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Electronics Paperback Books 

I-1 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 Millivoltmeter, Tran- 
sistor Tester and six 
more. 

Digital Audio 
Projects 

GREAT PAPERBACKS AT SPECIAL PRICES 

Test Equipment 
COnatwcewn 

HoWbuw 
O,tlllmaopas 
eMOMNTM 

EquipmeH 

BP263 -A CON- 
CISE INTRO TO 
dBASE $6.95. The 
dBASE series of pro- 
grams are probably the 
best known database 
programs for micro- 
computers. This book 
is designed to help you 
get started working 
with them. 

[1 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. 

l 1 BP267 -HOW TO 
USE OSCILLO- 
SCOPES AND 
OTHER TEST EQUIP- 
MENT $6.95. Mas- 
tering the oscilloscope 
is not really too difficult. 
This book explains all 
the standard controls 
and functions. Other 
equipment is also de- 
scribed. 

L1 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 
ad -ons to extend multi - 
meter capabilities. 

BP260- CONCISE 
INTRO TO OS /2 
$5.95. It you are a mul- 
titasking PC user and 
want to get the most 
out of your computer. 
then you must learn its 
OS,2 operating sys- 
tem. This book shows 
you just how to do that, 
quickly and easily. 

CaroW 
,.. rmoliA,ctloneo0612 

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. 

PCP107- DIGITAL 
LOGIC GATES AND 
FLIP FLOPS 
$10.00. Thorough 
treatment of gates and 
flip -flops for enthusi- 
asts, student and tech- 
nicians. Only a basic 
knowledge of elec- 
tronics is needed. 

05/2 
BP257 -INTRO TO 

AMATEUR RADIO 
$6.95. Amateur is a 
unique and fascinating 
hobby. This book gives 
the newcomer a com- 
prehensive and easy to 
understand guide to 
the subject. 

1 BP251- COMPUT- 
ER HOBBYISTS 
HANDBOOK 
$8.95. A wrapup of ev- 
erything the computer 
hobbyist needs to 
know in one easy to 
use volume. Provides a 

range of useful refer- 
ence material in a sin- 
gle source. 

as wodumen to 
tawgwws and 
a,oba.e tlseln, 

BP249 -MORE 
ADVANCED TEST 
EQUIPMENT CON- 
STRUCTION 
$6.95. Eleven more 
test equipment con- 
struction projects. 
They include a digital 
voltmeter, capacitance 
meter, current tracer 
and more. 

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. 

PCP102- INTRO- 
DUCING DIGITAL AU- 
DIO $9.95. Covers 
all kinds of digital re- 
cording methods - 
CD, DAT and Sam- 
pling. Bridges the gap 
between the technician 
and the enthusiast. 
Principles and méth- 
ods are explained. 

PCP108 -COM- 
PUTERS AND MUSIC 

$9.95. Explains the 
basics of computers 
and music with no pre- 
vious knowledge of 
computers needed. 
Covers types of music 
software and explains 
how to set up your own 
computer music stu- 
dio. 

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. 

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 semiconduc- 
tor power devices. More than 1000 power handling devices are included. They are 
tabulated in alpha -numeric sequency, 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 more 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. 

El BP99- MINI -MATRIX BOARD PROJECTS $5.50. Here are 20 useful circuits 
that can be built on a mini -matrix board that is just 24 holes by ten copper -foil strips. 

BP82- ELECTRONIC PROJECTS USING SOLAR CELLS $5.50. Circuits with 
applications around the home that are powered by the energy of the sun. Everything 
from radio receivers, to a bicycle speedometer, to timers, audio projects and more. 

BP117- PRACTICAL ELECTRONIC BUILDING BLOCKS -Book 1 $5.75. 
Oscillators, Timers, Noise Generators, Rectifiers, Comparators, Triggers and more. 

BPI84 -INTRO TO 68000 ASSEMBLY LANGUAGE $6.95. The 68000 is a 
great new breed of microprocessor. Programming in assembly language increases 
the running speed of your programs. Here's what you need to know. 

r I 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. 

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. 

BP37 -50 PROJECTS USING RELAYS, SCR'S & TRIACS $5.50. Build pri- 
ority indicators, light modulators, warning devices, light dimmers and more. 

RADIO -100 RADIO HOOKUPS $3.00. Reprint of 1924 booklet presents radio 
circuits of the era including regenerative, neutrodyne, reflex & more. 

BP42- SIMPLE LEO CIRCUITS...,. $5.50.A large selection of simple applications 
for this simple electronic component. 

BP127 -HOW TO DESIGN ELECTRONIC PROJECTS $5.75. Helps the reader 
to put projects together from standard circuit blocks with a minimum of trial and 
error. 

BP122 -AUDIO AMPLIFIER CONSTRUCTION $5.75. Construction details for 
preamps and power amplifiers up through a 100-watt DC- coupled FED amplifier. 

BP92 -CRYSTAL SET CONSTRUCTION $5.50. Everything you need to know 
about building crystal radio receivers. 

BP45- PROJECTS IN OPTOELECTRONICS $5.50. Includes infra -red detec- 
tors, transmitters, modulated light transmission and photographic applications. 

I 1 BP185- ELECTRONIC SYN- 
THESIZER CONSTRUCTION $5.95. 
Use this book to learn how to build a 
reasonably low cost, yet worthwhile 
monophonic synthesizer and learn a lot 
about electronic music synthesis in the 
process. 
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A HAM'S HAM 
Amateur -radio operators routinely volunteer their time and 

equipment in times of disaster, whether natural or man -made. 
Sometimes, though, you hear about the ham whose efforts to 

aid and comfort his fellow man reaches truly heroic 
proportions; this is one of those times. 

Abu Mansour Marafie is a 53 -year old Kuwaiti businessman 
who lives in the Selwa neighborhood of Kuwait City. He is also 
a ham. During the Iraqi occupation of his homeland, he 

routinely risked his life to send exiled Kuwaitis information 
about their families still trapped in their country. 

In the first days of the occupation, there were many hams on 

the air. But as the Iraqis increased their terror campaign, the 
number dwindled until just Marafie remained. 

Fellow hams from the U.S., Europe, the Middle East, and 

elsewhere would relay inquiries from Kuwaitis about their 
families. Marafie would contact those families by telephone 
and relay the information back. He continued on the air until 
the allied ground invasion began, at which point the Iraqis cut 
the local telephone lines. 

Marafie ignored the obvious dangers to continue his radio ink 

to the world. Iraqi troops were quartered nearby and made 
frequent patrols. Despite this, and despite the antennas that 
could be seen on his roof, the Iraqis did not confiscate his rig 

until December, and then only as part of a general sweep to 

confiscate all ham -radio equipment. However, they missed a 

broken Kenwood portable transceiver, which Marafie quickly 
repaired and put back on the air. 

Marafie's skill as an amateur -radio operator, his courage in the 
face of circumstances that are all but unimaginable to us in the 
U.S., and his humanity in providing aid and comfort to his 

countrymen helps to remind all of us of the ideals on which the 
amateur -radio service is based. He is a shining example of 

what the best of amateur radio can be, even in the worst of 

times. 

Carl Laron 
Editor 



SPEAKER DESIGN 
CORRECTIONS 

I recently picked up the March, 
1991 issue of Popular Elec- 
tronics. I was particularly 
interested in the article "How to 
Design Your Own Speakers" by 
Richard Honeycutt. I am cur- 
rently designing and building my 
own speaker system and was 
interested in the information on 
designing an appropriate 
crossover network. This is the 
finest article I've read on the 
subject to date. 

However, I ran into a problem 
when I attempted to follow the 
author's sample calculations for 
C2, C3, L2, and L4. I could not 
obtain the same results as the 
author. All of the formulas for 
those contain a radical (square 
root). The other calculations that 
appeared in the article were 
readily confirmed. 

Is the source of the error 
mine, or is there a mistake in 
the article.? 

L.C.M. 
Van Buren, AK 

LETTERS 

Thank you for your letter, and 
for your kind compliment. In 
comparing my calculations to 
yours, I found that you appar- 
ently included the Jr under the 
radical when you calculated the 
values for those components. 
When I work the equations as if 
the denominator contained 
1 n instead of V r as stated 
in the article and correct, I get 
the same result as you for ca- 
pacitor C2. 

However, when I made the 
change in the other three equa- 
tions, I got yet a different result. 
Checking further I found that 
you did indeed catch me in an 
error. Somehow, erroneous val- 
ues found their way into my 
manuscript. When I called up 
the computer simulator that I 
used to verify performance of 
the circuit, it had the correct 
values. Those values are as 

2x56.9follows: C3 = 2.6µF, L2 = 
0.81mH, and L3 =5mH. 

Incidentally, I'd like to call 
attention to the fact that there 
were two other errors in the 
article as it appeared in the 
magazine: The first was that 
Figs. 1 and 6 were inter- 
changed. 

The second error was that the 
term "dielectric absorption" was 
used in the last column on page 
35. The term "dielectric hys- 
teresis loss" would have been 
more correct. 

Richard A. Honeycutt 

SENTRY STROBE 
ALERT ERROR 

I spotted an error in the article 
"The Sentry Strobe Alert Sys- 
tem," which appeared in the 
February issue of Popular 

Electronics. The correct for- 
mula to determine W/s is: W/s 
= .5 (C x V2). The formula in 

the article doesn't have the volt- 
age squared. 

J.M.P. 
Hillside, NJ 

HAVES AND NEEDS 

Now that I finally have my old 
reel -to -reel tape player back in 

working condition, I'm trying to 
locate a source for pre- recorded 
reel -to -reel tapes, particularly 
rock, jazz and classical record- 
ings. I'd be grateful to anyone 
who can point me toward either 
individual or retail sources. 
Thanks. 

Tony Scaduto 
c% New York Newsday 

2 Park Avenue 
New York, NY 10016 

Express 
International Inc. 

2 -1/2" SANYO TWEETER 
Paper cone with gold tone 
dust cap. 8 oz. magnet. 
8 ohm. 1/2" ferro fluid 
voice coil. Power 
handling: 50W RMS, 
70W max. Frequency re- 
sponse' 3K- 20KHz. 

#PD- 271 -020 $1" $179 95c 
(1'9) (10 -59) (60 -up) 

SUPER HORN TWEETER 
Original piezo tweeter 
made by Motorola. 
SPL =94 dB 2.83V/1 M 
Response: 4KHz- 
27KHz. Handles ap- 
proximately 50 watts. 

#PD-270-010 $530 $450 $395 
1.9) (11319) (80-up) 

2" DOME MIDRANGE 

Textile dome 
midrange made by 
Philips. 8 ohm. 
SPL =90 dB 1W /1M. 
30W RMS, 40W 
max. Response: 
550 -5KHz 

#PD- 280 -210 

15" SUBWOOFER 

Dual voice coil. 40 oz. magnet. 6 ohm 
imp. 100W RMS, 140W max. Response: 
20- 1.2KHz. Resonant frequency: 21 Hz. 
SPL =93 dB 1W/1M. 

0,0 PIONEER' 
#PD -290 -190 (1 3) 

$4 

10" POLY WOOFER 
Medium 
duty. 60W 
RMS, 80W 
max. 14 oz. 
magnet. 
Response: 
25- 2.5KHz. 
fs =28Hz. 

#PD- 290 -096 $1850 $1690 
I1-31 (4-W) 

SUBWOOFER XOVER 

200W RMS crossover designed 
specifically for use with dual voice coil sub 
woofers. 12 dB per octave roll -off at 
150Hz. 

$2730 $29° #PD- 260 -220 
(1 3i 14(up1 

$28" $2440 

Ex"pr`éss 
340 E. First St. , Dayton, Ohio 45402 
Local: 1 -513- 222 -0173 
FAX: 513.222 -4644 

TITANIUM COMPOSITE 
TWEETER 
The advantages of 
both hard and soft 
dome technologies. 
8 ohm. Ferro fluid 
cooled voice coil. 
SPL =90 dB 1W /1M.;< iA 
50W RMS, 70W 
max. 4" round. 
Polydax 
#DTW100T125. 

7 ̀ ..04. 
#PD-270-047 

12" CAST FRAME 
WOOFER 

e 

EMINENCE 
12' woofer made in the USA by Eminence. 
Paper cone and dust cap with treated cloth 
su round. 80 oz. magnet. 2 -1/2" vented 
voice coil. 8 ohm. 170W RMS, 235W max. 
40-4.5KHz response. 

#'D- 290 -147 $7290 $69" 

$2750 $2460 
(1-9) 110-up) 

SPEAKER BUILDING 
BOOK 
Revised edition 
of David Weems' 
best selling book. 
Learn to build low 
cost speakers 
that rival the high 
priced models. 

#PD- 500 -021 $16" 

1ser day money hack 
Discover, 

$15.00 
orders. 

order hiaccept 

CALL TOLL FREE Mastercard, Visa, Discover, and C.O.D. orders. 24 hour shipping 
Shipping charge = UPS chart rate . $1.001$3.00 minimum charge) 
Hours 8:30 am- 7:00 pm EST, Monday - Friday Mail order custom- 
ers, please call for shipping estimate on orders exceeding 5 lbs. _ÿZ00.338 -0531 Foreign customers please send $5.00 U.S. funds for catalog postage. V 
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The Master IC 
Cookbook: 

Second 
Edition 

by Clayton L. Hallmark 
and De/ton T. Horn 

ELECTRONICS 
LIBRARY 

Designed to eliminate the time - 
consuming and tedious chore of 
poring through books, maga- 
zines, and applications notes in 

search of specifications for par- 
ticular IC's, the revised edition 
of this one -stop reference con- 
tains up -to -date data on 
hundreds of different digital and 
linear integrated circuits. The 
book now contains sections on 
TTL and CMOS products, mem- 
ories, op -amps, audio 
amplifiers, RF amplifiers, and 
other linear devices. It also pro- 
vides information essential to 
selecting integrated circuits, in- 

cluding pinouts, block diagrams, 
temperature ranges, truth ta- 
bles, schematics, and voltage 
and current ratings. In each 
section, IC's are listed in numer- 
ical order; the index is arranged 
alphabetically. An appendix of 
symbols and definitions is also 
included. The book is a conve- 
nient reference for hobbyists 
and professionals. 

The Master IC Cookbook 
(Second Edition) costs $22.95 
and is available from TAB Books 
Inc., Blue Ridge Summit, PA 
17294 -0850; Tel. 

1- 800 -233 -1128. 
CIRCLE 98 ON FREE 
INFORMATION CARD 

THE PIRATE RADIO 
DIRECTORY 
edited by George Zeller 

Pirate radio -broadcasting ac- 
tivity reached a modern -day 
high in 1990. According to the 
editor of The Pirate Radio Di- 
rectory, 165 pirate radio stations 
were monitored on shortwave 
frequencies last year. Some of 
those made only one ap- 
pearance, while others 
broadcast frequently -such as 
the 54 individual broadcasts by 
Hope Radio that were 
monitored. Pirate programming 
included everything from under- 
ground rock to political 
commentary, from humor to re- 
broadcasts of licensed AM and 
FM stations. The FCC traced 
and shut down approximately a 
dozen pirate stations. This book 
contains a detailed introduction 
to pirate radio. It takes the 
reader on a station -by- station 
tour, discussing formats, fre- 
quencies, times heard, phone 
numbers, addresses, and other 
information. 

The Pirate Radio Directory is 
available for $8.95 plus $2.00 
shipping and handling from 
Tiare Publications, P.O. Box 
493, Lake Geneva, WI 53147; 
Tel: 414 -248 -4845. 

CIRCLE 81 ON FREE 
INFORMATION CARD 

DVORAK'S GUIDE TO 
DOS AND PC 
PERFORMANCE 
by John C. Dvorak and 
Nick Anis 

This comprehensive 950 -page- 
book /dual- diskette package pro- 
vides scores of new and original 

ideas on how to use DOS to 
obtain peak PC performance. It 

includes in -depth coverage of 
DOS 5 as well as all the leading 
operating systems, so that read- 
ers can use the book as a 
stepping stone for learning 
other systems. The package 
also provides extensive 
coverage of text editors, includ- 
ing DOS EDLIN, EDIT, QEDIT, 
and the included program, VDE. 
It examines DOS batch files 
and explains how to stretch 
them to their limits using 12 

powerful Dvorak utility pro- 

Dvorak's 
GUIDE TO DOS & 

PC PERFORMANCE 
1./ 
t 

C. DVORAK And MCM ANü 

grams. Device drivers -DOS 
PRAM.SYS, DRIVER.SYS, 
RAMDRIVE.SYS, and 
SMARTDRIVE.SYS -are dis- 
cussed in detail. 

The two disks contain more 
than one megabyte of com- 
pressed software, including 
more than 70 programs. They 
contain shareware and special 
versions of commercial pro- 
grams developed especially for 
this book. Included are pro- 
grams such as XTree; 
DeskConnect, a special edition 
of Mace Utilities; Dvorak Util- 
ities; DOSCACHE, and more. 
The book also offers special 
money- saving coupons for dis- 
counts on PC- related products 
and services. 

Dvorak's Guide to DOS and 
PC Performance costs $49.95 
(for the book and two diskettes) 
and is published by 
Dvorak'Osborne McGraw -Hill, 



2600 Tenth Street, Berkeley, CA 
94710. 

CIRCLE 83 ON FREE 
INFORMATION CARD 

GREAT RADIO READS 
from Tiare Publications 

Radio hobbyists -whether 
they're into SWL, CB, ham, or 
scanning -will find books and 
other interesting items in this 
newly expanded catalog. Some 
of the new books being offered 
include Coast Guard Radio, 
The Warship Directory, and the 
Radio Communications Soft- 
ware Directory. The catalog 
offers books on surveillance, 
antennas, pirate and clan- 
destine stations, the history of 
radio, and broadcasting. In ad- 

(f.KkkEAT RADIO 1RIEtVIDS 
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dition, it includes software for 
the radio hobbyist and "In- 
focards' that contain frequently 
needed information. 

Great Radio Reads is avail- 
able for $1.00 from Tiare 
Publications, P.O. Box 493, 
Lake Geneva, WI 53147; Tel: 

415- 248 -4845. 
CIRCLE 84 ON FREE 
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COMPUTERS: 49 
SCIENCE FAIR 
PROJECTS 
by Robert L. Bonnet and G. 

Daniel Keen 

This new entry in TAB'S Science 
Fair Project Series of books 
designed to provide children 
aged 8 through 13 with solid 
ideas for school science -fair 
competitions reflects the wide- 
spread acceptance of 
computers in the field of educa- 
tion. By employing fundamental 
techniques of computer opera- 
tion and BASIC programming, 
the project ideas in the book are 
intended to spark students' in- 

terest in science and help them 
become familiar with comput- 
ers. It shows students how to 
use a PC to explore a variety of 
scientific areas, including biolo- 
gy, physics, math, and 
meteorology. The projects are 
designed to challenge students 
to think logically and to apply 
scientific principles to games of 
chance, calculating odds, mak- 
ing mathematical conversions, 
calculating energy costs, fore- 
casting weather, and sorting 
and filing data. Each project is 

presented in the order that a 
science -fair project should be 
approached: subject overview, 
materials list, problem, hypoth- 
esis, procedure, record keeping, 
conclusion, and further re- 

search. Throughout the book, 
students are encouraged to 
take the experiments discussed 
even further by coming up with 
their own, more sophisticated 
applications. 

Computers: 49 Science Fair 
Projects costs $9.95 and is pub- 
lished by TAB Books Inc., Blue 

Ridge Summit, PA 17294 -0850; 
Tel. 1- 800 -233 -1128. 
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COAXIAL PRODUCTS 
CATALOG #1991 
from Pasternack Enterprises 

This 58 -page catalog features a 

complete line of amplifiers; 
molded breakouts; coaxial ca- 
ble, switches, detectors, 
attenuators, terminations, and 
cable assemblies; tools for cut- 

48 HOUR ELENCO & HITACHI PRODUCTS 48 HOUR 
SHIPPING AT DISCOUNT PRICES SHIPPING 

Hitachi RSO Series 
(Portable 

20MHz, 
Digital Slung. Oscilloscopes) 

VC -6024 50MHz, 20MS /s $99/mo 

LEASING AVAILABLE 
for all n,o,l Scopes - Call for v d.45,ó 

Based on 2d months essay v.1150. VC -8015, VC- 
ót45!36 mantlr) 

HITACHI COMPACT SERIES SCOPES 
This series or me marry 

measurements 
functions such 5) CRT 

Raman, Cursor ems (V1085/1065/665), n065/6ó 
Quena Ctr (V- 1085), Swaewima Aulorangirg, Delayed 
sweep and Tripper Loch using a 6-inch CRT. You don'1lwl 

VP8024 - SOMHZ. 20M5/s $1201mó 
VC- 6025- 50MHz, 2oMS /s $13Nmo 
VC- 6045 - 100MHz, 40MS /s :125/m Hitachi Portable Scopes the compactness m terms of performance and operation. 
VC -6145 - 100MHz, 100MSH 6200 /coo DC to 50MHZ, 2- Channel, DC offset tune- V -660 60MHz, Dual Trace $1,195 
950'5 from Hitachi feature roll mode, averaging, save tiO, Mental* magnifier function V -665 - 60MHz. DT. w /cursor St 345 
memory, smoothing, interpolation. pret6ggeri 5. cursor 5525 CRT Readout, Cursor ideas. $1,025 V-1080 - 100MHz, Dual Trap $1,425 

mains. These :ropes enable more accurate. V -523 Delayed Sweep 6995 V 1065 100MHz, DT, w /cursor _$106/mo 
nmpller observation of complex wavefo ms, in addeon to 5.522 . Bask Mod., $895 V1085 - 100MHz, 0T, w /cursor _$125/mo 
Such lunawns b hardcopy via a p555, Imerlem an' 5.422 40MH2 V-11009 - 100MHz, Ouad Trace $125 /coo 

Interlace. Engrg waveform transfer vie the RS -2320 the $695 
V -1150 - 15OMHZ, Ousd Trace 5115/mo' 

mmfon of enabg and the power lo digital. 
V -223 - 2OMH delayed sweep $425 
V -212 20MHZ 6425 

20MHz Elenco Oscilloscope Elenco 35MHz Dual Trace 
$375 
MO -1251 
Dual Trace 

Component Tester 

6CRT 
0-Y Operation 

2 P -1 Probes 

-' 

FREE DMM Goodie, $495 
with purchase of SOM 

MO -1252 
ANY SCOPE High luminance 6CRT 

lee/ Sensitivity 

SCOPE PROBES 
P -1 65MHz. lx, 10x $19.95 
P -2 IOOMHz. lx, 10x 523.95 

6KVAaNewbn Vokage 

X.I. m Operation t Ants 

i Delayed Tdggedeg SWOOP 

- Includes 2 P -1 Probes 

AB scopes Include probes. schematic., operators manual and 3 . (2 yrs for Stenos scopes) world wide w nasty on pans& labor. Many accessories available for all Wade 
scopes. Call or vane for complete specifications on mew and many other fine oscilloscopes. 

B + K 
TEST EQUIPMENT 
All Models Available 

Call for special price 

Digital Capacitance Meter 

® CM15508 

$58.95: 
9Rarges 

.10- 20,WWid 
.5% basic say. 

Zero control w /Case ® Big I. Display 

Digital LCR Meter 
Ló1801 

-_ 1 $125 
P '. Measures: 

, Cobb 1uH -200H 
I d' Cap. 1p1200u1 

Res .012OM 

- _.. 

- -. Mummete with 
000 Capacity cif 6 

>TTS Transistor Testes 

$55 cu-15008 
Reads VMs Ohms 

- Curent Capacitors 

Tr."...., 
Diodes I with use 

Be 1 Display 

FLUKE 
MULTIMETERS 

All 
Available Available 

Call for special price 

Quad Power Supply XP -580 

$59,95 
2-20V C 25 

12V ® 1A 

5v p 3a 

5V @.5A --._. 
Fully regulated and short circud prow-red 

Triple Power Supply XP -620 
Assembled $85 

' - 
Kit $4$ 

- -- 21015V @IA. 
I -21c45VWlA 

eá;7 - 
(w /l V A) 

and sv 3,( 
All IM desired Imbu,., for doing experiments. 

Features short circuit protection. dl supplies 

AM /FM Transistor 
Radio Kit 

with Training Course 

Model AIM 108 

$26.95 
14 Tansbters 5 Soda 

Makes grew school woad 

True RMS 41/2 

Itt Digit MuMlmeter 

PA-7000 

$135 
.05% DC Aaurary 

.1% Resistance 
with Rap. Counter 

- 
and Dean Case 

Soldering Station 
Temperature Controlled 

SL -30 $99 
l_. ogee Display 

Temp Range: 

300F -950F 

Grounded Tip 

Overheat Protect 

Color Convergence Generator 
Se-200 

Front in the industry $69.95 
10 rock study patterns 

Four -Function Frequency Counters 

F100 120MH 

$179 
F10001.2GH 

$259 
Frequency. Period. Totalize, 
Sell Check with High Stabilized Crystal Oven 
Oscillator. 8 digit LED display 

Digital Triple Power Supply 
XP -765 

$249 l (- i W g¢ov .nA 
0205 al to 

SV o SA 

Fully regulated, Short circuit protected 01h 
2 hot control. 3 separate supplies 
XP.80 with Analog Wura SITS 

GF -8016 Function Genera or 
with Freq. Counter 

$249 ssá Sine, Square, Triangle 
Puke, Ramp, .210 2MHz 
Freq Counter 1 10MHz 

GF -6015 without Freq. Meter $179 

Function Generator XK -500 DIGITAL / ANALOG TRAINER 
Acorpl.le mini -m o, Wilding teeny. m0eg witdlpe clrcu 
e,n.,a.w ,ma wooer 

eace 
. tP.e..e. with , WNW power woo., 

mnansa,. ..ts.. w.....W...aw......m,..., Pe., 
.< rt...,,,..we.m,r.O.aar.,.t..w. 
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s.ry 
WNW .,.w 

-away... 

_ 
$139.95 Assembled 
51 19.95 Kit 

wrs.,svc 

ANALOG SECTION a ". q *arm 
massy .. , . -,..., 

..... 

j 

Provides dm, i 

Wa ve bum 

AM a 

Blox 

$960o 

$28.95 

lanp s, square 
1H4 to 1MHI 

FM capability 

Learn to Build and Program 
Computers with this KB 

Includes, All Pans. Assembly and Lesson Manual 

Model 

Wide Band Signal 
Generators 

MMeo00 

$129.00 

SG -9000 $129 
RF Frag 100x450MHZ AM Module. 

Zion of 1KHZ Variable RF wpm 
SG -9500 w/ Digital Display 6 
1501.1Hz built -e Counter $249 

trigia m 
Mr 

E li . . 
1p"" o, 

_ 
smrg AOm,o.mbyou bdMe,bmpbwsyswm . aw 
Mo0-Mesw. o.br bad. you b... bb Pula. 
ROAM and run a 8035033 iBMcare0r, when uses 
similar machne language as IBM PC 

Robotics Kit for above (MM8010) 71.95 

a0a.0. ............ 
BREADBOARDS (lllllll_ urvemere 
,e i..,.,.,a., rani 

WE WILL NOT BE UNDERSOLD! 
UPS Shipping: 48 States 5i C 
(53 Min $10 Max) Shipping 1245Rosua1KUI. 
II. Res., 7% Tax FAX: 708-520 -0085 

T- 
IX S SALES INC. 2x'- 

Deerfield. II,6(4115 
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15 Day Money Bock Guarantee 
A$6 2 Year Warranty 

WRITE FOR FREE CATALOG 
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ting and stripping; waveguide 
adapters; patch cords; program- 
mable and push -button 
attenuators; and twinaxial 
adapters and connectors. It also 
features several new cable as- 

CATALOG -#7291 

PASTERNACK 
rt. ENTERPRISES 

COAXIAL PRODUCTS DIVISION 

semblies that use 3.5mm, 7mm, 
HN, N, SMA, SMC, BNC, TNC, 
UHF, SC, SHV, and MHV con- 
nectors. Pricing information for 
more than 2500 standard items 
is included, as well as technical 
information. 

The Coaxial Products Catalog 
#1991 is available from Paster - 
nack Enterprises, P.O. Box 
16759, Irvine, CA 92713 -6759; 
Tel: 714 -261 -1920; Fax: 
714 -261 -7451. 

CIRCLE 85 ON FREE 
INFORMATION CARD 

INSIDE AUTOCAD: Sixth 
Edition 
by D. Raker and H. Rice 

This book serves a triple pur- 
pose: It provides a thorough 
introduction to drawing and draf- 
ting using AutoCAD, an easy -to- 
use tutorial designed to help 
readers unlock AutoCAD's 
power for their own design and 
drafting work, and a reference 
for readers to keep on hand for 
pointers after they've mastered 
AutoCad. It is divided into three 
parts. The first demonstrates 
how to use the keyboard, 
mouse, and menus to "commu- 
nicate" with AutoCAD; and 
takes readers step -by -step from 
setting up the program through 
building and editing two- dimen- 
sional drawings. Three - 
dimensional drawing is covered 
in part two, including how to use 
3 -D surface meshes and solids 
modeling, and how to pass a 3- 

D drawing to AutoShade for 
rendering. Part three shows 
readers how to customize Auto - 
CAD into their own personal 

drawing systems, and how to 
use AutoLISP to create new 
commands and to automate 
drawings. The book includes 
details on scaling, multiview 
plotting, dimensioning, and 
drawing file overlays. More than 
300 drawings accompany the 
text. Three helpful appendices 
provide complete listings of all 

the AutoCAD commands in- 

cluded in the book; additional 
help in setting up AutoCAD, 
improving performance, and 
dealing with problems; and a 

quick- reference chart of system 
variables. 

Inside AutoCAD (Sixth Edi- 
tion) costs $34.95 and is 
published by New Riders Pub- 
lishing, 1025 East Powell, #202, 
Gresham, OR 97030. 
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USING PRODIGY 
by Stephen Nelson 

Although it is intended to be a 

user -friendly on -line information 
service, its broad scope makes 
Prodigy somewhat difficult for 

beginners to navigate. This 
book guides readers through 
each of Prodigy's on -line ser- 
vices. Beginning with the basic 
information needed to start 
using Prodigy -such as how to 

enroll as a member -the book 
goes on to offer a general "tour" 
of the more popular Prodigy 

features. Those include shop- 
ping from home; news 
coverage, such as national and 
world events, sports, weather, 

and an on -line encyclopedia 
that covers more than 30,000 
topics; money management, 
which offers tools for bill paying, 
record keeping, and making in- 

vestments; and travel 
arrangements, such as on -line 
airline and hotel reservations. 
Those features are explored in 

greater detail in Part II. The 
book also examines on -line 
game -playing; Prodigy's "Living" 
features, which concern food, 
health, lifestyles, entertainment, 
and information; and learning 
about computing with Prodigy's 
on -line tutorials, columns, and 
bulletin board. Detailed informa- 
tion on using both electronic 
mail and bulletin boards is pro- 
vided, along with information on 
managing, fine -tuning, and trou- 
bleshooting the Prodigy system. 
Appendices explain how to in- 

stall and start using Prodigy on 

both IBM -PC compatibles and 
the Apple Macintosh. 

Using Prodigy costs $19.95 
and is published by Que Corpo- 
ration, 11711 North College 
Avenue, Carmel, IN 46032. 
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THE SNEAKY SQUARE 
AND 113 OTHER 
MATH ACTIVITIES FOR 
KIDS 
by Dr. Richard M. Sharp 
and Dr. Seymour Metzner 

There has been a good deal of 

concern expressed lately about 
American students lagging be- 
hind those of other 
industrialized nations when it 

comes to mathematical skills. In 

today's high -tech society, good 
math and reasoning skills are 
essential, yet it's difficult to get 
children interested in the sub- 
ject. This book aims to spark 
the mathematical curiosity of 
students by offering more than 
a hundred challenging activities 
that can be done at home or in 

the classroom. The series of 
illustrated games and puzzles 
presented in the book are de- 
signed to build the child's 
capacity for critical thinking, 
problem solving, and accurate 
estimation. Aimed at children 
aged 8 to 13, the book includes 
activities in speed calculation, 
number positioning, geometric 
puzzles, logical prediction, 
money problems, traps and co- 
nundrums, lattice problems and 
drawings, pattern reasoning, 
number combinations, and par- 
adoxes. Each exercise is laid 
out in step -by -step fashion, and 
includes an indication of level of 
difficulty, an explanation of the 
solution, and a parts list. None 
requires more than a few min- 
utes of advance preparation. 

The Sneaky Square & 113 

Other Math Activities for Kids 
costs $8.95 and is published by 
TAB Books Inc., Blue Ridge 
Summit, PA 17294 -0850; Tel. 

1- 800 -233 -1128. 
CIRCLE 98 ON FREE 
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THE ULTIMATE IN LOW 
COST TEST EQUIPMENT 
from Mercer Electronics 

This eight -page catalog de- 
scribes Simpson Electric's 
Mercer line of high -quality, rea- 
sonably priced test equipment. 
The fully -illustrated brochure 
features handheld and pocket 
digital multimeters, multifunction 
frequency counters, 2 -MHz 
sweep /function generators, log- 
ic probes, and handheld volt - 
ohm-milliameters. Special dig- 
ital testers and the Mercer Digi- 
Clamp are also described. Be- 
sides ordering information, the 
catalog includes lists of specifi- 
cations and accessories. 

The Ultimate In Low Cost 
Test Equipment catalog is free 

upon request from Mercer Elec- 
tronics, 859 Dundee Avenue, 
Elgin, IL 60120 -3090; Tel: 

708 -697 -2275; Fax: 
708 -697 -2272. 
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LOTUS 1 -2 -3 STEP-BY- 
STEP 
by Judd Robbins 

Lotus 1 -2 -3 is a powerful and 
versatile spreadsheet program, 
but it can be difficult to learn to 
use it effectively. To help busi- 
ness people, students, 
scientists, and teachers quickly 
master the potential of Lotus, 
this book guides readers 
through basic to advanced ap- 
plications. Step -by -step 
instructions show how to build 
powerful worksheets, and how 
to understand and use cell 
ranges. The book explains how 
to perform sophisticated cal- 
culations and how to improve 
published worksheets with the 
Allways spreadsheet publishing 
program. Throughout the book, 
real -world examples, ample il- 

lustrations, and end -of- chapter 
quizzes and summaries support 
the lessons. Those lessons, 
which consist of hands -on exer- 
cises and interactive tutorials 
intended to help readers learn 
by doing, demonstrate how to 
format, build, update, and im- 



Lotus 1 -13 
Step -by -Step 

prove worksheets; how to link 
1 -2 -3 for large applications; how 
to generate professional -quality 
graphs; how to automate func- 
tions with macros; and how to 
support investment and finan- 
cial records with 1 -2 -3. The 
book provides complete 
coverage of Release 2.2. A 

complementary disk is available 
as an optional learning tool. 

Lotus 1 -2 -3 Step -by -Step 
costs $24.95 and is published 
by SAMS, Division of Mac- 
millan, Inc., 11711 North 
College, Suite 141, Carmel, IN 
46032. 
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THE TAB SERVICE 
MANUAL FOR 
CCTV AND MATV 
by Robert L. Goodman 

There is a great demand for 
technicians skilled in the in- 
stallation and maintenance of 
standard signal reception and 
security television systems, due 
to the increase in office build- 
ings, apartment complexes, and 
hospitals that depend on those 
systems. Written especially for 
technicians, this book provides 
a complete guide to installing, 
adjusting, and servicing closed - 
circuit TV (CCTV) and master 
antenna TV (MATV) systems. 
The first half of the book pro- 
vides detailed coverage of 
CCTV, including video monitors 
and TV cameras, camera pick- 
up tubes and vidicons, video 
sequential switchers, remote - 
camera control systems. and 
camera -lens and light consid- 
erations. The second section 
explains MATV- system design 
and what types of test instru- 
ments are needed for MATV 
repairs and installation. It fully 
explains how to use the Sen - 
core FS74 signal analyzer to 

troubleshoot and adjust various 
MATV systems. The book pro- 
vides systems operational block 
diagrams and layouts, as well 
as numerous tips to help techni- 
cians optimize the performance 
of CCTV and MATV systems. 

The TAB Service Manual for 
CCTV and MATV costs $18.95 
and is published by TAB Books 
Inc., Blue Ridge Summit, PA 

17294 -0850; Tel. 

1- 800 -233 -1128. 
CIRCLE 98 ON FREE 
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1991 CATALOG 
from DC Electronics 

A full range of products for 
electronics professionals, hob- 
byists, and students is offered in 

this 48 -page catalog. It includes 
tools, transformers, IC's, cab- 
inets and enclosures, books, 
kits, LED's, printed- circuit sup- 
plies, resistors, transistors, 
diodes and rectifiers, batteries 
and battery holders, bread- 
boards, inductors, plugs, jacks, 
sockets, connectors, switches, 
panel meters, and more. High- 
lighted in this edition are a 
wireless FM- stereo broadcaster 

IC and a discounted universal 
programmer. New items include 
TEC -200 image film for making 
PC boards and several build -it- 
yourself kits, including an elec- 
tronic roulette wheel, a playable 
mini piano, a robotic arm, and a 

stereo hi -fi power amplifier. 
The 1991 Catalog is available 

from DC Electronics, P.O. Box 
3203, Scottsdale, AZ 
85271 -3203; Tel: 

1 -800- 423 -0070 (for orders) or 
602 -945 -7736. 
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ELECTRONICS MATH: 
Third Edition 
by Bill Deem 

This textbook was written to 
provide a thorough, practical 
study of electronics math and its 
relation to real -world elec- 
tronics. Greater emphasis is 
placed on subjects that are fre- 
quently and intensively used 
than is placed on abstract math- 
ematics. The book is intended 
to be used as a course accom- 
paniment and /or as a benchtop 
reference. Features new to the 
third edition include color high- 

Ready,Willing 
324 PanaVise Electronic Work Center 
This economical package makes work areas more efficient and manageable. Parts, 

tools, solder, soldering iron holder and PC board are exactly where you want them! Fea- 

tures famous PanaVise "tilt, turn and rotate" control. Solder spool 
holder self -centers the feed, and the soldering iron holder keeps the 
iron at an easy -to-reach angle. Rugged, sturdy and tough, it also accepts all regular 
PanaVise interchangeable heads. 

ndAble. 

301 Standard PanaVise 
Here's the world's best small vise and the 
perfect introduction to PanaVise quality 
and convenience. One control knob locks 

work firmly into position! Also accepts 
all regular PanaVise interchange- 

able heads. 

396 Wide Opening Head PanaVise 
Combine our 300 Standard Base (which accepts all PanaVise inter- 

changeable heads) with our 366 Wide Opening Head to create a versa- 
tile work -holding tool. Ribbed neoprene jaw pads hold circuit boards or 
other objects securely; reverse them for deep "v" grooves that can hold 

delicate cylindrical objects. 1485 Southern Way ® Sparks. Nevada 89431 
Tel: (702) 353 -2900 
Fax: (702) 353 -2929 
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ELECTRONICS 
MATHTHIRD EDITION 

lighting of key concepts, 
sections, and topics; step -by- 
step calculator applications sec- 
tions; a chapter on "Karnaugh 
Maps" that offers an alternative 
method of logic- circuit sim- 
plification; and expanded 
coverage of fractions and trig- 
onometric functions. More than 
300 examples reinforce key 
concepts, and more than 1300 
practice problems within chap- 
ters, and more than 2600 end - 
of- chapter problems, are in- 
cluded to help readers reach a 
thorough understanding of the 
material. Every example, prac- 
tice problem, self test, and end - 
of- chapter problem has been 
worked by three technical re- 
viewers to ensure accuracy; 
answers appear at the end of 
the book. 

Electronics Math: Third Edi- 
tion is published by Prentice - 
Hall, Englewood Cliffs, NJ 
07632. 

CIRCLE 99 ON FREE 
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ELECTRONIC DATA 
INTERCHANGE 
by Paul Kimberley 

The author of this book predicts 
that electronic data interchange 
(EDI) will be the catalyst that 
permanently changes the way 
that intercompany and interper- 
sonal business will develop. 
This book explores the history 
of EDI, reviews the current sta- 
tus ofthe technology around the 
world, and provides an introduc- 
tion to the services and 
technologies that will be offered 
in the future. It covers every- 
thing from basic principles of 
EDI to its costs and benefits, 
from state -of- the -art communi- 
cations hardware to the relevant 
areas of international law. The 
book explains the use of EDI in 

international trade and reveals 
its impact on customs and trade 

payment procedures. It offers a 
global look at the principle doc- 
ument standards now in use, 
focusing on ANSI X12 and EDI- 
FACT. In -depth coverage of EDI 
software technology is provided, 
including translation file- transfer, 
EDI- server, enabling, and mail- 
box software. The book also 
gives specific details on how to 
select the right vendors and 
how to install and manage a 
full -scale EDI system. A com- 
parative analysis of the major 
service providers, telecoms, 
and networkers is also pro- 
vided. 

Electronic Data Interchange 
costs $34.95 and is published 
by McGraw -Hill Book Company, 
11 West 19th Street, New York, 

NY 10011; Tel. 1- 800 -2- 
MCGRAW 
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1991 D.A.T.A. DIGEST 
LIBRARY OF 
ALTERNATE SOURCES 
AND REPLACEMENTS 
from D.A.T.A. Business 
Publishing 

For purchasing agents, design 
engineers, and repair and main- 
tenance technicians, this three - 
volume set can help simplify the 
identification of devices and 
their functions. The three books 
are Integrated Circuits Alternate 
Sources, which includes more 
than 77,000 IC's; Discrete Semi- 

conductors Direct Alternate 
Sources, with more than 
437,000 devices; and Discrete 
Semiconductors Suggested Re- 
placements, which features 
more than 173,000 devices. 
Each volume contains full de- 
scriptive names, and includes 
specific device suggested re- 

placements (different part 
numbers with the same or sim- 
ilar specifications), direct 
replacement information from 
alternate manufacturers, and an 
extensive manufacture directory 

with complete addresses and 
phone numbers. 

Each volume in the D.A.T.A. 
Digest Library of Alternate 
Sources and Replacements 
costs $125 plus shipping and 
handling; the three - volume set 
costs $295 plus shipping and 
handling. Those prices include 
a completely updated edition in 
six months at no extra charge. 
They are published by D.A.T.A. 
Business Publishing, 15 Inver - 
ness Way East, P.O. Box 6510, 
Englewood, CO 80155 -6510; 
Tel: 800 -447 -4666; Fax: 
303 - 799 -4082. 
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ELECTRONIC, 
COMPUTER AND 
ELECTROMECHANICAL 
COMPONENTS 
CATALOG 
from American Design 
Components 

This 48 -page catalog is filled 
with products for computer en- 
thusiasts, electronics 
technicians, hobbyists, and stu- 
dents. Computer equipment 
includes entire systems, individ- 
ual work stations, disk drives, 
cards, cables, modems, mice, 
scanners, joysticks and game 
controllers, power supplies, bat- 
tery backups, surge 
suppressors, and even some 
special manufacturer's close- 
outs. Electromechanical prod- 
ucts include tools, AC and DC 
gear motors, stepping motors, 
batteries, pumps and corn - 
pressors, and heating and 
cooling devices. For the elec- 
tronics professional or 
enthusiast, the catalog includes 
a variety of switches, power 
supplies, transformers, high - 
voltage devices, LED's, heat 
sinks, connectors, breadboard- 
ing equipment, semiconductors, 
and IC's. Also featured in the 
catalog are do- it- yourself kits, 
including robotics kits, as well 
as consumer -electronics prod- 
ucts, including a wireless video 
transmitter. 

The Electronic, Computer, 
and Electromechanical Compo- 
nents Catalog is free upon 
request from American Design 
Components, 815 Fairview Ave- 
nue, P.O. Box 520, Fairview, NJ 
07022; Tel: 1- 800 - 776 -3700 or 
201- 941 -7480. 
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ENCYCLOPEDIA OF 
ELECTRONIC 
CIRCUITS: Volume 3 
by Rudolf Graf 

This companion to Volumes 1 

and 2 is not a revision, but a 

collection of more than a thou- 
sand all -new circuits. It includes 
schematics for the latest elec- 
tronic circuits from industry 
leaders, including Motorola, 
Texas Instruments, Teledyne, 
and others. The tightly orga- 
nized book is divided into more 
than 100 separate chapters and 
provides a meticulous index and 
extensive cross references. 
Some of the circuits described 
in its 800 -plus pages are the 
latest available alarm and secur- 
ity circuits; smoke, moisture, 
and metal detectors; capaci- 
tance, current, voltage, and 
frequency meters; computer, fi- 
ber optic, and laser circuits; and 
amplifiers, receivers, and trans- 
mitters. 

The Encyclopedia of Elec- 
tronic Circuits Volume 3 costs 
$29.95 in softcover or $60.00 in 
hardcover and is published by 
TAB Books Inc., Blue Ridge 
Summit, PA 17294 -0850; Tel. 

1- 800 -233 -1128. 
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QUEST FOR CLUES III 
compiled by Shay Addams 

Written for anyone who's ever 
been totally frustrated trying to 
work their way through adven- 
ture or role -playing computer 
games, this book is the third 
annual installation in a popular 
series. It provides complete 
walk -throughs, maps, and solu- 
tions to 40 best -selling games. 
A small sampling of the adven- 
ture and role -playing -game 
software titles included in its 198 
pages includes Arthur, Indiana 
Jones & The Last Crusade, 
Conquests of Camelot, Dragon 
Wars, Manhunter: San Fran- 
cisco, Gold Rush, Transylvania 
Ill, Future Wars, Hero's Quest, 
Leisure Suit Larry III, Circuit's 
Edge, and Chamber of the Sci- 
Mutant Priestess. 

Quest for Clues Ill costs 
$24.99 and is published by OR- 
IGIN Systems, Inc., 110 Wild 
Basin Road, Suite 330, Austin, 
TX 78746; Tel: 512 -328 -0282; 
Fax: 512-328-3825. 
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Frequency - 
Counter 

Computer 
Card 

NEW PRODUCTS 

Optoelectronics' Model PC -10 
Universal Frequency Counter/ 
Timer comes in the form of a 9- 
inch drop -in card for personal 
and laptop computers. It uses 
Windows 3.0 as a control panel 
and display window, and it di- 
rectly tunes radio receivers like 
the ICOM R7000, resulting in a 

uniquely configured self- tuning 
radio. The 10- Hz- 2.4 -GHz radio 
instrument measures, captures, 
and analyzes discrete and aver- 
age frequency readings, pulse 
width, time interval, period, and 
the ratio between two frequen- 
cies. It provides a "reciprocal - 
counting" feature for 8 -digit res- 
olution of low- frequency 
readings. 

146.599495 MHz 

The heart of the PC -10 is a 
200 -MHz custom CMOS ASIC 
and three bipolar MMIC's that 
provide a blend of sensitive ra- 
dio instrumentation and PC- 
based data manipulation and 
analysis. The PC -10 operates 
as a self- tuning radio. For sur- 
veillance applications where 
frequency scanning is too slow, 
it identifies the nearest signal 
source and tunes a companion 
receiver to it. User -controlled 
lock -out frequencies are written 
to a file to override local broad- 
casters and other anticipated 
noise sources. 

The card is easy to install, set 
up, and use in any 8088- or 
higher -based IBM -compatible 
PC with Windows 3.0. Its "as- 
signments" window controls 
both input and reference signal 
conditions such as gain, pre - 
scaler, input impedance, 
polarity, hysteresis, interval, and 
ratio (two amplifiers at once). It 

accepts any input signal of 10 

mV or greater from sub -audio to 
2.4 GHz, determines its fre- 
quency in terms of a ± 1 ppm 
temperature- compensated crys- 
tal oscillator, and then displays it 

with up to 10 -digit resolution. 
For optimum balance between 
sample time and resolution, the 
input gate is continuously varia- 
ble from 1 ms to 28 seconds. A 

unique software- calibration fre- 
quency takes a user -input 
reference signal and its frequen- 
cy, determines the reference 
frequency, compares it to what 
the user says it is, and then 
writes the difference to an ini- 
tialization file. Then, whenever 
the PC -10 takes a measure- 
ment, it automatically corrects 
the reading according to the 
calibration data. 

The PC -10 Frequency Coun- 
ter/Timer drop -in card costs 
$335. For more information, 
contact Optoelectronics, Inc., 
5821 NE 14th Avenue, Fort 
Lauderdale, FL 33334; Tel: 

800 -327 -5912 or 305-771-2050; 
Fax: 305 -771 -2052. 
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EPROM ERASER 

Dubbed "the world's smallest 
UV EPROM eraser," Logical 
Devices' Palm -Erase measures 
4 x 2 x 2- inches and weighs 
only seven ounces. The hand- 
held device is well suited for 
field service and engineering 
applications where space is at a 
premium. The high -speed Palm - 
Erase can erase EPROM's in 

less than three minutes. It incor- 
porates a small tray that can 
accommodate one 24 -, 28 -, 32 -, 
or 40 -pin EPROM at a time. The 
device is packaged in a gray - 
and -white plastic enclosure and 

operates with the 110 -VAC input 
power. The bulb intensity is 1.7 

RW /cm2, and average bulb life- 
time is rated at 3000 hours. 

The Palm -Erase UV EPROM 
eraser costs $49.95. For addi- 
tional information, contact 
Logical Devices, Inc., 1201 NW 
65th Place, Ft. Lauderdale, FL 
33309; Tel: 1- 800 -EE1 -PROM; 
Fax: 305 -974 -8531. 
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STATIC -FREE SMT 
VACUUM PICK -UP 
PENCIL 

Static- sensitive surface- mount- 
technology components can be 
handled safely with OK Indus- 
tries' VP -150 Series vacuum 
pick -up pencil. Because it is 

manufactured using static -dis- 
sipative materials, the VP -150 
provides users with confidence 
that manually placed IC's will be 
handled without static dis- 
charge. The VP -150 also 
features two user -selectable 
vacuum -deactivation modes. A 
two -position switch allows for 
"continuous" vacuum operation, 
and vacuum deactivation is 

achieved by removing one's fin- 
ger from the handpiece's bleed - 
hole. The vacuum can also be 
electrically deactivated via a 
foot pedal. The vacuum pick -up 
pencil can be used together 
with OK Industries SMT-810 
board holder with movable hand 
rest and SMT -815 component 
carousel. As a set, the com- 
bination provides a low -cost 
alternative to manual pick -and- 
place systems. It also offers the 
advantages of a hand rest for 
greater placement accuracy and 
speed, work area organization 
for improved efficiency, and pro- 
tection from electrostatic 
discharges. 



The VP -150 Series vacuum 
pick -up pencil has a suggested 
price of $176.00. For further 
information, contact OK Indus- 
tries, Inc., 4 Executive Plaza, 
Yonkers, NY 10701; Tel: 
914 -969 -6800; Fax: 
914- 969 -6650. 
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TRUE -RMS AC 
RECORDERS 

Three true -RMS AC recorders 
from Amprobe Instrument allow 
the monitoring of voltages and 
currents with distorted wave - 
forms-a function vital for the 
prevention of transformer de- 
struction or loss of a neutral. 
Model LAV3RMS can sequen- 
tially record up to three true - 

RMS AC voltages on the same 
chart; Model LAA3RMS, up to 
three true -RMS AC currents; 
and Model LAV21RMS, one 
true -RMS AC current and one 
true -RMS AC voltage. All three 
units feature chart recording by 
the use of pressure- sensitive 

paper, which eliminates the 
need for messy inks or ribbons; 
50- 400 -Hz measuring range 
capability; accurate measure- 
ment of distorted waveforms 
with a crest factor of up to 3:1; 
and three user -selectable chart 
speeds (1 -, 6 -, and 12- inches 
per hour). The recorders are 
portable, weighing less than 8.6 
pounds. Each comes with all 
the necessary power cords, 
voltage leads, transducers, in- 
structions, and chart paper. 

The Models LAV3RMS, 
LAA3RMS, and LAV21RMS 
cost $489.85, $527.85, and 
$477.85, respectively. For fur- 
ther information, contact 
Amprobe Instrument, Division of 
Core Industries Inc., 630 Mer- 
rick Road, Lynbrook, NY 11563; 
Tel: 516- 593 -5600; Fax: 
516 -593 -5682. 
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WIRELESS VIDEO 
TRANSMITTER 

An FCC -approved 910 -MHz 
wireless transmitter from 
Ambico, called the V -7900 Vid- 
eo Air Link, allows wireless 
broadcasts from any video 
source to any TV up to 100 feet 
away. It can be used to transmit 
signals from cable -TV tuners, 
VCR's, videodisc players, satel- 
lite dishes, camcorders, and 
security cameras through all 
walls and ceilings to any TV in 

the house -with no messy 
wires. The Video Air Link can 
also be used for recording be- 
tween two VCR's, which don't 
even have to be in the same 
room to make quality copies. 
The easy -to- set -up V -7900 
comes with a compact transmit- 
ter, a receiver, cables, and a 

switch. Additional receivers are 
also available. 

The Video Air Link (V -7900) 
has a suggested retail price of 
$149.95; additional receivers 
(V -7901) cost $69.95 each. For 
more information, contact Am- 
bico, Inc., 50 Maple Street, 
Norwood, NJ 07648; Tel 

201- 767 -4100. 
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SURGE SUPPRESSOR 

A premium -grade surge sup- 
pressor from Perma Power, the 
Model LS -812, has a unique 
"failsafe" automatic -shutdown 
circuit that shuts off all power if 

Courteous Service Discount Prices Fast Shipping 

iuttewi-nonics 
P.O. Box 567 Van Nuys, CA 91408 

FLASH ASSEMBLY 

This NEW compaci flash 
A 47 assembly comes from a . - 

U.S. manufacturer of carreras. 41, I1In, ' 
Unit operates on 3 Vdc 
and measures 2 1/7 X 1 1/4'. b 0311 
Ideal for use as a strobe, warning light or attention get- 
ter. Corrplete with instruction on how to wire. 

CAT# FSI.1 -1 $3.75 each 10 for $35.00 

Input: 
(wired 

for 
style. 

Special New Reduced Price 
PHOTOFLASH CAPACITOR 

Rubicon CE photoflash capacitor. 
0.79' dia. X 1.1 high. These are 
new capacitors that have been 
prepped with 1.4 black and 
red wire leads soldered to the terminals. 
210 Mid 330 Volt CAT# PPC -210 
$1.25 each 10 for $11.00. 100 for $100.00 

Large quantities available. Call for pricing. 

FLASHING L.E.D. 

Diffused L.E.D. with built In flashing unit. PULSE 
RATE: 3 Hz @ 5 VoIV20 ma Unit continually flashes 
when 5 Volts is applied. Operates between 4.5 Volts 

and 5.5 Volts. T 1 3/4 size. IDEAL AS AN INDICATOR. 
RED CAT# LED-4 

agEEN CAT# LED-4G POD 
YELLOW CADS LED-4Y 

$1.00 each 10 for $9.50 100 for $90.00 

HEAVY -DUTY NICKEL 
CADMIUM "C" BATTERY 

Yuasa 1800C 
Special purchase of new, rechargeable 
nickel -cad batteries. 1.2 volts, 1800 mAH. 

PRICE REDUCED ON 10 OR MORE. 
CAT# HDNCB -C 

10 pieces for $42.50 ($4.25 each) 
100 pieces for $375.00 ($3.75 each) 

% ií 
SI \ ,` 

POWER SUPPLIES 

12 Vdc 5 AMP 
ACDC Electronics # 12N5 or equiv. 

100 -240 Vac 
for 115 Vac) 

Output: 12 Vdc @ 5 amps. 
Open Dame style. 
T X 4 3/4 X 7 high. Regulated. 
CATI PS-125 $37.50 each 

- `, 
CY 

a® 
c `t. . 69 '14. - 

24 Vdc 2.4 AMP 
Power -One Inc. #HC- 24 -2.4 Input: 115/230 Vac (wired 

115 Vac). Output: 24 Vdc @ 2.4 amps. Open frame 
5.67 X 4.8T X 2.50 CSA listed. 

CATI PS -2424 $30.00 each 

SWITCHES 
DIP P.C. PUSHBUTTON 

iTT Schadow Digitast Series SE 
S.P.D.T. momentary pushbutton. 
Mounts in 14 pin DIP configuration. eft 
Designed for low current switching 
applications. Grey keycap is 0.67 X 0.6T. 

CAT # PB -28 $1.00 each 
10 for $9.50 100 for $85.00 

ROTARY BCD SWITCH 
EECO I 2310-02G - BCD 10 position 
rotary switch. DIP configuration fits in 
standard 8 pin I.C. socket. Right angle 
style. Screwdriver actuation. 0.47 cube. CAT# 

$1.75 each 10 for $16.00. 100 for $145.00 

P 

"' 

RDIP -2 

TOLL FREE ORDER LINES 
1_800-826 -5432 

CM;444iO40Q145W441444i eer.ic rdp'phavvbr 
TERMS: Minimum order $10.00. Shpping and handling 
for the 48 continental USA. $150 per order. All others 

including AK, HI, PR or Canada must pay lull shpping. 
All orders delivered in CALIFORNIA must include state 

sales tax (6 %, 6 1? %, 7 X) .Quantities Limited 
NO C.O.D. Prices subject to change without notice. 

Call or Write For Our 
FREE 60 Page Catalog 

(Outside The U.S.A. Send $2.00 Postage) 

ALL ELECTRONICS CORP. 
P.O. Box 567 Van Nuys, CA 91408 r 
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Earn Your B.S. Degree 
in 

ELECTRONICS 
or 

COMPUTERS 

By Studying at Home 
Grantham College of Engineering, 

now in our 41st 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 the BASIC, 
PASCAL, and C languages - as well 
Assembly Language, MS DOS, CADD, 
and more. 

Our Electronics B.S. Degree Pro- 
gram includes courses in Solid -State 
Circuit Analysis and Design, Control 
Systems, Robotics, Analog/ Digital Com- 
munications, and 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, or 
see mailing address below. 

Accredited by 
the Accrediting Commission of the 

National Home Study Council 

GRANTHAM 
College of Engineering 

Grantham College Road 
Slidell, LA 70460 

the surge- suppressor circuit 
fails due to high voltage or 
repetitive surges. That automat- 
ic disconnection prevents any 
exposure to unprotected power, 
which is important since surge 
suppressors are often placed 

out of sight. The surge protector 
carries a lifetime warranty that 
provides equipment- repair 
coverage for the equipment un- 
der protection. The LS -812 
provides two rows of four out- 
lets, in a rugged metal case 
with a 12 -foot power cord. The 
outlets are positioned wide 
enough apart to allow easy 
plug -in of AC adapters. 

The LS -812 surge suppressor 
has a suggested retail price of 
$99.95. For more information, 
contact Perma Power Elec- 
tronics, Inc., 5601 West Howard 
Avenue, Chicago, IL 60648; Tel: 

312 -763 -0763; Tel: 

312 -763 -0763. 
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RADAR DETECTOR 

Cobra's Trapshooter Stealth 
DRO Model RD -3182 radar 
detector features highly sophis- 
ticated dielectric resonant 
oscillator (DRO) circuitry -origi - 
nally developed for military 
applications against signal de- 
tection -that significantly 
reduces RF- signal leakage. The 
RD -3182 features an aero- 
dynamic wedge- shaped design 
with wrap -around corner alarm 
lamps. It offers separate "X" 
and "K" tone alarms, variable 
volume control, a test/mute 
function, and a city /highway se- 
lector. In addition, the radar 
detector offers a signal- strength 
meter and a three -position dim- 
mer switch. Accessories 
provided with the unit include an 

adjustable visor -mounting 
bracket, hook -and -loop fas- 
teners, and a six -foot coiled 
power cord. The radar detec- 
tor's case is made of metal, not 
plastic, for added reliability and 
durability. 

The Trapshooter Stealth 
RD -3182 has a suggested retail 
price of $189.95. For additional 
information, contact Cobra Elec- 
tronics Group /Dynascan 
Corporation, 6500 West Cor- 
tland Street, Chicago, IL 60635; 
Tel: 312 -889 -8870. 
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ELECTRICAL- 
INSULATION TESTER 

Safety was a primary concern in 

the design of Kyoritsu Electrical 
Instrument Works' Model 30018 
insulation checker, which indi- 
cates the presence of potentially 
dangerous live voltage with both 
audible and visual warnings. 
The 3001B also features fuse 

protection and safety- recessed 
industry- standard banana termi- 
nals with shroud -covered 
banana jacks on the test leads. 
The test leads have one large, 
insulated alligator clip on one 
lead and one safety probe on 
the other. 

The insulation checker has an 
easy -to -read digital display with 
three auto -ranging insulation - 
testing ranges in two high -volt- 
age DC outputs. The ranges are 
2/20/200 megohm autoranges 
in both 500 volts DC and 1000 
volts DC outputs. When the 
output is selected using the 
front -panel switch, the instru- 
ment automatically selects the 
correct range. The model 3001B 
also measures low resistance in 

two (20/200 ohm) ranges. Stan- 
dard features include a lock - 
down on /off button for continu- 
ous insulation testing and 
automatic discharge of circuit 
capacitance after insulation 
testing is complete. The instru- 
ment comes with eight 'AA" 



batteries and a carrying case 
with neck strap. 

The model 3001B insulation 
checker has a suggested retail 
price of $299.95. For further 
information, contact Kyoritsu 
Electrical Instruments Works, 
Ltd., 62 North Coleman Road, 
Centereach, NY 11720; Tel: 
516 -736 -0601; Fax: 
516 -732 -4650. 
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SOLDERING IRON WITH 
HEAVY-DUTY TIP 

A 25 -watt soldering iron from 
M.M. Newman Corporation, 
their Antex Model XS, is as 
powerful as a conventional 40- 
watt iron and handles bigger 
tips for working with large com- 
ponents and heavy -gauge wire. 
The Model XS has a plastic 
handle with an adjustable finger 
support that lets users get close 
to the work for optimum control. 
It features a 0.178- inch -diame- 
ter heating element shaft and 
accepts a variety of different 
heavy -duty, iron -plated, slide -on 
tips that provide greater thermal 
inertia for soldering compo- 

nents. The heating element is 
located under the tip for im- 
proved thermal efficiency: the 
iron heats up to 750 ° -800 °F tip 
temperatures in 45 seconds. 
The tips for the soldering iron, 
which come in a variety of 
shapes, are made from a spe- 
cial copper alloy to ensure 
maximum strength at high tem- 
peratures, as well as optimum 
heat conductivity for rapid heat 
up and recovery. 

The Antex Model XS stan- 
dard -size soldering iron has a 
list price of $23.19, including 
one tip. For more information, 
contact M.M. Newman Corpora- 
tion, 24 Tioga Way, P.O. Box 
615, Marblehead, MA 01945; 
Tel: 617 -631 -7100; Fax: 
617- 631 -8887. 
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PARALLEL -TO- SERIAL 
CONVERTER 

To simplify the communication 
link between PC's and printers, 
Telebyte has introduced its 
model 109 parallel -to- serial con- 
verter. Since the converter is 
bidirectional, it is used to con- 
nect a computer with parallel 
output to a serial device, or a 
computer with serial output to a 
parallel device. In addition, the 
model 109 contains a 64K data 
memory, which acts as a buffer, 
thereby releasing the sending 
device for other uses. It accom- 
modates serial data rates of 300 
to 38,400 BPS. The converter's 
operational parameters- includ- 
ing direction of conversion, 
baud rate, character length, par- 
ity, and handshake mode -are 
set via DIP switches that are 

accessible from the side of the 
unit. The handshake mode al- 
lows X -ON /X -OFF or a DTR 
mode of operation. The convert- 
er is housed in a compact metal 
case, and power is supplied by 
a small wall- mounted trans- 
former. The serial port uses a 

DB25 male connector, while the 
parallel port uses a Centronics 
36 -pin female connector. 

The Model 109 parallel- to -se- 
rial converter costs $99. For 
further information, contact 
Telebyte Technology Inc., 270 
East Pulaski Road, Greenlawn, 
NY 11740; Tel: 516 -423 -3232 or 
800 -835 -3298; Fax: 
516 -385 -7060. 

CIRCLE 126 ON FREE 
INFORMATION CARD 

12 -VOLT POWER PACK/ 
CAR JUMPER 

Combining a rechargeable, por- 
table source of 12 -volt power 
with a patented cordless charg- 
ing system for vehicle batteries, 
Innova Electronics' Power Pack 
with Jump Start does double 
duty. In the event of a dead 
battery, the Jump Start mode 
requires only that the device be 

FREE CATALOG with over 100 innovations 
to add comfort and convenience to your home. 

Latest in electronics. 
Heath Company's new Home 

Automation catalog features easy -to- 
install electronics that bring 
sophisticated technology into your 
home for as little as $12.95. Simple. 
Easy to install. Affordable. 
Guaranteed. 

Some bring you peace of mind. 
Affordable protection for your home or 

car. Expandable security systems to meet 
your needs today and tomorrow. 
Advanced motion sensor lighting that 
reduces false triggering (often caused 
by blowing leaves or small pets) by up 
to 75 %. You get protection where 
and when you need it, indoors and 
out. 

Some save you time. 
Watch the kids play outside, 

monitor the baby's room, or 
see who's at the front door 
just by looking at your 
television screen. (Who says 
you can't be two places at once ?) 
Call home to turn on your slow -cooker or 
other appliances. From one center, control 
lights, fans, air conditioners - almost 

UTOzUTI 
IN HEATH 

anything that plugs into an electrical 
outlet. 

Some just make life easier. 
Add a portable phone extension to any 

electrical outlet. Automatically lower 
the volume of your music system 
whenever the phone rings. Or play a 
movie on the living room VCR and 

watch it on your bedroom 
TV 

100% satisfaction 
... the Heath 
guarantee for 

over 40 years. 
Try any Heath product at no 

risk. If you aren't completely satisfied, 
simply return the item within 30 days 
for credit or full refund. 
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Call 1. 800.44 -HEATH for 
your FREE CATALOG. 

Free call for a free catalog. Or, just 
mail the coupon below. Heath 
adds comfort and convenience ... 
and makes coming home even 
better. 

Heath 
Benton Harbor, Michigan 

rPlease send me the 
NEW Home Automation 
catalog. 

Name 

Address 

Apt. 

City 

State Zip 

Mail to Heath Company, Dept. 107 -060, 
Benton Harbor, MI 49022. 
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plugged into the cigarette light- 
er. It provides 15 volts of current 
to "push" the energy (am- 
perage) into a drained 12 -volt 
battery, and, a few minutes later, 

the car can be started again. 
The Power Pack mode provides 
cordless, portable power for de- 
vices- including cellular 
phones, camcorder lights, por- 

table stereos, or CB radios - 
that use 12 -volt DC power. The 
Power Pack mode uses a 6.5- 
amp -hour, 12 -volt, rechargeable 
battery. 12 -volt power for ac- 

cessories is supplied through 
the cigarette- lighter -style socket 
on the face of the unit. The 

Power Pack with Jump Start can 
be recharged through the ciga- 
rette- lighter socket on any 
vehicle with a 12 -volt system. 
An optional AC outlet recharger 
is available. 

The Power Pack with Jump 
Start has a suggested retail 
price of $99.95. For additional 
information, contact Innova 
Electronics Corporation, 1590 

Sunland Lane, Costa Mesa, CA 
92626; Tel: 714 -435 -3535. 
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FREQUENCY- 
SYNTHESIZED 
WIDEBAND PORTABLE 

Midland's Model 70 -265C fre- 

quency- synthesized, wideband 
UHF, portable, two -way radio is 

programmable over a 32 -MHz 
range from 480 to 512 MHz. 
The 48- channel includes an 

LCD readout and can be ex- 
panded to 99 channels with a 

simple plug -in module. It has a 

built -in programmable priority - 
channel scan and tone -coded 
squelch. Output power is 4 

watts, switchable to 1 watt. The 
rugged portable stands only 
about six inches high with a 

600 -mAh battery. Available op- 
tions include a function keypad, 
DTMF signaling, and a 

weatherproof external speaker/ 
microphone. 

For pricing and other informa- 
tion on the Model 70 -265A 
frequency- synthesized wide - 
band two -way radio, contact 
Midland LMR, 1690 North Top- 

ping, Kansas City, MO 64120; 

Tel: 1- 800 -MIDLAND, Ext. 1690. 
CIRCLE 128 ON FREE 
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ANALOG MULTIMETER 

Enclosed in a highly -visible 
yellow case made of resilient 
ABS plastic for increased drop 
protection, Simpson Electric's 
260ß -8Xi analog multimeter is 

designed for use in harsh en- 
vironments. The meter allows 
for direct trend indication; easy 
nulling and peaking; and quick, 
positive "yes /no" checks for 

voltage and current. An audible 
continuity mode is also avail- 
able for fast troubleshooting. A 

tri -color mirrored scale elimi- 
nates parallax errors, promising 
fast, consistent readings. The 
2608 -8Xi also features high -cur- 
rent output on the lowest 
resistance range for locating po- 

tential problem areas. The 
multimeter has diode -protective 
meter movements in addition to 
standard and high- energy fus- 
ing. It features AC frequency 
response to 100 kHz. Accuracy 
+ /-2% of full scale for DC volt- 
age and + / -3% of full scale for 
AC voltage is provided by the 
"taut- band" self -shielding meter 
movement. The meter comes 
with batteries, test leads, insu- 

lated alligator clips, and 

operator's manual. An optional 
"grab- and -go" padded nylon 
carrying case lets the unit be 

stored for quick field use by 

allowing the test leads to remain 
in the instrument's panel jacks. 

The model 2608 -8Xi analog 
multimeter costs $159.00. For 

further information, contact 
Simpson Electric Company, 853 
Dundee Avenue, Elgin, IL 

60120 -3090; Tel: 708 -697 -2260; 
Fax: 708 -697 -2272. 
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ANTENNA STATIC 
DISCHARGER 

The AS -1 precipitation /corona 
static device, designed by The 
Truax Company, is a static -dis- 
charge wick that will provide a 

path for electrons or static - 
charge dissipation on towers 
and antennas of all types. The 
device significantly reduces or 

eliminates corona noise and 
precipitation static, thereby re- 

ducing undesired electrical 
noise that causes receiver de- 

sensitization long before an 

operator notices any audible 
noise. Even in fair weather, the 
AS -1 can lower the noise floor. 

During precipitation static or 
corona -changing conditions, the 
AS -1 can improve the noise 
level up to 20-30 dB or more, 

depending on the frequency. 
The one -ounce discharger 
mounts easily to any antenna, 
boom or tower. 

The AS -1 is essentially the 

same device that has been 

used for years by the aircraft 
industry to minimize elec- 
trostatic interference to airborne 
and ground- station equipment. 
The AS -1 discharger, however, 

has been optimized for anten- 
nas to prevent any detuning of 

the antenna even if it is element 
mounted. 

The AS -1 antenna static dis- 

charger costs $12.95, plus 
$1.00 shipping and handling. 
For further information, contact 
Static Busters, Inc., 3535 Shep- 
hardsville Road, Elizabethtown, 
NJ 42701; Tel: 502 -769 -2244. 
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DIGITAL MULTIMETER 

Aimed at technicians, students, 
and hobbyists, the model 735 

digital multimeter from Global 
Specialties provides easy -to- 
use, high -performance features. 
The handheld 31/2-digit multi - 
meter (DMM) has autoranging 
capability, a data -hold function, 
and a memory mode. The in- 

strument measures DC and AC 

voltage, DC and AC current up 

to 10 amps, resistance, diode 
check, and continuity check. 
The data -hold function retains 
the last measurement value 
even after the test probes have 

been removed from the circuit. 
The memory mode lets the user 
make deviations and relative 
measurements by subtracting 
the latest measurement from 

the stored value. 
The model 735 DMM costs 

$59.95. For more information, 
contact Global Specialties, 70 

Fulton Terrace, New Haven, CT 
06512; Tel: 1- 800 -572 -1028. 
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VIDEO EDITOR /COLOR 
PROCESSOR 

Providing amateur video buffs 
with the ability to edit and adjust 
the color on home videos, SIMA 
Products' Pro Ed /it 3 allows 
easy editing; the capability to 
add music and narration; com- 
plete video processing; and 
adjustments to color intensity, 
tint, and detail. Professional - 
quality picture and audio fades 
can be done automatically at 

each edit point. A video -en- 
hance control boosts the video 
signal to restore washed -out 
colors, and a bypass button 

provides instant comparison to 
the original picture. The Pro Ed/ 
it 3 has two instantly switchable 
input sources and two outputs 
so that two copies of a tape can 
be made simultaneously. iv) au- 
tomatic three -second fade 
button adjusts fade -ins and 
fade -outs so that changes are 
gradual and flowing throughout 
the editing process. A high - 
fidelity microphone for sound 
mixing is included, along with all 
necessary cables. 

The Pro Ed /it 3 video editor/ 
color processor has a sug- 
gested retail price of $299.95. 
For additional information, con- 
tact SIMA Products Corporation, 
8707 North Skokie Boulevard, 
Skokie, IL 60077; Tel: 
1- 800 -345 -7462. 
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APPLE ANTI -THEFT 
KIT 

To prevent the "unauthorized 
borrowing" of Apple computers, 
Curtis Manufacturing Company 
has introduced the Apple Secur- 
ity Kit. The easy -to -use kit 
installs in minutes without tools, 
uses wound -steel security ca- 
bles and a brass -and -steel 
padlock to secure the computer, 
keyboard, and peripherals to a 

desk or other immovable object. 
Several items in the kit have 
been designed specifically for 
Apple computers, including five 
special security brackets, a key- 

board security loop, and ten 
security screws that can be re- 
moved only using the special 
allen wrench that comes with 
the kit. The Apple Security Kit 
can be used with Macintosh, 
Macintosh Plus, Macintosh SE, 
Macintosh II, and Apple IIGS 
systems. 

The Apple Security Kit has a 

suggested retail price of $29.95. 
For more information, contact 
Curtis Manufacturing Company, 
30 Fitzgerald Drive, Jaffrey, NH 
03452; Tel: 603 -532 -4123; Fax: 
603 -532 -4116. 
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SWEEP /FUNCTION 
GENERATOR 

Providing a full range of lab and 
service capabilities, 8&K- Preci- 
sion's model 3022 2 -MHz 

sweep /function generator with 
five -digit frequency counter 
measures sine, triangle, square 
wave, and ramp along with TTL 
and CMOS pulse -signal out- 
puts. All have variable duty 
cycles. The instrument's operat- 
ing modes include sweep, AM, 
FM, and voltage -controlled gen- 
erator. It covers from 0.02 Hz to 
2 MHz in seven ranges. The 
model 3022 has internal or ex- 
ternal sweep capability with 
continuously adjustable sweep 
width to a maximum 1000:1 

ratio. A sweep -ramp output lets 
it be synchronized with an os- 
cilloscope for frequency 
response measurements. 

Separate outputs are avail- 
able for TTL/CMOS and other 
waveforms. For engineering ap- 
plications, a variable DC offset 
simulates the presence of a DC 

signal on the generator output. 
That comes in handy for match- 
ing the DC voltage at the signal 
input point and for evaluating 
the effects of DC bias on AC 
circuits. The generator output 
can be amplitude or frequency 
modulated by an internal 400 - 
Hz sinewave or an external 
source. For AM, the external 

signal can extend to 1 MHz, 
while FM operation accepts in- 

put of any audio -range signal to 

20 kHz. Both modulation ratio 
and FM deviation are fully 
adjustable. 

The built -in five -digit frequen- 
cy counter can be used to 
accurately display the output 
frequency of the generator or to 
read an external signal from 5 

Hz to 10 MHz. The unit's exter- 
nal counter offers four user - 
selectable gating times for 
resolution to 0.1 Hz. 

The model 3022 2 -MHz 
sweep /function generator has a 

suggested price of $450.00. For 
further information, contact 
B &K- Precision, Division of Max - 

tec International Corp., 6470 
West Cortland Street, Chicago, 
IL 60635; Tel: 312 -889 -1448. 
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No Better Probe Ever at this Price! 

Shown here 
Model SPI50 Switchable Ix -10x .... $49 

Risetime less than 1.5 nsec. 
Universal 
Works with all oscilloscopes 
Rugged 
Flexible cable lasts longer - 
Replaceable ground lead 

rrCl. pri,A. _,ade ,,,,, 
rrpluccnicni. Ir rcAtrnnl.. 
F'1,1 1p. ;mJ All ahcr. 

Economical 
Substantial savings compared to 
OEM probes 
10 Day Return Policy 
Guaranteed performance and quality 

TEST 
TPI 

9178 Brown Deer Road, San Diego, CA 92121 
Toll Free 1- 800 -368 -5719 
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THINK TANK 
As its name implies, a 
current -limiting resistor 

restricts the amount of cur- 
rent flowing through a 
branch of a circuit. They are 
usually used to protect 
some current -sensitive de- 
vice in series with them. 
Some of you who are new 
to electronics may not 
know how to calculate the 
value of current -limiting re- 
sistors to use in your 
projects. Even if you do, 
there are a couple of im- 
portant considerations you 
should keep in mind that 
many hobbyists overlook. 
With that in mind, I'd like to 
present a couple of the 
basics for choosing the best 

Fig. 1. Most current- limiting 
resistors are simply placed in 
series with the devices that 
they are supposed to protect. 

value of current -limiting re- 
sistor for three common 
circumstances. 

The most -common and 
simplest configuration for 
using one is shown in Fig. 1. 

In that circuit, there is a 
current -sensitive device 
(such as an LED) protected 
by a current limiting resistor, 
R. They are connected in 

series to some voltage 
source (a power supply or 
perhaps some other circuit) 
whose maximum output 
voltage is denoted Vim. 

To figure out the best val- 
ue for the resistor, R, we 
take the maximum voltage 
and divide it by the max- 
imum current (IM) that the 

sensitive device can han- 
dle; you can usually find 
that value in the device's 
application notes or specifi- 
cations. Effectively that limits 
the current flow to a safe 
value (IM) even if the cur- 
rent- sensitive device acts 
like a dead short. 

Although usually over- 
looked, you should also 
determine the wattage of 
the current -limiting resistor. 

Not checking the wattage 
needed is a ready invitation 
to disaster. The wattage (P) 

can be determined from: 

P = 12R 
When you calculate R 

and P you'll probably get 
values that can't be found 
in the real world. If so, use a 
resistor whose resistance 
and wattage slightly ex- 
ceed the values you've 
arrived at. That provides the 
circuit with a little extra pro- 
tection. 

CONTROL 
INPUT 

V MAX 

I MAX 

O1 

Fig. 2. A current -limiting 
resistor in a transistor -switch 
circuit protects the transistor, 
but it also limits the output 
voltage and current. 

Another common circuit 
that requires a current- limit- 
ing resistor is a transistor - 
switch (see Fig. 2). In that 
circuit, when current is ap- 
plied to the control input (in 

this case, the base of the 
transistor), Q1 turns on and 
current flows through R and 
Q1's collector and emitter 
to ground. Resistor R limits 
the current flow to a safe 
value exactly as it did in the 

previous circuit. In fact you, 
can use the principles 
we've already described to 
determine its specifications. 

However, there is one ex- 

tra consideration to take 
into account: the load im- 
pedance, represented by 
the dashed resistor, RL, in 

the circuit. It is drawn 
dashed because the load 
may be something other 
than a resistor; for instance 
it could be another tran- 
sistor stage or an op -amp 
input. The load impedance 
is important because R lim- 
its the current and voltage 
available to drive the load. 
The maximum current 
through the load (IL) will be: 

IL = V /(R + RL) 

If the value of load cur- 
rent is too small, you will 
have to lower the value of R 

and chose a transistor that 
can handle the additional 
collector -emitter current to 
replace Q1. Recalculate 
the wattage of the resistor 
too, just in case. 

If the load is a voltage - 
sensitive device (such as a 
FET), then you'll need to 
determine the maximum 
voltage (VL) the circuit will 
deliver to the load. Use this 
equation for that: 

VL = ("s 
/mm 

RL) /(R + RL) 

The last use for current- 

vl 

OUT 

Fig. 3. Zener diodes make 
excellent regulators. 
However, the current -limiting 
resistors they require reduce 
the maximum output current 
as well as the voltage. 



limiting resistors we'll discuss 
is to protect Zener diodes 
(see Fig. 3). In Fig. 3, we 
show a Zener diode acting 
as a voltage regulator. With 
the help of the resistor, it is 

used to reduce an input 
voltage (VIN) to a desired 
output voltage (VouT). As 
you probably know, the 
Zener diode you chose de- 
termines the output 
voltage. The Zener diode 
can only pass so much cur- 
rent, and we'll denote the 
maximum current as Imo. 
The resistor value needed 
to protect the Zener can be 
determined by: 

R = ` IN - VOUT) /IMAx 

The load connected to 
VouT will be subject to the 
same current and voltage 
restrictions that we men - 
ioned in our discussion on 
the transistor switch. In fact, 
you can use the same 
equations for VL and IL to 
determine the maximum 
values, provided that you 
do two things: substitute VIN 
for Vim, and remember VL 

will not rise above VouT no 
matter what the equation 
says. 

And now onto the mail. 
As always, my co- conspir- 
ators in this month's column 
will receive a copy of Think 
Tank II. If you've contributed 
to this column before and 
already have a copy, let 
me know and we'll find 
something else to send you. 

TO PHONE LINE 

°TIP RING° 

+5V 

PHONE-RING 
DETECTOR 

Most telecommunications 
products are capable of 
automatically answering 
the phone to perform their 
tasks. They normally let the 
phone ring a few times and 
then answer the call. You 

can add that feature to 
your own telephone -line 
connected projects with 
the simple circuit shown in 
Fig. 4. Optocoupler U1 iso- 
lates the circuit from the 
telephone line. Transistor Q1 
acts as a buffer that allows 
C2 to charge each time it 
receives pulses (the ring sig- 
nal) from UI. 

The transistor also helps 
detect degraded ring sig- 
nals. Op -amp U2 is used as 
a comparator that will go 
high when C2 is sufficiently 
charged (seven rings to be 
exact). The op -amp output 
can be used to trigger your 
own project, take the 
phone off hook, or what- 
ever. 

-Tony K.P. Wong, Robin- 
son Heights, Hong Kong 

I like how D1 helps pro- 
tect the LED in UI from 
overvoltage. Note that the 
timing constant of R6 and 
C2 is such that the circuit 
will not be fooled by dialing 
pulses. 

TELEPHONE 
INTERCOM 

The church that I attend 
needed an intercom with 

R1 R4 
10K 10K 

4 R2 C1 

1 22K DI .47 
1N4004 

01-02 
5 

z 

R3 

10K 

R5 02 
24K 1N9148 
V,A, N 

ai 
2Nä222 

U1 = 
4N37 TO 

YOUR o 
PROJECT 

R7 

220K 

R6 

434K 

+5V 

7 
+ 

C2 

47 

2 

1 LM741 
4 R8 -I" 120 K 
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Fig. 4. This ring detector can be a great front end to a phone - 
answering project. You can alter the value of R6 and C2 to 
change the number of rings that activates the device. 

01 
1N4001 

T1 

PHONE 1 

R1 

50052 
5 WATT 

RED 

GREEN 
U1 

7812 18V 

PL1 

+ Cl 
1000 T 35W VDC 

R2 
500 
WATT 

RED GREEN 

PHONE 2 

Fig. 5. If you've got a couple of old phones lying around, then 
this phone intercom might get your interest. You just need a very 
simple power supply or batteries and a couple of high -wattage 
resistors and you're all set. 

two stations. There was no 
need for a ring signal. I 

wanted to make it simple, 
but with good quality 
sound. 

Remembering that I'd 
seen a way to connect two 
telephones together, I 

came up with the circuit in 

Fig. 5. It uses two tele- 
phones and a power 
source that form an excel- 

lent intercom. The red (ring) 
wires of the phones are tied 
together, the green (tip) 
wires are connected to- 
gether, and the Iwo sets of 
wires are connected to the 
power source via two 500 - 
ohm, 5 -watt resistors. 

The resistors are the key 
to making the phone inter- 
com work; they isolate the 
phones from the power 

Protel Easytrax 2 - 
Outstanding value in Printed Circuit Board /CAD 

for your Macintosh and PC 
Protel Easytrax 2 is a new, low -cost design package for PC and 
Macintosh users that includes everything required to produce 

professional quality Printed Circuit Board artwork. 

Our easy -to -learn menu -driven design system breaks the 'expert 
harrier'. you'll he designing in minutes, not hours. Our 
comprehensive tutorials guide you through the program's extensive 

features that take the tedium out of board layout. 

Comprehensive library of Through -hole devices 

Gerber photoplotting and N/C drill tapes 

On- the -Fly library components creation 
Intelligent Pad to Pad autorouting 

Switchable Metric /Imperial grid 

Auto -panning 

PostScript printing 

Powerful user -definable Macros 
i 

Independent print /plot program 

Multi -layer hoards of up to 32 X 32 inches. 

At Protel, we offer free technical support, 24 -hour BBS, and 30 -day 
money hack guarantee. Prices start at 

Free Evaluation Package 
Toll Free: 800 -544 -4186 

Protel Technology, Inc. 
50 Airport Parkway, SanJose, CA 95110 
Tel: 408-437-7771 Fax: 408- 437-4913 

$450 
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supply, permitting AC audio 
signals on the phone line. 
Without the resistors the red 
and green wires would be 
clamped at the DC- source 
voltages. 

The power -supply volt- 
age is not critical -the 
intercom will work on 5- to 
50 -volts DC. However, if you 
use an AC power supply, a 
voltage regulator is a must. 
On my first try at this circuit, I 

did not use one and got an 
earful of hum. 

A 12 -volt car battery will 
work for a portable system. I 

think others will find this cir- 
cuit easy to build and very 
useful. 

-Vincent Grabosky, 
Ruffsdale, PA 

If I'm not mistaken, you 
could probably use one 
1000 -ohm resistor in place 
of the two 500 -ohm units. 
Of course, you'll have to 
either use it between the 
ground and red lines or the 
positive supply rail and the 
green wires. 

There may be some po- 
tential for using The same 
type of idea on a house- 
hold telephone system to 
turn extensions into inter- 
coms. You would probably 
need a 90 -Hz oscillator to 
provide a ring signal to get 
someone's attention. 

CHRISTMAS -LIGHT 
TESTER 

How often have you 
been out in the cold trying 
to figure out which light in a 
string of Christmas lights has 
gone out? You could try 
replacing bulb after bulb till 
the string works, but that 
could take a very long time, 
and if Iwo lights are faulty 
that method fails. That's why 
I'm submitting this Christ- 
mas -tree light tester circuit 
(see Fig. 6). 

To build one, connect an 
old AC line cord to Iwo 
diodes making sure that the 
diodes (which form a full - 
wave rectifier) are con- 
nected as shown in the 
schematic and their leads 
are insulated. The remain- 

Dl 
PLI 1N4001 

Fig. 6. This little project 
could help you keep the 
holiday spirit alive next 
winter. It will help you 
quickly trouble -shoot bad 
Christmas -tree lights so you 
can spend your time enjoying 
the festivities. 

ing leads of the diodes 
should be tied together 
and connected to a 
10,000 -ohm resistor. The re- 
sistor should be connected 
to the anode of an LED. The 
cathode of the LED should 
be connected to a length 
of stranded wire. Insulate all 
the leads with heat- shrink 
tubing or electrical tape 
and house the whole as- 
sembly in a tubular 
enclosure with the LED visi- 

ble from one end. 
The wire will be con- 

nected to a probe made 
from a dead bulb. First re- 
move the glass bulb from it's 

base by giving it a pull. 
Now twist the wires on the 
bulb together a couple of 
turns, attach the stranded 
wire to the twist and solder 
the three wires together. 
Snip the assembled junc- 
tion from the bulb and 
place the wires back in the 
base so they protrude the 
way they did before you 
removed them. Place a 
plastic rod (which will act as 
a handle) in the modified 
bulb base and epoxy it in 

place. 
To use the tester, the lights 

and the tester should be 
plugged into an AC socket. 
Start the test by removing 
the bulb that is electrically 
in the middle of the circuit 
formed by the bulbs and 
insert the probe in its place. 
(Inspect the wiring carefully; 
the bulb that's physically in 
the middle of the string is 

not necessarily in the mid- 
dle of the circuit.) The LED 
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VRL2K 3mw Vis Red Laser Diode System Kit $159.50 
LLISIK Laser Beam "Bounce" Listener Kit $199.50 
LHC2K Visible Simulated 3 Color Laser Kit $44.50 
LC7 40 Wall Burning Cutting Laser Plans $20.00 
RUB4 Hi Powered Pulsed Drilling Laser Plans $20.00 
LGU40 1 to 2mw HeNe Vis Red Laser Gun Assembled $199.00 
LLS1 Laser Lite Show -3 Methods Plans $20.00 
SDSK See in the Dark Kit $299.50 
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DPL20 Dancing Plasma to Music and Sounds Assembled $79.50 

SECURITY AND PROTECTION DEVICES 

IITM10 100,000 Volt Intimidator up to 20' Assembled $129.50 
IIPG70 Invisible Pain Field Blast Wave Gen Assembled $74.50 
IPSP4K Phasor Sonic Blast Wave Pistol Nit $59.50 
LIST10 Infinity Xmtr, Listen in Via Phone Assembled $199.50 
TAT30 Automatic Tel Recording Device Assembled $24.50 
VWPM7K 3 Mi. FM Auto Tel Transmitter Kit $49.50 
FMV1K 3 Mi. FM Voice Transmitter Kit $39.50 
HOD1K Homing/Tracking Beeper Transmitter Kit $49.50 

EASY ORDERING PROCEDURE TOLL FREE 1- 800-221 -1705 
or 24 HRS ON 1- 603 -6734730 or FAX IT TO 1-603-672-5406 
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For you. For her. For 
Life. Keep your heart 

healthy. 

American Heart 
Association 

will light if the socket is 

getting power from at least 
one side of the socket. 

Now you need to deter- 
mine which half of the 
circuit is not providing 
power. Remove one of the 
bulbs next in series to the 
socket you're testing (again, 
do not assume that bulbs 
physically next to each 
other are connected in se- 
ries); if the LED remains on, 
then the fault is in the leg 
that contained the bulb you 
just now removed. Of 
course, if the LED goes out, 
the fault is in the other half 
of the circuit. By determin- 
ing which side the fault is 

on, you have cut the pos- 
sibilities in half. 

Remove the probe, re- 
place the bulbs, and put 
the probe in a socket half 
way along the faulty side. 
Determine which side of 
that socket is not getting 
power as you did with the 
first socket. If the fault lies 
somewhere between the 
last and current sockets 
tested, then test a socket 
about halfway between 
them. If the fault is on the 
other side, test a point half- 
way between the current 
socket and the end -most 
socket. Keep proceeding in 

that manner, testing points 
halfway between sockets 
you've tested, till the string 
lights up. Remove the pro- 
be and put a fresh bulb in 

its place. 
If the LED doesn't light in 

a particular socket, then 
there are at least two bulbs 
out (one on either side of 
the socket being tested). 
Use the same method of 
dividing suspect legs of the 
circuit in half and test 
again; only keep in mind 
that the string will only light 
up when you find the last 
faulty bulb. Instead you'll 
know you've found a faulty 
bulb because the LED will 
light when connected to a 
socket on one side of it. 

I would like to emphasize 
how much I appreciate 
Think Tank. I don't have time 

for lengthy projects. Your 

projects are quite man- 
ageable and most of them 
are very ingenious thanks to 
your readers and your se- 
lection. Keep it up! 

-PT Chopping, Allison 
Park PA 

You've just helped me re- 
duce The time and 
drudgery involved in a 
chore I've never liked. If 
anybody feels a little un- 
comfortable about 
connecting an LED to line 
voltage I think you could 
probably use the same 
technique with DC voltage 
provided you reduce the 
value of R1 gust like we 
discussed in the beginning 
of this month's column). 

SOLDERING HINT 
I use rubber bands to 

hold components to a 
printed- circuit board during 
soldering operations. It's 

easier than bending the 
leads the way I used to do, 
and I've found that bend- 
ing the leads can cause 
unwanted shorts. 
Al Williams, Jasper, FL 

See Al? That's all it took to 
win a book for you. Good 
going! 

Well that brings us to the 
close of another month. As 

usual, all the submissions we 
use are rewarded with a 
copy of Think Tank II. So get 
the mailman hop'in by 
sending your circuits and 
ideas to Think Tank Popular 
Electronics, 500 -B Bi -Coun- 
ty Blvd., Farmingdale, NY 

11735. 

"Y know even super heroes have 
to sleep somewhere, but he's 

de- tuning my beam." 



CIE Gives You The Training You Need to Succeed... 
At Your Own Pace...& In Your Own Home! 

Discover Your Career Potential In The 
Fast -Growing Field Of High -Tech Electronics! 

If you're anxious to get ahead ...and 
build a real career...you owe it to 

yourself to find out about the Cleveland 
Institute of Electronics! 

CIE can help you discover your 
career potential in the fast growing 
field of high -tech electronics. A career 

that will challenge and excite you 
every day...reward you with a powerful 
feeling of personal accomplishment... 
and deliver a level of financial security 
you may have only dreamed of before! 

As the leading school in home-study 
electronics, CIE has helped over 
150,000 students in the U.S.A. and 

over 70 foreign countries get started in 

this exciting field. To find out how CIE 

could be helping you...read on...then 
send for a CIE catalog TODAY! 

A Growing Need For 
Trained Professionals! 

The career opportunities shown here 

are only a few of the challenging, high - 

paying careers you could enjoy as an 

electronics technician. 
You could be the "brains" behind the 

scenes of an exciting TV broadcast... 
trouble -shoot life- saving medical equip - 
ment...design exotic new aeronautics 
systems...CIE's job- oriented programs 

offer you the quickest possible path to 

the career of your dreams! And CIE also features 

military and union re- training, to build on what 
you already know. 

Dozens Of Fascinating 
Careers To Choose From! 

Even if you aren't sure which career is best for 
you, CIE can get you started with core lessons 

applicable to all areas of electronics. As you 

advance, CIE makes job opportunities available 
to you through the bimonthly school paper, 
The Electron. 

Data Communications Automotive Electronics 

Avionics Computer -Assisted Manufacturing 

Consumer Electronics Military Electronics 

Personal Training From 
Renowned Faculty. 

Unlike the impersonal approach of large class- 
room study, CIE offers you one -on -one instructional 
help 6 days a week, toll -free. Each CIE lesson is 

authored by an independent specialist, backed by 

CIE instructors who work directly with you to 

answer your questions and provide technical assis- 

En sr lance when you need it. 

yo o 

A 

CIE World Headquarters 
z I Cleveland Institute of Electronics, Inc. 

ó 1776 East 17th St., Cleveland, Ohio 44114 

YES! Please send me your independent study catalog (For your convenience, 

CIE will have a representative contact you -there is no obligation.) 

Practical Training... 
At Your Own Pace. 

Through CIE, you can train for your 
new career while you keep your pres- 

ent job. Each course allows a gener- 
ous completion time, and there are 

no limitations on how fast you can 

study. Should you already have some 
electronics experience, CIE offers 

several courses which start at the 
intermediate level. 

"State -Of- The -Art" 
Facilities & Equipment. 

In 1969, CIE pioneered the first elec- 
tronics laboratory course, and in 1984, 
the first Microprocessor Laboratory. 
Today, no other home study school can 
match CIE's state -of- the -art equipment. 
And all your laboratory equipment is 

included in your tuition cost. There is 

no extra charge -it's yours to use while 
you study at home and on the job after 
you complete your course! 

Earn Your Degree To 
Become A Professional 

In Electronics! 
Every CIE course you take earns you 

credit towards the completion of your 
Associate in Applied Science Degree, so 

you can work towards your degree in 

stages. And CIE is the only school that awards you 
for fast study, which can save you thousands of 
dollars in obtaining the same electronics education 
found in four -year Bachelors Degree programs! 

Send For Your 
Catalog Today! WI 

Pint Name 

Address Apt a 

City/State /Zip 

Age Area Code /Phone No 

Check box for G.I. Bill bulletin on educational benefits. Veteran Active Duty 

Mail This Coupon Today! 
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The Importance 
Of Setting 
Standards. 

Without standardization in electronics, 
television wouldn't be seen, radio wouldn't be heard, computers 

wouldn't share information. 
Fortunately the Electronic Industries Association (EIA) has been setting 
electronics standards since 1924 for everything from early tube radios 

to today's cellular telephones and stereo TV's. 
Standards create markets and jobs. Today EIA, an internationally accred- 
ited standards making body, is helping to make HDTV a reality by working 
with the federal government and other industry organizations, to develop a 
.timely, uniquely American transmission standard. For home automation, 

EIA also is close to completing a standard which will permit all home 
electronic products to communicate with each other. 

Our more than 1,000 member companies are manufacturers representing 
every facet of the American electronics industry -from defense 

to consumer products. 
EIA is proud of the contributions it has made through its standards making 

process toward the growth and vitality of the U.S. electronics industries. 

Setting the standard for more than 66 years. 

ELECTRONIC INDUSTRIES ASSOCIATION 
1722 Eye Street, N.W., Suite 300, Washington, D.C. 20006 



In 1800, William Nicholson and An- 
thony Carlisle announced that they 
had achieved the chemical de- 

composition of ordinary water with an 
electric current supplied by the "gal- 
vanic apparatus" of Alessandro Volta. 
The work was published in Nicholson's 
Journal of Natural Philosophy, Chemis- 
try, and the Arts, where it caught the 
attention of a poetic young experi- 
menter by the name of Humphry Davy. 
Immediately, Davy began to wonder 
what other kinds of electrochemical 
changes might be possible with that 
marvelous new invention: the battery. 

Davy's electrochemical investiga- 
tions were interrupted in 1801 when he 
was appointed to a lectureship at the 
Royal Institution. Davy was a highly suc- 
cessful public speaker. His science lec- 
tures became as popular and as 
fashionable as the latest piece of liter- 
ature. The stylish London audiences 
were thrilled to have the latest ad- 
vances in physics and electrochemistry 
reproduced before their eyes. 

In addition, the income helped sup- 

i 

Experime 
E.... , In 
Electro ch 
port the Royal Institution and provided 
the money necessary for the pursuit of 
natural philosophy in a well -equipped 
workshop. And that's just what hap- 
pened. Humphry Davy's large London 
laboratory became one of the finest in 

all of western Europe. 

The Discovery of Potassium. Davy 
returned to his electrochemical studies 
in 1806. His thinking on the subject was 
already very far advanced. He was 
confident that with the new elec- 
trochemical techniques, it might some- 
day be possible to identify and even 
manipulate the "true elements" of the 
physical world. 

In 1807, Davy began a famous series 
of experiments involving the decom- 
position of potash (potassium carbo- 
nate). He placed a small amount of 
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WARNING!!This article deals with and in- 
volves subject matter and the use of materials 
and substances that may be hazardous to 
health and life. Do not attempt to implement or 
use the information contained herein unless 
you are experienced and skilled with respect to 
such subject matter, materials and sub- 
stances. Neither the publisher nor the author 
make any representations as for the com- 
pleteness or the accuracy of the information 
contained herein and disclaim any liability for 
damages or injuries, whether caused by or 
arising from the lack of completeness, inac- 
curacies of the information, misinterpretations 
of the directions, misapplication of the infor- 
mation or otherwise. 

potash into a platinum spoon and at- 
tached the spoon to the positive pole 
of a battery. A flame was placed be- 
neath the spoon to melt the chemical. 
When a wire connected to the nega- 
tive pole of the battery was touched to 
the hot potash, a ball of fire appeared 
over the point of contact. 

Humphry Davy knew that something 
special was being collected at the 
negative wire. He also knew that a 
slightly different technique would be 
necessary in order to isolate the col- 
lected material. 

So, he moistened the potash with a 
bit of water to make it conductive and 
repeated the experiment without the 
heat. This time, tiny metallic globs ap- 
peared at the end of the negative wire. 
Some of the pieces, once again, 
caught fire; but some remained and 
became covered with a white film. 

Here, at last, in free form, was the 
material he had been looking for. He 
called it potassium, one of the "true ele- 
ments" from which potash is made. The 
results of the experiments were re- 
ported to the Royal Society on 
November 19, 1806. 

Leaves and Seeds. Davy's discovery 
of potassium, as well as sodium and a 
number of other alkali metals, has be- 
come a classic example of elec- 
trochemical decomposition. But there's 
more: A close reading of Davy's lecture 
"On Some Chemical Agencies of Elec- 
tricity," delivered originally in 1806, re- 
veals work with various organic 
materials like laurel leaves, mint plants, 
and strips of beef. He even experi- 
mented with seeds. In a somewhat 
cryptic footnote, he says: "Seeds, I find, 
when placed in pure water in the 
positive part of the circuit, germinate 
much more rapidly than under com- 
mon circumstances; but in the negative 

part of the circuit they do not germi- 
nate at all." 

Clearly, Humphry Davy was fasci- 
nated by the physical transformations 
which so often occur in elec- 
trochemical circuits of all kinds. Indeed, 
he even imagined certain similarities 
between the effects of elec- 
trochemical change and the mystic vi- 
sions of the alchemical philosophers. 
Maybe you will too. 

Early Warning. There's no getting 
around it: the chemicals and reactions 

PARTS AND MATERIALS 
LIST FOR 

EXPERIMENTS IN 
ELECTROCHEMISTRY 

Copper sulfate 
Hydrochloric acid, 20% solution 

(muriatic acid) 
Potassium iodide 
Red cabbage, shredded 
Sodium bisulfate 
Sodium chloride (table salt) 
Tin chloride 
Burette clamp 
Carbon rods (2) 
6-12 -volt DC power supply 
Glass vessels for mixing and storage 
Hook -up wire 
Ringstand 
Two -way rod clamps (3) 
U -tube, 6 inch (Hagenow catalog no. 42, 

or similar) 
Wooden dowel -rod 

Note: Chemicals, glassware, and laborato- 
ry equipment are available from the fol- 
lowing suppliers: 

Hagenow Laboratories, 1302 Washington 
Street, Manitowoc, WI 544220. The 
Hagenow catalog is $1.50 

Chem -Lab Supplies, 1060 -C Ortega Way, 
Placentia, CA 92670. Tel. 
714- 630 -7902. The Chem -Lab catalog 
is $5.00 

Analytical Scientific, Post Box 675, 
Helotes, TX 78023. Tel. 512- 684 -7373. 
The Analytical catalog is $3.00. 

discussed in this article are potentially 
dangerous. Every effort has been 
made to minimize the risks involved. But, 

the possibility of an accident still exists. 

Please keep all of the following in 
mind while running your experiments: 

Do not allow any of these solutions or 
materials to come into contact with 
your hands, arms, fingers, face, or 
clothing. Take no chances whatsoever 
with poisonous or corrosive substances. 

Perform all experiments in a well -ven- 

tilated room. The room should be free 
of any open fire or flame. Keep your 
face away from the apparatus and do 
not inhale any gas or chemical dust. 

Do not experiment with large quan- 
tities of any chemical solid or solution. 
For one thing, it's just not necessary. All of 
the effects discussed are perfectly visi- 
ble in a small vessel containing only a 
small amount of conductive material. 

If at all possible, use regular laborato- 
ry glassware. Chemicals do not belong 
in pots, pans, plastic cups, and paper 
plates. They do belong in glass beakers, 
flasks, tubes, and graduates. 

Be very careful not to spill anything. 
Accidental spills can be very frighten- 
ing and very hazardous. Work slowly 
and pay close attention to what you're 
doing. When transferring solutions from 
one vessel to another, use a good glass 
funnel whenever necessary. 

Do not, under any circumstances, 
work on a valuable surface. Run your 
experiments, for example, on a heavy 
slab of plywood that will never be used 
for anything else. 

Never store chemicals of any kind in 
unmarked containers. Keep a supply of 
gummed labels handy and put one on 
every beaker, bottle, or jar containing 
any type of experimental substance 
whatsoever. 

Setting up your Lab. Electrochemical 
experimentation involves the use of 
some specialized hardware and glass- 
ware. You'll need some electrodes, a U- 

tube, and a dependable way of hold- 
ing the whole system in a stable vertical 
position. A good many elec- 
trochemical effects require electrodes 
made of a material that will not react 
with the conductive solution (elec- 
trolyte). One such material is carbon 
Carbon rods (you'll need at least two) 
may be obtained by cutting open a 

FURTHER READING 

On Some Chemical Agencies of Electricity, 
Humphry Davy., W. Blumer, 1807 

Great Scientific Experiments, Rom Harre, 
Oxford University Press, 1983 

"The Chemical Philosophy of Humphry 
Davy," Robert Siegfried, Chymia, Volume 5, 
pp. 193 -201, 1959 

Chemistry Magic, Kenneth Swezey, 
McGraw -Hill, 1956 

"Humphry Davy," L.P. Williams, Scientific 
American, Volume 202, pp. 106 -116, June 
1960 



couple of ordinary 1.5 -volt dry cells. Do 
not use nickel- cadmium or lithium bat- 
teries; they do not contain carbon. 

Good quality carbon rods ore also 
available at many large building sup- 
ply stores in the form of carbon -arc 
welding rods. Such rods are often cov- 
ered with a thin layer of copper. The 
copper coating can usually be re- 
moved by slitting the material with a 
sharp knife and then, very gently, peel- 
ing it off. The carbon electrodes in the 
photographs are about a 1/4 inch in di- 
ameter and were cut to a length of 
about 3 inches each. 

Next, you'll need a peculiar piece of 
laboratory glassware sometimes called 
a U -tube. A clear glass U -tube will ac- 

Humphry Davy's large laboratory at the Royal Institution in London was one of the finest 
in all of western Europe. It was here that Davy performed his famous electrochemical 
experiments in the early years of the 19th century. This engraving appeared originally in 

William Thomas Brande's Manual of Chemistry (1819). 

The electrochemical decomposition of potassium iodide in water releases iodine at the 
positive electrode. The iodine dissolves in the potassium- iodide solution and sinks down to 
the bottom of the tube. 

commodate the carbon rods nicely 
and provide an unobstructed view of 
the electrochemical reactions. U -tubes 
come in a number of sizes. The exam- 
ples in the photographs are about 6 
inches long and hold about 11 fluid 
ounces (or about 50 ml). 

U -tubes are available from many lab- 
oratory supply houses. If you can not 
locate one locally, they can be bought 
through the mail from Hagenow Labo- 
ratories, a science supply company in 

Wisconsin. The catalog number is 42 
and the 6 -inch length must be spec- 
ified. See the Parts and Materials List for 
more information. 

When you get your U- tubes, order 
several, if possible. U -tubes are difficult 
to clean and notoriously easy to break. 

Finally, we must deal with the prob- 
lem of holding the entire elec- 
trochemical system in a stable vertical 
position. That can be done by attach- 
ing the U -tube to a ring stand with a 
burette clamp and suspending the 
carbon electrodes over the U -tube 
from a non -conductive wooden dowel 
rod. The carbons are fastened to the 
wooden rod with a couple of two -way 
laboratory rod clamps. The power ca- 
bles are then connected directly to the 
rod clamps. The wooden rod is at- 
tached to the ring stand with another 
two -way clamp. 

That arrangement facilitates wiring 
and makes it easy to remove the elec- 
trodes for cleaning. If you do not wish to 
reproduce the electrode support struc- 
ture that appears in the photographs, a 
similar mechanism can be made with a 
couple of large alligator clips. You can 
even use modified clothespins. 

Complete the set -up by attaching 
the carbon rods to a variable 6-12 -volt 
DC power supply with two long pieces 
of hook -up wire. And remember, polar- 
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All simple electrolytic systems operate in 
the same way. A direct current of 
electricity is applied to a conductive 
solution. The conductive solution is 
usually called an electrolyte. All 
conductive solutions contain ions. The 
ions that carry a negative charge (anions) 
are attracted to the positive electrode 
(anode); the ions that carry a positive 
charge (cations) are attracted to the 
negative electrode (cathode). 

Ordinary table salt (sodium chloride) 
dissolved in a cup of dilute red cabbage 
juice makes a conductive solution that will 
actually change color when subjected to 
the influence of a direct current of 
electricity. The solution around the 
negative electrode will turn green. The 
solution around the positive electrode will 
become a pinkish -red. 

ity is important, so check to make sure 
you know which electrode is which be- 
fore you start experimenting. 

Chameleon Colors. One of the sim- 
plest, as well as one of the prettiest, 
electrochemical experiments you can 
perform involves the use of little more 
than tap water, table salt, and a bag of 
red cabbage. It's an experiment you'll 
want to perform again and again for 
your family and friends. Here's what to 
do: 

Obtain some fresh red cabbage at 
the local supermarket. If possible, get 
the pre -shredded kind; it's a lot easier to 
work with. Place one large handful of 
cabbage in a heat -resistant container 
and add 7 or 8 ounces of plain water. 
Now, boil the mixture until the liquid be- 
comes a deep purplish -red. Allow the 
vessel with its contents to cool. Pour the 
red cabbage extract (the liquid) into a 
labeled bottle and save it. You've 
made enough extract for several dem- 
onstrations. 

When you're ready for the experi- 
ment, mix about 1 ounce of cabbage 
extract with about 1 ounce of clear 
water. Then add about /2 teaspoon of 
sodium chloride (ordinary table salt) 
and agitate the mixture to dissolve as 
much of the solid as possible. The liquid 
should now be a semi -transparent 
grayish -blue or bluish -purple. 

Now, set up one of your U -tubes and 
fill it with the red- cabbage /sodium- 
chloride solution. Then, insert the two 
carbon electrodes. For a good visual 
effect, illuminate the tube from the rear 
with small desk lamp. 

Finally, plug in your power supply and 
turn up the voltage until the electrodes 
begin to bubble. Keep your eyes on the 
tube. Almost immediately, the mixture 
around the negative electrode turns 
green, while the solution around the 
positive electrode becomes an irides- 
cent pink. In a few minutes, the entire 
tube will become occupied by the Iwo 
electrochemical colors. 

What you see inside the tube occurs 
because the sodium chloride is chemi- 
cally decomposed by the electric cur- 
rent. When the salt goes into solution, 
the crystal structure of the material is 

destroyed, and the sodium and chlo- 
ride ions assume an independent exis- 
tence. The chloride ions, which carry a 
negative charge, are attracted to the 
positive electrode (the anode). The so- 
dium ions, which carry a positive 
charge, are attracted to the negative 

When a direct current is passed through 
an aqueous solution of copper sulfate, 
pure copper will appear on the negative 
electrode (the one on the right). Sodium 
bisulfate has been added to the solution to 
improve its conductivity. 

Early in the 19th century, Freiherr 
Theodor Von Grotthus became interested 
in the delicate plant -like deposits that 
formed on wires connected to a battery 
and placed in an aqueous solution of 
certain metallic salts. He noticed a 
resemblance between such deposits and 
the crystalline growths known within the 
European alchemical tradition as arbors 
(trees). Here, a tiny tree of tin forms on 
the negative electrode in a conductive 
mixture of water, tin chloride, and 
hydrochloric acid. 

electrode (the cathode). At that point, 
the sodium ions lose their electric 
charge and become sodium atoms. 
The sodium unites with the water in the 
tube to form a strongly alkaline sub- 
stance, sodium hydroxide. 

The red cabbage contains a natural 
indicator material called anthocyanin. 
The anthocyanin turns green in the 
presence of alkalis, and that accounts 
for the color of the solution around the 
cathode. At the anode, where chlorine 
gas develops, acidic substances (like 
hypochlorous acid) are formed, which 
turn the indicator red. 

Note: Sodium hydroxide Is a very 
corrosive chemical and chlorine is a 
highly poisonous gas, so perform the 
experiment in a well -ventilated room, 
and, when you're done, dispose of the 
solution properly. To finish up your ex- 
periment, dismantle your apparatus, 
clean the U -tube thoroughly with a test - 
tube brush, and wash the carbon elec- 
trodes. 

Iodine Streamers. Similar elec- 
trochemical principles allow you to 
create long, flowing, sinuous streamers 
of iodine. Here's the experiment: Dis- 

solve 2 or 3 teaspoons of potassium 
iodide in 1 -1/2 ounce of water. Pour the 
solution into your U -tube and insert the 
electrodes. 

(Continued on page 89) 



Quite often when you're working 
on one project, you have to 
start working on a second proj- 

ect to help speed the completion of 
the first one. That's exactly the scenario 
that lead to the creation of the 
ProtoMax prototyping station de- 
scribed in this article. While assembling 
and testing a bunch of power -supply 
filter boards, it seemed that a custom 
test fixture was needed to speed up the 
test procedures. 

However, on second thought, it 
seemed more worthwhile to build a 
"generic" test fixture. It could contain 
everything needed to test the filters, in 

addition to many other components 
that could come in handy. 

You've all seen the usual kind of pro - 
totyping board, containing a power 
supply and maybe some switches, but 
very little else. And even though an 
ordinary protoboard (for short) is help- 
ful when testing a new circuit design, 
you always end up having to solder 
leads to a potentiometer, a switch, a 
jack, etc. And when you get down to it, 
you can never find the jumper leads 
that you had cut, stripped, and tinned 
the last time you used your bread- 
board. Well, no matter what devices 
you commonly use, you can perma- 
nently install them on the ProtoMax and 
have them always available. 

With that in mind, let's take a closer 
look at the ProtoMax, and explore the 
ways that such a device can help save 
you a lot of time and aggravation. By 

the way, all of the components to be 
discussed have wire braids already at- 
tached to them, so they can simply be 
plugged into the prototyping board 
whenever needed. 

An Overview of Features. Believe it 
or not, the most electrically "active" 
part of the ProtoMax is the AC -power 
section. It's located in the upper -left 
corner of the unit. It consists of an AC 
power cord, a circuit breaker, a toggle 
switch, and an AC socket, all con- 
nected in series (see Fig. 1). That section 
is used to provide safe, switchable cur- 
rent for either a test instrument or a AC 
adapter used to power a prototyped 
circuit. By the way, buying a universal AC 
adapter (like a wall- transformer type) 
will keep you from having to build a 
power supply for each circuit that you 
just want to try out. 

An interesting section of the unit is the 
variable attenuator (located in the up- 
per- middle section of the ProtoMax 
chassis). For what it does, it's very easy to 

B wild 
the 

ProtoMax 
Design 
Station BY JOHN YACONO 

AND 
MARC SPIWAK 

Designing electronics circuits is much easier with 

this breadboarding system. It puts everything you 
need at your finger tips. 

build. Its purpose is to allow the user to 
tap current off of a resistor network (see 
Fig. 2). The switch allows you to select 
one of several voltage dividers in the 
network. If the input and common 
leads were connected to a power sup- 
ply (or some other signal source) the 
power available to the output lead is 

halved each time you switch to a lower 
position in the network. 

If you decide to build one for yourself, 
keep in mind that the values of resis- 

tance you use and the number of 
switch positions is up to you. In fact, the 
resistor labeled Rmi,, can be omitted if 

you don't want a minimum value of re- 
sistance between the input and the 
output. Its usefulness depends on the 
limits of your imagination. I've used it to 
tap a desired voltage from power sup- 
plies while providing them with a con- 
tinuous load (which is mandatory for 
transformerless supplies), and to at- 
tenuate signals to determine certain 
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circuit characteristics; output imped- 
ance, for example. 

Off to the left of the protoboard is a 
curious device built around an IC sock- 
et. It can fill a variety of needs. It is a 
piece of printed- circuit board with 
traces that run between the socket and 
the terminals that surround it. The termi- 
nals can be used to grab onto wire or 
the tip of a test probe. (You know how 
difficult it is to hold a test probe on an IC 

pin while also doing other things!) Its 

also very easy to put an alligator clip on 
the terminals. Another neat benefit that 
may not be apparent is that the entire 
assembly can be detached from the 
main unit with the removal of two 
screws. That way the IC board can be 
used all by itself if it's more convenient 
that way. 

One of the niftiest uses for the IC 

board is to test DIP headers in projects 
that require multiple copies of the 
same header. For those unfamiliar with 
DIP headers, they're just terminals ar- 
ranged exactly like the pins on an IC. 

You can solder components to the ter- 
minals and plug them into an IC socket 
as a complete assembly. They're really 
great for designs that lend themselves 
to modular assembly. For example, if 
you have a series of display boards on a 
project, all requiring the same signal - 
conditioning circuit, noise fitter, or pull - 
up resistors. If one of the displays fails, 
you simply have to swap DIP headers 
between display circuits to find the 
culprit. 

When making -up a batch of head- 
ers, the builder need only hook the 
small board up to either the prototyped 
circuit on the protoboard or the actual 
circuit and test header after header. 

It also provides you with a means of 
transferring support components from 
the protoboard to a header. Assuming 
your prototype is already working, you 
would start by plugging an empty 
header into the little board. Remove a 
component from the protoboard and 
replace its leads with wires on the 
board. Install the component into the 
header, and attach the leads you put in 

the protoboard to the appropriate ter- 
minals on the little board. Do that for 
each component to be moved to the 
header, test the system and you're 
done. Now all you have to do is make 
copies of that header. Not only have 
you prototyped a header, but you've 
made a test fixture for them as well! 

One use for the socket (and perhaps 
an obvious one) is to permit you to try 
different pin -compatible IC's in the 
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Fig. I. The AC -power section consists of 
an AC power cord, a circuit breaker, a 
toggle switch, and an AC socket all 
connected in series. 

PARTS LIST FOR THE 
PROTOMAX 

RA, RB-See text 
PLI -3- terminal molded AC power plug 

with line cord 
CBI -Circuit breaker 
St -SPST switch 
S2 -Rotary switch 
S01-3-terminal 117 -volt AC outlet 
Perfboard materials; enclosure; IC 

socket; assorted potentiometers, 
switches, connectors; wire; hardware; 
etc. 

Note: The following items are available 
post paid from John Yacono, P.O. Box 
4042, Farmingdale, NY 11735. An 
assortment of three control 
potentiometers (10k, 250k, and 2- 
megohm) for $5.00; fifty 4 -inch nylon 
wire ties for $2.00; both of the above 
and 20 feet of industrial -grade Teflon - 
coated twisted pair for $9.00. Send a 
SASE for a list of other available parts 
(list is included with all orders). All 
payments in U.S. funds only; NY 
residents add applicable sales tax. 

INPUT 

S2* 

*SEE TEXT 
COMMON OUTPUT 

Fig. 2. A switchable attenuator is easy to 
build. The switch allows you to select one 
of several voltage dividers in the network. 

R*MIN 

same application. I was designing a 
circuit one time, only to find out (after 
burying an LM239 quad comparator 
under tons of wire) that a different IC 

(an LM339) was needed to provide 
enough source current. (My eloquence 
for profanity was elevated beyond all 
human stature that day.) 

lidding aside, it can also be used as 
a mini break -out box for computer -in- 

terface projects. The incoming signals 
can first be sent to one side of the 
board (going to the pins on one side of 
the IC socket). They will leave the little 
board and go to the protoboard from 
the other side. Bus wire can be used to 
connect and cross -connect pins on 
one side of the IC socket to the pins on 
the other side, allowing you to change 
connections (and thus hardware pro- 
tocol) without touching the circuit on 
the protoboard. That provides you with 
the ability to organize your work clearly 
and keeps things from looking like a 
rat's nest. As a variation on the same 
idea, you can put a DIP switch in the 
socket and switch between different 
protocols. 

Just below the header -prototyping 
area are a barrier strip and eight RCA 
phone jacks. The barrier strip allows you 
to connect external circuits that have 
either lugged or bare, stranded ends to 
circuits on the protoboard. The RCA 
jacks perform the same function for ex- 
ternal devices sporting RCA plugs. 

Eight jacks might seem excessive, but 
what if you need to set up some kind of 
audio /video A/B switch? If the circuit 
must condition one signal based upon 
another (handling the audio and video 
separately), you'll need two audio in- 
puts and two composite -video inputs 
(for NB operation), two modulating -sig- 
nal inputs (one audio and the other 
video), and two outputs (again audio 
and video). There go the eight jacks! 
Now imagine even a simple surround - 
sound project and all its possibilities. 

All the knobs and switches on the 
right side of ProtoMax allow the user to 
control all the various parameters in 
your prototyped circuit. The potentiom- 
eters include many of the standard val- 
ues in use by most hobbyists: 10k, 50k, 
250k, 500k, 1- megohm, and 2- 
megohm, They, like the RCA jacks, can 
be connected to a prototype circuit 
using the leads already soldered to 
them. 

Various types of switches are used on 
the ProtoMax. However, there are no 
single -pole single -throw toggle switch- 
es -that would be a waste of the unit's 
surface area. Why install an SPSTwhen a 
DPDT can do the same job...and then 
some? Among the switches are two 
center -off DPDT's (again because they 
are more versatile than normal DPDT's), 

one locking DPDT (for sensitive circuits 
you don't want to switch accidentally), 
and three momentary- contact switch- 
es of various configurations. 

The last area of interest (besides the 



breadboard itself, which is self explana- 
tory) lies between the attenuator and 
the prototyping board. Located there is 

a row of inputs and outputs: one BNC 
connector, and a series of pin jacks. 
They can be used to provide power 
and allow the user to connect an os- 
cilloscope or other instrumentation (sig- 
nal generators, DMM's, etc.) to he 
prototype via the pre -tinned twisted 
pairs. 

But enough about the features of our 
ProtoMax, let's talk about what features 
you should put in yours. 

Build What You Need. To begin wth, 
you must first determine what immedi- 
ate needs you have. That's because, 
even though it's a good idea to have a 
ProtoMax, you probably won't build 
one project until you have a definite 
need for one. You may need anything: 
a speaker, a switch, whatever. Then try 
to remember what components might 
have come in handy in the past, had 
you had them around with leads at- 
tached. Last, consider the things that 
are likely to be needed, such as com- 
mon jacks, connectors, power supplies, 
perhaps a voltmeter, and, of course, 
the breadboards. Then all you need is a 
cabinet that is suitably sized. 

Keep in mind that the ProtoMax 
doesn't have to win any beauty con- 
tests. You can mount everything on a 
wooden board if you have to, just as 
long as any hazardous voltages are 
safely concealed. All that matters is that 
you effectively transform your "junkbox" 
parts into something that is very useful, 
and at your fingertips when you need it. 

Construction. Since the ProtoMax is 

pretty much a "generic" test fixture, let's 
talk about building it from a generic 
point of view. We'll tell you how to build 
any kind of fixture from the ground up, 
and include examples of how the Pro - 
toMax itself was assembled. 

To start off, gather up everything that 
you think you would like to include in 
your unit. Then decide which things will 
be wired directly together, if any; you 
may want to have everything indepen- 
dently available. For example, you 
could hook up a power supply directly 
to a terminal strip, or just have leads 
coming from the supply ready to be 
hooked up to whatever you like, when- 
ever you like. If a number of the devices 
in your unit are to be interconnected, it's 

a good idea to draw a schematic. 
Now you must choose some sort of 

cabinet for the unit. Our ProtoMax was 
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ProtoMax contains a step- variable attenuator, consisting of S2 (a multi -position rotary 
switch) and several series connected fired resistors; there's also a bank of RCA phono 
jacks, a breadboard, several potentiometers and assorted switches, and an IC socket. 

installed inside a large aluminum proj- 
ect box. Holes for the various attach- 
ments were made in different ways. 
Round holes were simply drilled out, 
while square holes were cut out with a 
nibbling tool and filed to a perfect fit. 

Other types of cabinets are just fine; 
plastic, wood, etc. You can even mount 
everything on a piece of wood, al- 
though it's hard to mount panel -mount 
items on a board -but if you can find a 
way to mount everything, do it. 

The next thing to do is plan how you 
are going to position everything on the 
front panel. While laying out your unit, it's 

best if you make a template for the front 
panel out of a piece of paper, with the 
components evenly spaced. If you use 
a ruler to do the job right, the final result 
will be neat in its appearance. 

Like our ProtoMax, you should group 
similar items together. For example, all 
of the switches should be grouped to- 
gether, output jacks together, etc. An- 
other thing to keep in mind when 
positioning some items is whether 
you're right handed or left handed. 
Controls are easier, and safer to use 
when you don't have to reach across 
the board to get to them. Also, try to 
keep controls that are easily knocked 
out of whack (like potentiometers) fur- 
ther away from you than more stable 
ones. For the same reason, place tog- 
gle switches closer to the protoboard 
than pushbuttons. 

If you must attach leads to, say, a 
potentiometer, and they must come 
through the panel to the front, prepare 

a spot for an oversized hole to accept a 
rubber grommet. A grommet will pre- 
vent the rough edge of the cabinet's 
material from harming the wire's insula- 
tion. Note you can reduce the number 
of grommet holes you must drill if you 
use some kind of color scheme in your 
wiring. Also, don't forget to mark holes 
for mounting hardware as required. 

After you have your template just 
how ycu want it, either transfer the 
markings to the front panel or tape the 
paper to the panel and drill right 
through it. (By the way, if the cabinet you 
use is metal, center -punching is recom- 
mended. Misaligned controls and con- 
nectors are easy to spot and, if you like 
symmetry, can make you wince each 
time you use the unit.) 

After all of the holes are drilled, test fit 
all of the components before con- 
tinuing. If all is well, now is the time to 
paint the cabinet if you are going to do 
so. It's not necessary, but it does add a 
nice touch to the project without 
adding too much extra work. 

The ProtoMax was painted with a flat - 
black spray paint that dries with a peb- 
ble-gran texture. You can simulate that 
kind of test -equipment finish with any 
flat black spray paint, although it takes 
more time and paint. Start by applying 
a very light (barely complete) coat of 
spray paint to all surfaces from a dis- 
tance of at least two feet. Use broad 
sweeping stokes, first left and right, and 
then up and down to fill in any unevenly 
covered areas. For this kind of finish 

(Continued on page 81) 
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Nof all the gambling in Las Vegas 
this past winter was taking place 
in the casinos. From January 9 

to 13, at the Winter Consumer Elec- 
tronics Show (WCES), more than 1550 

exhibitors were taking chances on new 
products and technologies. Because 
the show was held under the dual 
specters of war and recession, some 
manufacturers were espousing "hold - 
tight" no -risk policies. But many more 
were taking risks. 

It seemed only fitting that the first 

show of the new decade (that's right; 
technically speaking, since our modern 
calander begins with the year 1, the 
new decade began this year and not in 

1990. ) should herald the arrival of some 
truly innovative products and promising 
technologies, while offering a close -up 
look at the trend -setting items that are 
likely to represent this decade's con- 
sumer- electronics fads and "must - 
haves." The buzzwords at WCES 91 in- 

cluded "home theater," "karaoke," 
"fuzzy logic," and "digital compression." 
Interactive technology was displayed 
in games and in full audio /video sys- 

tems. Home -office products made a 
strong showing, and several PC's made 
their CES debuts in January. Satellite TV 

is counting on new technology to put it 
back into orbit, after years stuck mired 
in a stagnant market. The once -scarce 
DAT players were in evidence -and 
were being challenged by yet another 
digital audio -tape format. 

Whetting our Appetites. At every 
Consumer Electronics Show, we're 
treated to previews of products that 
haven't quite hit the market yet. Per 

haps it's that old psychological trick of 
wanting what we can't have, but those 
unobtainable items usually seem to be 
among the best. That certainly was the 
case at WCES 91. 

A true highlight of the show was 
Sharp's demonstration of high- defini- 
tion television; it was without question 
the most impressive HDTV demonstra- 
tion we've ever seen. Presented on their 
LCD -projection, 110 -inch- screen sys- 

tem, the picture quality was breath- 
takingly flawless. With 3.6 million pixels, 
1125 scan lines, and a 9:16 aspect ratio, 
it rivaled movie -theater quality. The 
HDTV system put to shame the images 
from the standard projection systems - 
which were actually very good in their 
own right -being demonstrated next 
to it. But don't bother running to your 
local high -end video shop just yet; the 
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HDTV projection -TV system is available 
only in Japan (where there's only about 
one hour a day of HDTV broadcasting), 
and currently costs the equivalent of 
about $35,000. 

Also in the Sharp booth -and also 
available only in Japan right now -was 
a 'fuzzy logic" microwave that promises 
to bring that appliance from the pop- 
ping- corn /reheating -leftovers realm to 
gourmet cooking. Fuzzy logic, a form of 
artificial intelligence, allows electronic 
devices to go beyond yes /no choices 
and to consider "maybe" as a possible 
answer. In the world of microwave 
cooking, that means being able to de- 
termine, based on information input by 
the user and the data from five sensors, 

how long and at what power level to 
cook various foods. A real bonus in the 
RE -F1 is a built -in, blender -like attach- 
ment that stirs, beats, or mashes foods 
as they cook -allowing the gourmet to 
make a hollandaise sauce (which re- 

quires constant stirring over low heat), 
and the rest of us to make pudding or 
mashed potatoes, effortlessly. Infrared 
sensors can gauge the texture of the 

food and determine how much stirring 
needs to be done, and when every- 
thing's just right. The RE-Fl does convec- 
tion cooking, grilling, and broiling os 
well. And it even does popcorn. 

Sanyo was showing a car -stereo sys- 

tem with a twist- voice -activated con- 
trol. Combining safety and cor- 
venience, the EX -S2 system lets the 
driver use pre -programmed vocal 
commands to select a radio station, or 
tape or CD recording without pushing a 
button or taking his eyes off the road. It 

recognizes a total of 20 words or 
phrases, but it must be "taught" by the 
person who is going to use it, and it will 
respond only to that person. If another 
person drives the car occasionally, he 
or she could opt to use the manual 
controls or to spend about a minute 
reprogramming the system (a very sim- 
ple process). The system will carry a 
price tag of about $750 when it 
reaches these shores from Japan. 

Although electronic car navigation 
isn't a new concept, and systems have 
been demonstrated before, this years 
news is that Blaupunkt's TravelPilot is fi- 



Decade in 
Electronics 

Holly available, albeit only in select U.S. 

consumer markets (primarily in major 
metropolitan areas up and down the 
Iwo coasts). TravelPilot is a CD-ROM - 
based car -navigation unit that uses a 
dead -reckoning /map- matching sys- 
tem developed by ETAK. It consists of a 
trunk- mountable CD -ROM drive, a 5- 
inch CRT screen surrounded by the 
control panel, a compass, wheel sen- 
sors that measure the relative rotation 
of the right and left wheels, and a disc 
containing maps of the driver's home 
region and of the national highways. By 

comparing the data from the compass 
and sensors with the digital maps, Trav- 
elPilot can logically determine where 
on the map the car must be. For a mere 
$3400, drivers can peruse a general 
map of main roads and highways or 
zoom in for a detailed look at specific 
streets. 

Satellite TV Returns? The satellite -1V 
industry is making a concerted effort to 
do what videogames have done; that 
is, make a remarkable comeback. Al- 
though satellite TV is steady for now, 

those boom years of the mid 1980's 
haven't been forgotten. Small -dish sys- 
tems may be the key to the re -emer- 
gence of satellite 1V SkyPix, the first fully 
operational digital DBS (direct- broad- 
cast satellite) system, demonstrated 
their technology. It's scheduled to roll 
out to consumers this summer, and 
promises to let viewers choose be- 
tween 40 to 50 major Hollywood 
movies at any time -a virtual on -de- 
mand programming schedule. 

Digital signal compression is what 
makes SkyPix interesting, and what al- 
lows 80 channels of programming to 
be squeezed on 10 satellite transpon- 
ders. The audio quality will rival that of 
compact discs, and the video quality 
will rival that of video discs. It won't 
come cheap, however. The SkyPix re- 
ceiver /decoder will have a suggested 
retail price of about $ 700. There will be 
some free channels on the system, but 
the good stuff, of course, will have to be 
bought. Both monthly packages and 
automatically billed pay -per -view pro- 
gramming will also be available. 

The dish will be small -two or three 

The new technologies and 
products introduced this 
year will likely shape the 
face of consumer 
electronics for the rest of 
this century. 
feet in diameter depending on where 
you live. And although SkyPix will use 
medium- powered Ku -band satellites, it 
shouldn't suffer from weather -related 
problems like current Ku -band services 
because it uses digital signals. Whether 
it will be competitive enough to break 
cable television's monopoly is another 
story in itself. 

Time Compression? If squeezing 10 

TV channels into a single satellite tran- 
sponder doesn't impress you, how 
about squeezing a full -length movie 
into a few seconds? That's just what Ex- 

plore lechnology, Inc. is doing with their 
patented "Instant Video" technology. 
The technology will work with various 
delivery systems -satellite, cable, fiber - 
optics, and telephone lines -but the 
speed of transmission will decrease 
with the lower- bandwidth delivery me- 
dia. 

We doubt if you'll be seeing Instant 
Video anytime soon. Explore Tech- 
nology was showing off their tech- 
nology to anyone who might be willing 
to put it to work. We hope some enter- 
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The guy in the next car might think you're 
talking to yourself when you're actually 
giving verbal commands to Sanyo's EX -S2 
voice -activated car -stereo system. 

Do you have no sense of direction? Your 
car can get you where you want to go if 
it's equipped with Blaupunkt's TravelPilot 
navigation system. 

prising businessmen take them up on 
their offer. Imagine having an Instant 
Video receiver that could receive a 
movie of your choice in seconds. No 
more trips to the video store in the rain, 
no out -of -stock movies, late charges, or 
poor selections. If telephone compa- 
nies get the okay to distribute video ser- 
vices, they would seem to be able to 
benefit immensely from the tech- 
nology. They're not the only ones, how- 
ever. Any business that rents satellite - 
transponder time could cut costs dra- 
matically. 

Agoraphobic Heaven. Even without 
Instant Video, ifs getting so that there's 
rarely a need to leave the house -at 
least not for work or entertainment. 
Home -office products are a fast -grow- 
ing category. Polls have shown that 
35% of all American households have 
some sort of home office, and 18% of 
those households have income- gener- 
ating offices. Income -producing of- 
fices increased from 1989 to 1990 by 
23 %. Perhaps those figures influenced 
IBM's decision to exhibit at CES for the 
first time, highlighting their PS /1 home 
computer. IBM was only one of 30 com- 

ponies displaying computers aimed at 
the home market. 

Home -office workers are also spend- 
ing money on printers, telephone -an- 
swering devices, fax machines, two -line 
telephones, copiers, and electronic 
typewriters -and plenty of manufac- 
turers are ready to meet their needs. 
Fax is a particularly hot market, with 
experts predicting minimum 20% unit 
growth this year. Upscale models in- 

clude Toshiba's 4700, with automatic 
switching between the fax and the 
user's TAD, an automatic paper cutter, 
256K memory for broadcasting or stor- 

ing messages (so that you can retrieve 
them remotely), and a suggested retail 
price of $1399; Canon's FaxPhone 23 
series with special "de- curling" feature 
and FaxPhone 80 plain -paper fax, 
$1395 and under $2000, respectively; 
and Sharp's DA -7000, which combines 
ease -of -use with advanced answering - 
machine and fax features, including re- 

mote retrieval, and which will cost 
$1995. 

What if you spent your fax allowance 
a couple of years ago on a model lack- 
ing all those fancy features? Code -A- 

Phone's 7700 Personal Fax Answering 
Machine is an add -on device that can 
store, retrieve, and forward fax mes- 
sages, even remotely. Its suggested re- 

tail price is a relatively inexpensive 
$499. Command Communications' 
ASAP TF 333 is a line- sharing switch that 
automatically routes calls to fax, phone, 
TAD, voice -mail card, or modem. 

What if your home office is a closet - 
sized niche with no space for all those 

The small dish is only part of the appeal 
of SkyPix Direct Broadcast Satellite 
system. Eighty channels should offer 
something for everyone. 

Time flies with Explore Technologies' 
Instant Video, which can compress a full - 
length movie into 15 seconds. 

There's no need to restrict your singing to 
the shower if you have a Karaoke player 
like Pioneer's CLK- V9000. 

gadgets? Canon's Navigator HD40 
combines the functions of a phone, a 
facsimile machine with thermal printer, 
and a phone- answering device with a 
personal computer that comes com- 
plete with software targeted to the 
home or mobile office, a Bubble Jet 
printer, and a mouse -all for a sug- 
gested retail price of $2495. 

Technology Concepts, Inc. has come 
up with a way to cash in on the popu- 
larity of laser printers and everybody's 
distaste for that horrible thermal fax pa- 
per. Their Omnilink/Laser converts any 
HP- or Canon -compatible laser printer 
into a plain -paper Group III laser fac- 
simile. You can send computerized 
faxes with it, and even use it as a 2400 - 
baud modern. 

All work and no play is frowned upon 
(but not by our bosses!) -so when you 
finally manage to get out of your home 
office, it helps to have a home theater 
waiting in the den. To get the full theater 
effect, the ideal system should have a 
large- screen IV, an AA/ receiver, sur- 

round sound, plenty of speakers, a 
laserdisc or combi -player, and a VCR. If 

the thought of coordinating all those 
components sounds to you like more 



Multimedia mania -Commodore's CDTV 
is the first interactive audio /video product 
to actually hit the shelves. 

work than the play warrants, you're cer- 
tainly not alone. CEDIA, the Custom 
Electronic Design & Installation Associa- 
tion, says that custom installation is 

probably the fastest -growing segment 
of the consumer -electronics market, 
with an estimated $350 million spent on 
custom -installed audio /video systems 
in 1990. At the Show, International 
Jensen, in conjunction with Square D 

Company, was demonstrating the ELAN 

Advanced Home Network, which is 

custom wiring for new construction with 
a unique selling point: Its cost can be 
tacked onto the mortgage, for low -in- 
terest, tax -deductible financing. 

The home -theater experience can 
be achieved without remodeling or 
calling in the pros with systems like 
Hitachi's UTS -461, which includes a 46- 
inch Ultravision projection 1V a Dolby 
surround -sound four -channel audio/ 
video amplifier, an MTS Hi -Fi VCR, a 
laserdisc /CD player, a pair of two -way 
tower speakers, Iwo rear speakers, and 
a cabinet -all for a suggested retail 
price of $5,999.95. What if you're happy 
with all the various components you al- 
ready have, but are unsure how to get 
them to work together for the theater 
experience? If those components are 
Sony's, you can use that company's DST 

(Digital Signal Transfer) system. DST links 
all the components of an existing sys- 

tem and gives you access to them and 
their signals from anywhere in a house. 

Back Talk. For those who prefer to 
take a more active approach to their 
home entertainment, several ways to 
"talk back" to your home electronics 
were displayed at WOES. By far the most 
popular was the karaoke machine. Ka- 
raoke ("empty orchestra" in Japanese) 
removes the vocals from popular re- 
cordings and allows you to take over as 
lead singer. You don't have to know the 
words and you don't even have to sing 
very well. Video accompaniment in- 

eludes all song lyrics, and some ma- 
chines let you change the key in which 
the song is sung, and even to correct for 
off -key vocals. Karaoke "bars" have 
been popular night spots in Japan for 
some time now, and are obviously 
catching on in the States -the week 
that this is being written, karaoke play- 
ers were used during prime time on the 
popular sitcoms Cheers and The Simp- 
sons. At the Consumer Electronics Show, 
attendees were urged to take the 
stage and "follow the bouncing ball" at 
dozens of exhibits. Pioneer's Laser Ka- 

hooked up to the user's existing televi- 
sion and audio equipment, CD -I pro- 
vides audio, visual, graphic, text, and 
interactive capabilities. The system has 
the capacity for more than 19 hours of 
audio and 7000 photographic -quality 
images, as well as full- motion video (but 
not all at the same time). CD -I players, 
which also are compatible with stan- 
dard audio CD's, are targeted for mar- 
ket introduction this summer. 

Attracting larger crowds at the show 
was CDTV, Commodore International's 
interactive CD -ROM system, based on 

Our pick for the high- impact introduction at WCES is the Digital Compact Cassette. 
Judging by the crowd, we weren't the only ones impressed with DCC technology. 

raoke CLK -V900, a self- contained unit 
with a CD /laserdisc combi -player, a 
two -way speaker system, a stereo am- 
plifier, a cassette deck for recording 
your performance, Iwo microphone in- 
puts, and a microphone holder, repre- 
sents the high end of the field at a 
suggested price of $1600. Pioneer has 
available more than 450 MTV -like, 8- 
inch laser karaoke discs that sell for 
about $20 apiece. Nikkodo USA 
showed a line of karaoke add -on prod- 
ucts, priced from $299 to $1000, that 
complement the consumer's existing 
components. Citizen's CBM America di- 
vision introduced the CD -8700, a high - 
quality CD player with some karaoke 
ability and a $399 price tag. 

Karaoke isn't the only way to get your 
Iwo cents in. Interactive video has been 
talked about for years, and a couple of 
actual products were demonstrated at 
WOES: Compact -Disc Interactive (CD -I) 
and Commodore Dynamic Total Vision 
(CD1V). 

CD -I was quietly previewed by Philips' 
American Interactive Media (AIM) and 
has the support of other industry giants 
including Sony and Matsushita. When 

Covering all the bases when you take the 
DAT plunge, Sharp's RX -Pl is equally at 
home in your car, your house, or on the 

Jogging path. 

the (but not requiring the use of an ex- 
ternal) Amiga computer. Two -thirds of 
Commodore's 4000 -square -foot main - 
hall exhibit was devoted to demonstrat- 
ing the CD1V player (which might ex- 
plain the crowds). The CDTV player 
connects to the user's 1V and stereo 
and can play standard CD's and 
CD +G's (compact disc plus graph - 
ics) -along with an impressive array of 
peripherals and software, including 
any MIDI -compatible equipment. An 
on- screen encyclopedia allows users 
to look up a topic and then see video or 

`c z 
m 

CD 

37 



38 

No more dead batteries at inopportune 
times with Memorex's personal stereo. Its 
"long -play case" packs its own spares. 

hear audio supplements, and to pin- 
point specific points for more detailed 
examinations. Other software included 
The Silver Palate Cookbook, interactive 
games, sports tutorials, and a world- 
wide country tour. Thirty titles will be in- 

troduced at the same time as the CDTV 

player, (scheduled for early February), 
with about 50 more to follow in the 
spring, at prices ranging from $39.95 to 
$199.95. The CDTV player has a $999 
price tag. 

Now that consumers have had a 
couple of decades to get accustomed 
to video add -ons in the form of VCR's 

and Nintendo -type games, and have 
fully accepted compact -disc tech- 
nology, industry experts believe they 
are ready to embrace interactive sys- 

tems. Although Commodore has beat- 
en CD -I to the retail stores, its market 
dominance isn't predetermined. With 
the backing of the Japanese consum- 
er- electronics industry, CD- I- although 
years behind schedule -is still a strong 
contender in the interactive -media for- 
mat war. 

Fighting the Format Wars. As if Dig- 

MANUFACTURERS ADDRESSES 

Blaupunkt 
2800 South 25th Ave, 
Broadview, IL 60135 

Canon U.S.A. Inc. 
One Canon Plaza 
Lake Success, NY 11042 -1113 

CBM America Corp. (Citizen) 
2020 Santa Monica Blvd. #410 
Santa Monica, CA 90404 

CEDIA 
10400 South Roberts Road 
Palos Hills, IL 60465 

Code -A -Phone Corp. 
P.O. Box 5656 
Portland, OR 97228 

Command Communications Inc. 
10800 East Bethany Dr. #300 
Aurora, CO 80014 

Commodore Business Machines Inc. 
1200 Wilson Drive 
West Chester, PA 19380 

Explore Technology Inc. 
7950 East Acoma Drive 
Suite 211 

Scottsdale, AZ 85260 

Get Organized 
328 Canham Road 
Scotts Valley, CA 95066 

Hitachi Home Electornics (America) Inc. 
401 West Artesia Blvd. 
Compton, CA 90220 

IBM Corp. 
11400 Burnett Road 
Austin, TX 78758 

International Jensen 
25 Tri -State International Office Ctr. 
Suite 400 
Lincolnshire, IL 60069 

Kenwood USA Corp. 
2201 East Dominguez 
P.O. Box 22745 
Long Beach, CA 90801 -5745 

Memtek Products 
P.O. Box 901021 
Fort Worth, TX 76101 

Nikkodo Co. Ltd. 
4600 N. Santa Anita Ave. 
El Monte, CA 91731 

Philips Consumer Electronics 
P.O. Box 555 
Jefferson City, TN 37760 

Pioneer Electronics (USA) Inc. 
2265 East 220th Street 
Long Beach, CA 90810 

Sanyo Fisher (USA) Corp. 
21350 Lassen Street 
Chatsworth, CA 91311 

Sharp Electronics Corp. 
Sharp Plaza 
Mahwah, NJ 07430 -2135 

Sony Corp. of America 
Sony Drive 
Park Ridge, NJ 07656 

Tandy Corporation 
1800 One Tandy Center 
Fort Worth, TX 76102 

Technics 
Division of Matsushita 
One Panasonic Way 
Secaucus, NJ 07094 

Technology Concepts Inc. 
1159 Triton Drive 
Foster City, CA 94404 

Toshiba America Consumer Products Inc. 
82 Totowa Road 
Wayne, NJ 07470 

Put an end to the tangled mess behind 
your entertainment center with Get 
Organized wire -management system. 

ital Audio Tape (DAT) technology didn't 
have its hands full with protracted (but 
finally retracted) opposition from the 
Recording Industry Association of 
America, Iwo competitive digital -audio 
technologies were unveiled at WCES: 

Digital Compact Cassettes (DCC) and 
recordable, or write -once, CD's. 

Tandy and Philips unveiled pro- 
totypes of Digital Compact Cassettes 
and a DCC player -a cassette player/ 
recorder that offers the sonic quality of 
DAT and CD players, with the added 
advantage of being playback -com- 
patible with existing cassette tapes 
(640 million of which were sold in Amer- 
ica last year). In other words, you'll be 
able to play back all of the cassettes 
you now own on a DCC player, as well 
as new digital compact cassettes. (The 

digital cassettes, however, aren't corn - 
patible with your existing equipment). 
With the support of recording compa- 
nies including Polygram and EMI, and 
existing Tandy facilities in the U.S. 

geared up to manufacture DCC tapes, 
the lack -of- listening -material dilemma 
is eliminated. 

The DCC tapes are similar in size to 
existing cassette tapes, but have a few 
important differences. First, they're 
"flat;" they don't get wider where the 
audio head enters the shell. (When the 
cassette format was invented by Philips 
in the early 1960's, the technology re- 
quired to make small audio heads 

(Continued on page 90) 
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If you like to listen to your scanner, 
but the constant hissing sound be- 
tween messages bothers you, then 

the Scanner Companion, described in 

this article may be just what you've 
been looking for. The Scanner Com- 
panion is basically an amplified exten- 
sion speaker with voice- deactivated 
muting. When no speech is present, the 
speaker is disconnected, thereby elim- 
inating the hiss normally heard be- 
tween messages. And for added 
convenience, there's also a volume 
control on the Scanner Companion to 
allow the scanner to be placed out of 
the way -maybe in another room - 
and still have control of its volume. 

The unit can be built into an existing 
communications extension speaker. All 

it requires to operate is a single supply 
of between 6 and 12 volts DC. Best of all, 
no modifications to the scanner are 
necessary. It simply plugs into the ear- 
phone jack on the scanner itself. 

How It Works. A schematic diagram 
of the Scanner Companion -which 
consists of two LM386 low -power audio 
amplifiers, an LM741 op -amp, a couple 
of transistors, and a few additional 
components -is shown in Fig. 1. 

When the incoming signal is applied 
to the circuit, it travels along two paths: 
one path leads to an audio muting cir- 
cuit (consisting of U1, U2, Q1, and a few 
other parts); the other path leads to the 
audio -amplifier section of the circuit. 
Lets look at the muting circuit first. 

In the muting circuit, the audio signal 
is fed through coupling capacitor C1 to 
U1, which is configured (in the non -in- 

The 
Scanner 
Companion 
This simple project can make using your 
scanner more enjoyable by eliminating 
the annoying hiss between messages. 

verting mode) for a voltage gain of 20. 

After amplification, the signal is applied 
to a voltage -doubler circuit, consisting 
of C2, C3, D1, and D2, which changes 
the audio signal into a DC control volt- 
age. That voltage is then used to turn on 
transistor Q1. 

When power is applied to the circuit, 
C4 charges toward the supply voltage 
via RI. Capacitor C4, along with resistor 
R1 and op -amp U3, form a retriggera- 
ble monostable multivibrator. A volt- 
age- divider network comprised of R2 

and R4 sets the reference at pin 3 (the 
non -inverting input) of U3 at half the 
supply voltage. When a positive volt- 
age is applied to the base of Q1, it turns 
on, allowing C4 to discharge. As C4 
discharges, pin 2 (U3's inverting input) is 

pulled to r.ear ground potential. When 
the voltage at pin 2 of U3 goes lower 
than that at pin 3, the output of U3 is 

forced high. 
Once discharged, C4 again slowly 

charges through R1. When the charge 
on C4 exceeds the voltage at pin 3 of 
U3, the op -amp's output again goes 
low (around 2 volts), resulting in a 
"squelch tail" of approximately two sec- 
onds. Most of that voltage is dropped 
across D3 and LEDI, allowing Q2 to fully 
turn off. 

When speech is detected, the volt- 
age produced at pin 6 of U3 is sufficient 
to overcome the 2 -volt drop across D3 
and LEDI. That causes Q2 to turn fully 
on, thereby feeding clear and un- 
distorted audio to the speaker. When 
activated, LEDI lights, showing that the 
unit is working. Once speech stops, 
there should be a two- second delay 

before LEDI extinguishes, and the 
speaker is again muted; that slight de- 
lay is provided to prevent choppy au- 
dio and is similar to the squelch delay 
used on scanners. 

The audio amplifier section of the cir- 
cuit consists of a second LM386 low - 
power audio amplifier (U2), Iwo capac- 
itors, and an audio -taper potentiome- 
ter (R3). Audio is fed through C5 and R3 

(the volume control) to the non- invert- 
ing input of U2, which provides a gain of 
20. After amplification, the signal is fed 
to the speaker. But, as you already know, 
no audio will be heard unless transistor 
Q2 is turned on, connecting the minus 
terminal of the speaker to ground. The 
effect of this is that the speaker is in- 
operative unless a signal is being re- 
ceived, thereby eliminating the hissing 
sound that is normally heard between 
messages. Capacitor C7 is included to 
filter the supply. 

Now that we know how the Scanner 
Companion works, it's time to build your 
own. Lets do that now. 

Assembly The is nothing particularly 
critical about the construction of the 
Scanner Companion; so use the con- 
struction technique that you are most 
comfortable with. The author's pro- 
totype unit was built on a small piece of 
perfboard, measuring 1- x 21- inches, 
with the interconnections between 
components handled through point - 
to -point wiring. 

Although the author did not socket 
the IC's in his prototype, it's a good idea 
for you to do so. Aside from making 
troubleshooting and repair a lot easier, 
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Fig. 1. The Scanner Companion consists of two LM386 low -power audio amplifiers, an 
LM741 op -amp, a couple of transistors, and a few additional components. 

the use of sockets makes assembly a bit 
easier because you need not worry 
about overheating the IC terminals, 
thereby destroying the relatively expen- 
sive IC's. 

You might also consider mounting 
the passive components and diodes in 

an IC socket, giving the circuit board a 
much neater appearance. In addition, 
that technique has the advantage of 
making replacement of those compo- 
nents a lot easier. 

Note from the schematic diagram 
that S1 is piggy- backed to the volume 
control, R3; however, a separate switch 
and potentiometer can be used in- 
stead. 

The author's unit was housed in a 4- x 
4- x 21/2-inch plastic, mini -CB, exten- 
lion- speaker enclosure, which is avail- 

able for $6.95 from an after- market 
automotive parts supplier, J.0 Whitney 
& Co. (1917 -19 Archer Ave., PO. Box 8410, 
Chicago, IL 60680; Tel. 312 -431 -6102). 

That speaker, and most other speakers 
of that type, have sufficient room inside 
for the additional circuitry, and the 
speaker in the case can be used as the 
project speaker. 

If you also choose to take that ap- 
proach, you'll only have to drill one hole 
in the enclosure for the volume control, 
R3. The circuit board and battery hold- 
er can be mounted to the inside walls 
of the enclosure with double -sided 
tape, eliminating the need to drill addi- 
tional holes for mounting, etc. 

Using the Unit. To use the Scanner 
Companion, turn the unit on and insert 

Here is an inside view of the author's prototype of the Scanner Companion. Note that even 
with the added circuitry and battery with holder, there is still plenty of room left within 
the speaker housing. 

PARTS LIST FOR THE 
SCANNER COMPANION 

SEMICONDUCTORS 
U I , U2 -LM386 low- voltage, audio 

amplifier, integrated circuit 
U3 -LM741 general- purpose op -amp, 

integrated circuit 
Q1, Q2- 2N3904 general- purpose NPN 

silicon switching transistor 
DI, D2 -1N60 small- signal germanium 

diode 
D3 -1N914 general- purpose silicon 

diode 
LEDI -Jumbo red light- emitting diode 

RESISTORS 
(All fixed resistors are' -watt, 5% units 

unless otherwise noted) 
RI-220,000-ohm 
R2, R4- 10,000 -ohm 
R3- 10,000 -ohm, audio -taper 

potentiometer with SPST switch 

CAPACITORS 
C1- 0.01 -p,F, ceramic -disc 
C2- 0.l -µF, ceramic -disc 
C3, C4- l0 -p.F, 16 -WVDC, electrolytic 
C5 4.7 -µF, I6 -WVDC, electrolytic 
C6, C7- 220 -1.1,F 16 -WVDC, 

electrolytic 

ADDITIONAL PARTS AND MATERIALS 
SPKRI -8 -ohm, 4 -inch speaker (see 

text) 
PLI -Phono plug to fit scanner earphone 

jack 
SI -Part of R3 (see text) 
Perfboard materials, enclosure (see text), 

9 -volt transistor -radio battery, battery 
holder and connector, LED bezel, 
speaker wire, hook -up wire, control 
knob, IC sockets, solder, hardware, 
etc. 

PLI into the earphone jack on the scan- 
ner to be used. Note that since C4 has 
discharged, LEDI will glow for the delay 
period when first turned on. With poten- 
tiometer R3 (the Scanner Companion's 
volume control) at the halfway point, 
turn on your scanner with the volume 
low, then squelch the scanner until 
noise is present. Then increase the set- 
ting of the volume control on the unit 
until LEDI glows and audio is heard 
through the Scanner Companion's 
speaker. 

Adjust the squelch control on the 
scanner for silence. LEDI should glow 
for approximately two seconds and 
then extinguish, muting the sound from 
the speaker. If the LED doesn't ex- 
tinguish, lower the volume on the scan- 
ner and try again. That's all there is to it! 
Set the volume of the Scanner Corn - 
panion to a comfortable level and 
then relax and enjoy. 
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It Walks, It Talks 
... It Wins 
CHESSTER PHANTOM MODEL 6100. 
Manufactured by: Fidelity Electronics 
International, 13900 N.W. 58th Court, 
Miami, FL 33014. Price: $599. 

"I'm sorry, Frank, I think you mid 
it," says HAL, the deviously derarg d 

computer in 2001: A Space Odyssey, to his 
astronaut chess opponent, before going on 
to explain the few moves remaining before 
checkmate. When Frank wisely concedes, 
HAL politely replies, "Thank you for a 
very enjoyable game." When the movie 
premiered back in the 1960's, The idea that 
a computer could play such a "human" 
game was an intriguing concept, and con- 
versing with your electronic opponent was 
difficult to imagine outside of science -fic- 
tion tales. In the '90's, however, we can 
play anything from checkers to "Indiana 
Jones & the Last Crusade" on our comput- 
ers, usually accompanied by loud, but 
mindless, soundtracks, and hand -held 
computerized versions of old standards 
like backgammon and chess are widely 
available. But none of those games had 
sufficient personality to bring HAL to 
mind -until we met Chesster, the walk- 
ing, talking chess set, that is. 

Chesster (whose full name is Chesser 
Phantom Model 6100), from Fidelity 
Electronics International, is not just an- 
other software program or hand -held try. 
Rather, it (we'll refrain from saying "he ") 
is a full -sized, table -top chess set with real 
pieces. A 101/4-inch square beige -and- 
black board is centered on the 181/2 x 22 
x 31/2-inch unit. On each side of the board 

is an area for captured pieces, called the 
Border Area, with icons marking the cor- 
rect place to put them. At the front of the 
board (where the human player sits) . is a 
control panel that features, from left to 
right, an LCD readout, an indicator to 
show whose move it is, a "shift" key, and 
eight other soft keys that each have two 
functions (switchable via the shift key). 

CIRCLE 50 ON FREE INFORMAT -ON CARD 

Stretching across the rear of the unit is a 
speaker, which gets a lot of use. 

From that speaker, as soon as the game 
is turned on, comes the voice of Chesster: 
"Hi, I'm Chesster! How about a nice 
game of chess ?" The voice is nowhere 
near as melifluous as HAL's -in fact it's 
rather nasal and tinny. But the fact remains 
that this chess set talks to you in com- 
plete -and completely understandable - 
sentences. Its vocabulary is impressive, 
and its personality is persistent. For in- 
stance, once the game is turned on, if you 
don't commence play after a minute or so, 
Chesster calls out, "Hey, you! Yes, you. 
Come over here. How about a nice game of 
chess. Press any key and I'll show you how 
to play." 

Actually, it's more "tell" than "show." 
Chesster continues, "I'm glad you 
stopped by. Are the pieces set up? You can 
talk to me, you know. I have 'yes, `no,' 
and 'repeat' keys. Do you see them ?" By 
pressing . yes, you initiate a dialog in which 
Chesster teaches you how to play Phantom 
chess. It lets you know that you'll be play- 
ing white, that it's your move, and that to 
make a move you must press down first on 
the space the piece is on (the "from" 
space) and then on the space to which 

you're moving it (the "to" space). Hold- 
ing the piece on a slight angle, the edge of 
its base is used to press the center of a 
square. When the pressure registers, you'll 
hear a beep. (Each reviewer had difficulty 
moving the pieces the first time they tried. 
But they all got the hang of it pretty quick- 
ly. and had no subsequent trouble.) If the 
game is in "demo" mode, Chesster asks if 
you're new at the game. If you respond 
yes, it automatically switches to the 
"coach" mode, in which it tells you, each 
time you start to move a piece, how that 
piece can move. For example: "Pawns 
move forward, but they capture diagonally. 
The pawn can move forward two squares, 
but only on its first move." 

Onèe you've made your move. it's 
Chesster's turn. Chesster actually moves 
his own pieces around the board -which 
is quite impressive, even for those who are 
used to game- playing machines. And, if 
he should capture one of your pieces, he 
moves that to its proper spot on the Border 
Area. (Chesster is a bit of a neat -freak; if 
you put a piece that you've captured on the 
wrong spot. or just a bit off the mark, 
Chesster will line it up perfectly for you. 
The exception is that it can't tell if the 

(Continued on page ) 
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That's A Switch! 
Sony SB -V66S AUDIO /VIDEO 
SWITCHER. Manufactured by: Sony 
Corporation of America, Sony Drive, 
Park Ridge, NJ 07656. Price: 129.95 

Those of us who write about consumer 
electronics are often quick to complain 
that new technology and new features are 
slow to find their way into consumer prod- 
ucts. Most of those complaints, however, 
probably start when writers sit down in 
front of their keyboards and are faced with 
the need to write about something interest- 
ing, and are confronted with yet the same 
old stuff. 

As consumers, too, we've complained 
that we'd like to see more high -tech 
gadgetry in our products. But more and 
more, we're beginning to realize that may- 
be the omission of new, high -tech features 
is more the fault of our fellow consumers 
than of the manufacturers. Consider that 
most people -about 60 %- never use 
their VCR's to record! Manufacturers cer- 
tainly deserved some of the blame, when 
they seemed to deliberately make their 
first VCR's difficult to program for any 
"low- tech" consumer. These days, how- 
ever, consumers who can't program their 
VCR's have only themselves to blame. 

If the majority of consumers don't even 
use that basic function of their VCR's, 
how many would you guess use such fea- 
tures as audio dubbing, editing, etc. Since 
no one has ever collected such data, your 
guess is as good as ours. However, you can 
be sure that it's a small fraction of the 
people who own the capable equipment. 

Both consumers and manufacturers 
share the blame there. Setting up the 
equipment can be difficult. Well, maybe 
not really difficult, but it certainly can be a 

hassle. Most people, after all, have their 
VCR's mounted in an entertainment center 
or a rack, with all of the necessary jacks in 
the back, facing a wall. (Although some 
manufacturers have begun, considerately, 
to include a set of input jacks on the front 
panel as well.) When hooking up equip- 
ment is required to take advantage of spe- 
cial functions -and such hookups entail 
moving a very heavy piece of furniture 
that's full of delicate components -we'll 
admit that we're likely to just forget about 
the whole thing. 
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Now we've come across a device that 
makes using some of the high -tech fea- 
tures of our equipment a little easier: 
Sony's SB -V66S audio /video selector, with 
its assortment of inputs, outputs, and 
switching capabilities, offers consumers a 
convenient way to make connections be- 
tween assorted components. The switcher 
measures approximately 17 inches wide. 
71/2 inches deep, and 1' /4 inches high. That 
size, and its black case with gold lettering 
will fit in with many video systems. A set 
of matching labels can be used to "person- 
alize" the inputs to your particular system. 

With four sets of video inputs and two 
sets of video outputs, Sony's switcher pro- 
vides a number of different ways of hook- 
ing your electronics together. Each set of 
inputs includes left- and right -channel au- 
dio inputs, and composite- and S -video 
inputs. The rear panel holds three of the 
inputs; the fourth is on the front panel. Tivo 
of the inputs also have a corresponding set 
of outputs. That means you can "semi - 
permanently" connect to your television 
(via the SB- V66S's three rear -panel in- 
puts) a VCR, an A/V receiver, and a laser- 
disc player, for example, and still be able to- 

plug in a camcorder using the switcher's 
remaining input. Since the fourth input is 
located on the front panel, you don't have 
to risk a hernia moving the entertainment 
center when you want to connect the cam- 
corder to your video system. 

A third set of outputs, called "Moni- 
tor," is also provided. The monitor out- 
put -the output to which your TV or 
monitor is usually connected -can be 
switched, using the four monitor pushbut -. 
tons on the front panel, to select any of the 
four inputs for viewing. Four "Copy" but- 
tons can be used to route signals. The four 
copy options are from input 1 to input 2, 
input 2 to input 1, input 3 to input 1, and 
input 4 to input 1. So, if your configuration 
is as described above, you can use your 
VCR to copy something from your cam- 
corder, then with the press of a button, you 
can watch what you're taping or switch to 
your laserdisc player. 

That setup isn't as versatile as a switch- 
ing matrix where you could choose any 
input and send signals to any output, but it 
is quite easy to use -even for those who 
otherwise might never attempt to change. 
connections between video components. 
It's also a simple procedure to use the. 

(Continued on page 7) 



Ready, Aim, 
Aim, Aim... 
IN THE PICTURE. Manufactured by: Vi- 
sionary Products, 222 Third Street, 
Cambridge, MA 02142. Price: $299. 

Remember those old, low -budget horror 
movies in which a portrait in a haunted 
house had eyes that would follow the un- 
suspecting protagonist as he walked 
around the room? Visionary Products has 
taken that creepy concept and put i to 
positive use in a straightforward product 
for today's videographers. In the Picture 
allows an ordinary camcorder to automat- 
ically follow its subject around the room- 
or across the tennis court or on the dance 
floor. 

There's nothing supernatural or sinister 
about the device, which is, in effect. an 
automatic cameraman. It consists of a 
transmitter that fits on your subject's belt 
and a receiver that mounts between your 
camcorder and a tripod. When both are 
turned on, In the Picture swivels to follow 
the subject's movements, and the cam- 
corder that's perched on top of it foll_ms 
right along. In the Picture can rotate a full 
360 degrees, and can follow the transmit- 
ter within a 35 foot range -so the effective 
range is a circle with a 70 -foot diameter. 
The panning motion is smooth and accu- 
rate. 

In the Picture works by transmitting and 
receiving an ultrasonic signal. The trans- 
mitter weighs only five ounces, is powered 
by a 9 -volt battery, and clips onto ä belt in 
three places. Two extension transmitters 

are connected to the main one by coiled 
wires: those are intended to clip equally 
spaced around the belt, so that the receiver 
can track the subject no matter what direc- 
tion h turns. The power switch is recessed 
to avoid accidental shut off. 

When the transmitter is switched on, it 

emits an ultrasonic signal, said by the 
manual to be "heard only by the tracking 
unit.' However, holding the transmitter 
near our ears, we could clearly hear a high - 
pitched clicking sound (although it wasn't 
audible in normal use). 

The receiver, or Tracking Unit, pro- 
cesses the transmitted signal and rotates 
the camcorder to keep the subject in the 
picture. It attaches easily between a (stur- 
dy) tripod and any camcorder, using uni- 
versal mounts. It requires 10 "AA" 
batteries. and weighs less than two 
pounds. A manual tilt control allows the 
user to make adjustments for the subject's 
height. The tracking unit consists of a box 
measuring approximately 4 x 3 x 5- inches 
with a tripod- mounting apparatus on its 
bottom. A piece that projects from the top 
of the box contains the tilt- adjustment 
knob and the mounting screw for the cam- 
corder. Extending across the front of that 
piece. and reaching out to each side like a 
pair of outstretched arms, is a 21 -inch rod 
with an ultrasonic receiver at each end. 
The power switch, a red tracking- indicator 
light, and a green power -indicator light are 
at the front of the box's top. The green light 
is also used for setting the panning speed 
when In the Picture is first turned on. 

In the Picture has three panning speeds, 
or "Smart-Track Modes." As a rule of 
thumb, the faster the speed, the less 
smooth the panning. For capturing events 

like family parties and barbecues on vid- 
eotape, the manual recommends using the 
General Action mode. Fast Action is rec- 
ommended for recording sporting events. 
Relatively sedentary events, like a college 
lecture or a dinner party, are best recorded 
using the Slow Action mode. The green 
light on the tracking unit illuminates with 
four long flashes when the unit is turned 
on. The Smart-Track modes are selected 
by turning on the transmitting unit during 
one of those four flashes. If it's turned on 
during the first flash, general action is se- 
lected; during the second flash, fast action; 
during the third flash, slow action. The 
fourth flash is for the self-test mode. If, 
during the fourth flash, you turn the trans- 
mitter on for at least one second and then 
turn it oft, the tracking unit will go into the 
self-test mode, in which it continuously 
pans right and left. After the test cycle is 
complete, it will return to the general ac- 
tion mode. If you turn on the transmitter 
before turning on the tracker, or after the 
four flashes, the tracker will automatically 
go into the general action mode. 

Before you start taping, it's necessary to 
frame your subject correctly, using the tilt 
adjustments handle on the tracker. The 
manual provides clear, illustrated advice 
for adjusting the framing for virtually any 
situation you might find yourself record- 
ing: adults indoors or outdoors, children 
indoor or outdoors, groups of both chil- 
dren and adults, scenery or close -up shots, 
and small rooms. Basically, its simply a 

matter of setting up the tripod where there 
are the least possible number of potential 
obstacles, with the camcorder aimed at the 
subject's nose level. For groups of various 
heights, it should be set halfway between 
the nose level of the tallest and the shortest 
person. Of course, you should scan the 
scene through the camcorder's viewfinder 
to make sure that it's framed correctly. 
Also, for smoothest panning, the cam- 
corder should be "pulled back" to its 
widest angle of view. 

Once In the Picture is hooked up and 
swiveling a camcorder, the whole setup 
resembles a friendly robot (perhaps the 
one from Lost in Space) more than a 
haunted portrait. particularly with its 
"arms" spread as if in welcome. It is most 
definitely a friendly device to use. The 
setup is easy, and when it's done, you can 
pretty much forget about it as you get in the 
picture. 

One of the main advantages of using In 
the Picture is that the cameraman can also 
be the star. Now, that family member 
who's always the voice behind the movie, 
but whose face is never captured on video, 
can get in on the action. At a child's birth- 
day party, for instance, the guest of honor 
can wear the transmitter. Not only can 
both Mom and Dad be in the video, but 
they can be sure that their little darling will 
be in every frame. 

(Continued on page 8) 
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Surrounded by 
Privacy 
MEMOREX VHS 100 VIDEO HEAD- 
PHONE SYSTEM. Manufactured by: 
Memtek Products, P.O. Box 901021, Fort 
Worth, TX 76101. Price: $99.95. 

We've become spoiled. When we watch 
video, we want the best possible sound to 
accompany it. That means surround 
sound, which really does make you feel as 
if you're part of the on- screen action. But 
setting up, and listening to, a surround - 
sound "home theater" system can create 
problems -both personal and tech- 
nological. 

Although many of us with fancy audio/ 
video setups have taken to calling the room 
in which they're kept "media" rooms, in 
most instances those spaces are still, in 
reality, family rooms. As the name im- 
plies, more than one person will be using 
the room, and the space must accommo- 
date various activities and various tastes. 
Home theater is terrific for the person 
who's watching Top Gun, but not for the 
rest of the family, who might want to play a 
board game, or pay some bills with the 
help of the computer, listen to music, or 
just sit in a favorite chair with the news- 
paper. Even if the whole clan agrees on a 
movie to watch, not everyone has the same 
taste when it comes to the sound. In action 
thrillers, the surround track's explosions, 
gunshots, and music can get rather loud 
and draw complaints from viewers with 
more sensitive hearing. 

The actual setup of a surround -sound 
system can be problematic, especially in a 
small room. Good result are hard to 
achieve in cramped quarters because 
there's not enough space to set up the 
speakers properly -and proper speaker 
placement is essential to good surround 
sound. 

None of those drawbacks would make 
us consider giving up our surround sound 
(no way!). But we've been keeping our 
eyes peeled for some way to remedy them. 
We've finally found a way to keep the 
peace in media rooms across the country, 
in the form of the Memorex VHS 100 Video 
Headphone System, which solves at least 
some of those problems. As far as we 
know, it's the first product that allows pri- 
vate headphone listening to any surround - 
sound source. 

At first glance, we thought the head- 
phones provided surround -sound decod- 
ing; in reality, you must hook them up to 
your own decoder. What they do provide is 
surround -sound listening. 

What makes the VHS 1000 headphones 
different from standard headphones is that 
they contain two driver elements for each 
ear. The right and left front drivers have a 
frequency response rated from 20 Hz -18 
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I tr, while the each of the two rear drivers 
is rated from 80 Hz -12 kHz. 

To accomodate the two drivers, and to 
improve the separation between the front 
and rear channels, the headphones have a 
slight oval shape. That permits the front 
drivers to be mounted Tightly in front of 
the ear, and the rear drivers ,lightly be- 
hind. As it should, the placement sounds 
obvious when listening to surround sound. 
But, interestingly. v.hen you're listening 
to standard stereo sources, you don't get 
the impression that the pound is in front of 
you. Presumably, what makes the front 
channel appear to be in front of you when 
listening to surround sound is the presence 
of a rear channel. 

The headphones are reasonably light, 
about 6' ounces, and are softly 
cushioned. That means that you can watch 
a full -length movie without discomfort. 
The headband adjustments feature 
notches, or detents, for sure fit. 

Connecting the VHS 100 to your audio/ 
video system should be reasonably 
straightforward. However, you can't ex- 
pect to rely on the manual -there is none. 
The instructions printed on the packaging 
are among the worst we've ever seen. The 
front headphone jack plugs into the re- 
ceiver or amplifier that you normally use 
for the front channel. The rear headphone 
jack connects to your surround amplifier. 
Don't worry if your surround amplifier 
doesn't have a headphone jack -most 
don't -the VHS 100 conies with a head- 
phone adapter. To use it, you connect the 
speaker outputs of your surround amplifier 
to the inputs of the headphone adapter. 
Then your speakers are connected to the 
outputs of the headphone adapter. The rear 
channels of the headphones are connected 

to the headphone jack on the headphone 
adapter. Since the headphone drivers are 
so close to the ear, it is important that your 
surround processor includes a good delay 
system for the rear channel to gel the best 
results. 

The headphones feature 144-inch mini- 
ature stereo plugs, but 1 -inch adapters are 
supplied. Al! connectors are gold plated to 
ensure maximum signal transfer. The 
headphone card supplied is almost 18 feet 
long, which should be sufficient for most 
rooms. 

The only possible source of trouble is 

that the front and rear headphone jacks can 
be separated by, at most, no more than two 
feet. (Although, since the headphone 
adapter is connected to the surround am- 
plifier by speaker wire, we presume it's 
easy to move it close enough.) 

Once the hookup was complete, we got 
to try out the VHS 100 headphones for 
real. The first show we watched was "Twin 
Peaks " -a terrific example of how sur- 
round sound can enhance a television 
show. The sound was dramatic, and we 
could listen 5o a loud soundtrack with full 
surround -sound effects, but without dis- 
turbing anyone else in the room. Switch- 
ing from the headphones back to the 
regular speakers is simple -you just un- 
plug the headphones -so if the rest of the 
family decides to watch with you, you 
won't have to miss any of the shows ac- 
tion. The headphones worked just as well 
with feature films, and were quite comfort- 
able to wear. 

As is usual when we review the first 
sample of a new product category, we have 
a few constructive criticisms. When the 
VHS 100's rear headphone connector is 
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Wireless 
Video... With 
Wires! 

TENNATEK WIRELESS VIDEO MULTI- 
PLYING SYSTEM. Manufactured by: 
Doc -Tech International, P.O. Box 7944, 
Amarillo, TX 79114 -7944. Price: $79.99. 

It was back in late 1985 that we first 
encountered wireless video transmitters, 
which broadcast on TV frequencies. They 
were quite popular with consumers. de- 
spite the fact that they were illegal. The 
Federal Communications Commission, or 
FCC, which is responsible for regulating 
electronic communications, allowed some 
license -free transmitters (wireless FM mi- 
crophones, for example), but it did not 
have any provisions for video broad- 
casters. While that didn't stop some com- 
panies from introducing video broad- 
casters, the FCC caught up with all of the 
manufacturers or importers eventually. 

There were a number of reasons that 
wireless video transmitters were popular 
with consumers. First, of course, they of- 
fered a less expensive alternative to buying 
a second VCR for watching movies on a 

second TV. Another reason is that camcor- 
ders as we know them today didn't exist. 
Two -piece camera/VCR combinations 
were the popular configuration -but only 
because lightweight compact camcorders 
weren't available. Lightweight battery - 
powered transmitters offered a way to get 

the heavy recorder unit off your snout- 
der-or even to use a standard VCR and 
video camera much as you would -Ise a 

camcorder. 
With the existence of a market for video 

broadcasters established, it was oily a 

matter of time before the FCC was peti- 
tioned to allow for such devices. Although 
the FCC usually moves slowly, they did 
open a band of frequencies for home video 
transmitters. And, although several com- 
panies have announced the availability of 
such video casters, none has been able to 
fulfill our request for an evaluation unit. 
The usual explanation is that they are 

awaiting final FCC approval. 
Doc -Tech International's TennaTek 

wireless video- multiplying system was 
available immediately, however. But that's 
because it doesn't use RF (radio- frequen- 
cy) waves to transmit video from the 
source to a receiver. Instead, it transmits 
the RF energy over your home's power 
lines, using carrier -current (sometimes 
called wired -wireless) technology. 

The TennaTek consists of two main 
parts, the "multiplier" transmitter and the 
receiver. Also included are two short 
lengths of coaxial cable, a "Y" connector, 
and a matching transformer or balun. In- 
stalling the unit is reasonably straightfor- 
ward. The RF output of your VCR or cable 
box is connected via a coaxial cable to the 
input of the transmitter, which is then 
plugged into a grounded wall outlet. You 

must use a Channel -3 output, however, as 

that is the only channel on which the sys- 
tem will operate. Since no local station 
broadcasts on Channel 3, we couldn't tell 
whether that would cause problems in 
areas where a local station does broadcast 
on that channel. 

The receiver portion is hooked up in a 

similar manner. A coaxial cable is run 
from the TV to the receiver unit, and the 
unit is plugged into a grounded wall outlet. 
A six -position DIP switch, which Doc - 
Tech calls the "combination switcher," 
must be adjusted for the best picture. A 
card is included that lists the 52 unique 
combinations, so you don't have to figure 
them out for yourself. The different com- 
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binations are intended to compensate for 
the variation in wiring from one outlet to 
another. 

Once everything is hooked up, all you 
have to do is turn on the VCR (or cable 
box) that you hooked up to the transmitter, 
and turn on the receiving TV. The- 
oretically, you'll be able to watch the video 
source. In practice, it doesn't always work 
out that way; there are a number of things 
that can go wrong. The manual that's sup- 
plied with the TennaTek warns of several 

possible problems. The first item in the 
manual (immediately following the un- 
packing instructions) is a disclaimer that 
states, in bold capital letters, "Doc -Tech 
International does not guarantee that the 
TennaTek VMS will operate satisfactorily 
under all conditions." It goes on to warn 
that the system performs best in homes 
with areas of 2200 square feet or less, and 

will also perform when both the transmit- 
ter and receiver are plugged into outlets 
that are on the same circuit. 

Other possible problems could be due, 
according to the manual, to "poor con- 
struction of the wiring circuits and the wall 
outlets themselves, and ... static, noise, 
and interference, of undetermined origin, 
in the wiring circuit." 

We were fairly confident that we 
wouldn't suffer from any major problems. 
Our test home was considerably smaller 
than 2200 square feet, and our initial test 
was setup in an area that had relatively new 
wiring, with both the transmitter and re- 
ceiver on the same circuit -with the out- 
lets quite close to each other. We had no 
other carrier-current devices (such as an 

X -10 control system) installed on our 
power lines. However, keep in mind that 
our experiences might be due to our par- 
ticular setup; your setup might provide dif- 
ferent results. 

On our initial test, we found that adjust- 
ing the combination switcher improved the 
originally- very-poor signal to one that was 

slightly better than poor. Although we 
were confident that we had everything 
hooked up properly, we went back to the 
manual and checked the troubleshooting 
sections. Most of the suggested trou- 
bleshooting steps were fairly obvious, and 

didn't give us any hints on improving the 

operation. We did, however, find in a dif- 
ferent section of the manual a note that 
neither the "multiplier" unit or the re- 
ceiver should be plugged into any kind of 
extension or power strip. We had missed 
that the first time through the manual, so 

we had some hope that we had found our 
problem. We plugged the transmitter di- 
rectly into a wall socket, and ... no im- 
provement. 

We then pulled out a separate sheet, 

supplied with the manual, that had a bold 
"How to improve your TV reception" 
printed across the top. That was for us! It 
suggested that a VHF signal booster be 

added between the output of the VCR and 

(Continued on page 8) 
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Drawing Castles 
in the Air 
DREAM HOUSE PROFESSIONAL; Pub- 
lished by ComputerEasy, 414 East South- 
ern, Tempe, AZ 85262. Price: $79.95. 

Here in the Northeast, the housing mar- 
ket has been in a slump for the past few 
years, and there's no upturn in sight. From 
what we've been reading in the papers, the 
situation isn't much better for home - 
inaners in most other parts of the country, 
either. For many families who bought 

starter" houses in the Lot few years, 
trading up" to something that will fit 

their growing families is no linger possi- 
ble. It's hard to shop for a ncv. house when 
you're not likely to be abl= to sell -par- 
ticularly at a price you can live with -the 
one in which you're currently living. 

When you can't actually buy the house 
you want, there are still a couple of options 
available. You can try to be content with 
clipping magazine articles, collecting 
floor plans, and striving to create on paper 
the ideal house that you'll build or buy 
when the market picks up again. Or you 
can remodel. Around here, that's a popu- 
lar option. On our street alone, we've seen 
two extensive remodels in the past year, 
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and two other neighbors are seriously con- 
Odering it. 

Whether you're trying to design your 
perfect house, or trying to figure out how 
o make the one you now own big enough 
or your family, ComputerEasv's Dream 
House Professional (DHP) software can 
help you visualize the plans. The program 
lets you use your IBM XT, AT, PS /2. or 
compatible computer to draw much neater 
floor plans than most of us could achieve 
using a pencil, a ruler, and graph paper. It 

lets you designate areas on the plan as 
livable space, storage, garage, or atrium 
areas, and calculates square footage ac- 
cordingly. Icons for doors sinks, stoves, 
and toilets can be placed in t le appropriate 
spots on your sketch, as can labels for each 
room. And, when yot-'re tins;tcd, you can 
print out the floor plan your dream 
house or extension on moo IBM and Ep- 
son dot- matrix, HP Laselet, and com- 
patible printers. 

Dream House Professional can be used 
with a mouse, joystick, or keyboard. We 
preferred using the cursor `arrow) keys on 
our keyboard; although it was the slowest 
of the three method,, it offered the surest 
control and the best c ccuracy. 

Learning to use tfe program is not diffi- 
cult -but unless vom'rc the type who will 
sit and read the =ntire manual without 
turning on your computer, we'd suggest 

you turn to "Chapter 4: Tutorial With 
Sample Sketches" before trying to wade 
through "Chapter 3: Using Dream House 
Professional." If you want more details on 
anything in the tutorial, you can always 
flip back a few pages and look it up as you 
go, but trying to make sense of those de- 
tails without a sample sketch in front of 
you can get quite confusing. You can also 
refer to the summary of commands, which 
is conveniently placed just to the right of 
the on- screen drawing board. 

The drawing board is a blank rectangle 
that occupies the top left two -thirds of the 
screen. If you prefer, you can add a "grid" 
of evenly spaced dots that represent the 
scale of the drawing. DHP's default scale 
is two -feet -per -grid, but you can use any 
scale ranging from one to 24 feet per grid. 
in one -foot increments. You can also 
change the scale of the sketch in the mid- 
dle of drawing it. The largest home you 
can draw in the one -foot scale is 43 by 37 
feet; in the 24 -foot scale you can draw a 
grandiose 1032 -by -902 foot mansion. 

Function keys Fl to F5 determine which 
type of area you will be drawing: livable 
space, garage, patio, storage, or atrium. 
respectively. You can change those names 
to suit your particular drawing (replacing 
garage with carport, or patio with deck. 
for example). The remaining function keys 
are used for calculating the area of each of 
those types of area. 

Regardless of the type of area, drawing 
walls requires the same procedure. The 
entire outside perimeter of each area is 
drawn first; it is recommended that you 
begin with the livable space. You place the 
pointer at the position where you want the 
wall to start; press the "enter" key to start 
drawing; and use your keyboard, mouse, 
or joystick to move the pointer to the wall's 
end point. As you draw, the current length 
of the wall is shown at the lower right side 
of the screen, always in increments of the 
selected grid size. By pressing the shift 
button, you can move in smaller incre- 
ments of tenths of a foot. When you reach 
the desired length, pressing "enter" again 
ends ( "anchors ") the wall, and its dimen- 
sion appears next to it. You can position 
the dimension number using the pointer 
and hit enter to place it, or you can delete it 
by pressing the space bar. The remaining 
outside walls of the area are drawn in the 
same manner. 

Before proceeding to draw a different 
type of area (adding a garage or a deck. for 
instance), or to insert interior walls, you 
must "close" the area on which you've 
been working. If all your walls match up 
perfectly, the close command works in- 
stantly and the message "Livable area 
closed" appears on the bottom of the 
screen. If you measured or drew a wall 
incorrectly, however, a pointer will appear 
along the wall that may need to be 
changed. You can select which wall to 
change by moving the pointer; DHP will 

(Continued on page 8) 



THAT'S A SWITCH 
(Continued from page 2) 

monitor function to verify that you're re- 
cording what you want to. 

The switcher has the feel of quality; the 
switches' operation is smooth and sure. 
All of the connectors are gold -plated to 
reduce signal degradation, apparently suc- 
cessfully-we could not detect any delete- 
rious effects of having the switcher in line. 

Personally, we'd like to have a little 
more flexibility -but then we've never had 
trouble hooking up our VCR's! Adding 
flexibility at the cost of easy operation 
would defeat the purpose of the switcher. 
The SB -V66S, as it is, is very easy to use. 
As such, it gives people the opportunity to 
use more of the features of their audio - 
video systems than they otherwise would. 
And more consumers start using those fea- 
tures, maybe they'll start clambering for 
still other high -tech features -and we'll 
have more and more things about which to 
write in GIZMO! 

WALKS, TALKS, WINS 
ontinued from page I) 

knights face the wrong way, which drives 
us crazy.) Between the voice and the self - 
animation, playing chess on the Phantom 
really is like playing against another per - 
son-or several people. 

Chesster offers a plethora of game -play- 
ing and game -level options, and you can 
make it as talkative or as silent as you like. 
By pressing first the option key and then 
certain spaces on the board (as specified in 
the manual), you can opt for anything from 
beginner level with full coach mode to its 

certified rating (by the U.S. Chess Federa- 
tion) of 2100 with no words spoken other 
than "check," "checkmate," or "stale- 
mate." Chesster can beat more than 95% 
of the chess -playing population. 

You can also choose various preset time 
controls (for instance, you can have the 
computer play 60 moves in five minutes) or 
countdown levels, in which each player is 
allotted a certain amount of time, ranging 
from five minutes to three hours per side, 
in which to complete the game. In addi- 
tion, you can set Chesster's ability to look 
ahead and analyze moves anywhere from 
one move to eight moves. 

None of us here at GIZMO goes 
beyond the advanced beginner level of 
play, and we tended to stick with the lower 
levels of play. And even at that, for the first 
two weeks we had to play with the Phan- 
tom, we never won a game -without 
cheating that is. It's possible, when things 
are looking truly dire for your side, to 
switch sides with Chesster. It will object, 
"No way! I don't want your mess!" Al- 
though it has no choice but to go along, it 

will do so grudgingly, complaining, "This 

game is giving me a headache." When we 
finally did win a game, Chesster's only 
comment was, "I resign. You win. " -a far 
cry from the "I win! Don't you think I'm 
great?" that we'd become accustomed to 
hearing. We also managed to play to a 
draw, without cheating. 

Chesster does help beginners. Besides 
explaining how each piece can move, 
Chesster will give you hints when you ask 
for them. It will tell you out loud what 
piece you should move, and display in the 
LCD window both the "to" and the 
"from" squares of the suggested move. 
Unfortunately, Chesster can't explain why 
the moves it suggests make sense. And, 
when it says first, "I give great advice," 
then recommends a move that leads to the 
immediate capture of one of your major 
pieces, followed by a comment like "Tell 
me you want to keep me" -and offers no 
reason for the play -it can lead to frustra- 
tion for beginners. While the manual is 
written clearly and is well illustrated, we 
feel that it would have been appropriate to 
include a booklet explaining some basic 
chess strategies, opening moves, etc. A 
complete novice will have a hard time 
grasping the subtleties of chess simply by 
playing against Chesster. 

Our skills noticeably improved, how- 
ever, since by the third week we managed 
to win a few games when Chesster was in 
its "easy" mode. And'we were suprised to 
hear Chesster say "You win!" in a normal 
tone of voice. 

Strong intermediate players would be 
even more likely to find a good learning 
tool in Chesster. They could take full ad- 
vantage of an array features designed to 
strengthen one's game. Chesster allows 
you to set up "problem" boards so that 
you can find your way out of pm- arranged 
sticky situations. Using "mate level find- 
ers," you can set up problems and tell 
Chesster to search for a mate in a specified 
number of moves, from one to eight. At 
the end of a game, if you want to relive the 
thrill of victory or see where you went 
wrong, the "replay" option will let you re- 
examine the whole course of a game from 
beginning to end. 

There are also a number of options that 
would not be considered legal in real play, 
but that serve to teach players at all levels. 
You can take back a move, or a string of 
moves, using the "take back" key' (al- 
though Chesster will sometimes call you a 
cheater!). Those players who haven't 
learned to project the consequences of 
their actions will find themselves using the 
"take back" option frequently in the be- 
ginning. Along with the previously men- 
tioned hints, if you press down on one of 
your pieces and simultaneously press the 
"hint" key, Chesster will actually demon- 
strate all possible moves available to that 
piece. If Chesster isn't moving quickly 
enough for you, you can force it to stop 
thinking and make a move by pressing the 
"move" key. And, if you're not happy 

with a move that Chesster makes, by 
pressing first the "option" key and then 
"take back," you can force it to make 
another, different move. 

All of those functions are selected using 
the soft keypad at the front of the game, 
with the shift key used to toggle between 
each key's two available functions. Each 
square on the chess board, when used with 
the "option" key, allows you to set game 
parameters. While Chesster is recom- 
mended by its manufacturer for visually 
impaired players- because of its "move - 
assist" option, in which it announces 
every move and key press in a clear 
voice -the soft keypad would present an 
obstacle for blind players. Discrete keys, 
or toggle switches, would have been more 
appropriate on a game that the company 
bills as easy for the visually impaired to 
play. 

Also not available to the visually im- 
paired- although not vital to game play - 
is the information displayed in the "rotat- 
ing display." Whenever Chesster is think- 
ing about its next move, you can ask to see 
displayed in the LCD window various 
data, simply by pressing down on certain 
squares on the chess board. You can find 
out the "score" -the computer's opinion 
of the current board position, based on 
numerical values for each captured piece; 
"search depth" -how far ahead the com- 
puter is looking as it ponders a move; 
nodes per second -how many chess posi- 
tions the computer is considering each 
second; and up to four moves of "principle 
variation." Principle variation is the line 
of play that Chesster currently believes to 
be its best, and you can opt to see between 
one and four moves of the computer's prin- 
ciple variation. 

Between the walking and the talking, 
playing with Chesster doesn't seem like 
playing with a machine. Chesster has his 
own distinct personality. Where HAL was 
sinister and manipulating, Chesster is sim- 
ply, well, obnoxious. In fact, one GIZMO 
reviewer said that Chesster reminded her 
of the reason she gave up chess years 
ago-a younger brother who, upon sur- 
passing her skill, tended to alternate smug 
hints with taunts. (Granted, many of 
Chesster's more annoying phrases appear 
to be aimed at attracting potential custom- 
ers and helping retailers sell the game: 
"Take me home; you'll love me!," "I'm a 
great value!," and one we're sure is in- 
tended to be used in a sales demo, "Only a 

salesman would make a dumb move like 
that! ") But Chesster also can get smug - 
for example, "I'll give you a hint: Give 
up!" -and he gloats whenever he wins. 
Perhaps his name is a play on the word 
"jester." 

Of course, you can always turn off his 
voice. But that's where the real re- 
semblance to HAL comes in. Not only 
does the process entail a few intermediate 
steps -you must first deactivate the 
"coach," "demo," and "move assist" 
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modes but as you're doing it, Chesster 
(like HAL) is begging you not to- 
"N000! Please let me talk or I'll go 
crazy!" (At least it doesn't start singing 
"Daisy, Daisy, give me your answer 
do.... " ) 

Whether it was due to his impassioned 
pleas, or simply the novelty of having a 

chess set that talks back, we tended to let 
Chesster keep putting his two cents in. 
Perhaps it was because his gloating smug- 
ness kept us (perversely) striving to better 
our games for the satisfaction of beating 
Chesster, but we found ourselves com- 
pulsively playing game after game. And, 
in doing so, almost missed this month's 
deadline. 

READY, AIM, AIM, AIM 
(Continued from page 3) 

Anyone who has tried to follow an ac- 
tive toddler with a camcorder is sure to 
appreciate the range and smooth panning 
movement provided by In the Picture. 
We're sure that resourceful parents will be 
able to come up with a way to ensure that 
the tripod setup is somehow "baby- proof- 
ed" and that the child doesn't crawl be- 
hind the sofa and block the transmitter. In 
the Picture doesn't require a totally unob- 
structed path between the tracker and the 
transmitter. However, when the person 
wearing the transmitter leaves the room or 
is blocked by a large piece of furniture (or 
by other people), the tracker will pan back 
and forth (rather forlornly, we thought) 
searching for its target. If it can't find its 
subject, it simply points the camcorder 
straight ahead. 

The slow- action mode would be ideal 
for filming a wedding processional and 
ceremony -if you could find an unob- 
trusive way to clip it to a wedding gown. 
(Actually, the receiver can "hear" the 
transmitter through light clothing, so it 
shouldn't be too difficult to hide.) The 
manual recommends using the slow mode 
for public speaking; you can also record 
your own speeches before presenting them 
in public, to see which part of your deliv- 
ery might need to be more polished. 

The fast speed can be used to track a 

subject who's running around a tennis 
court, stealing a base, or dribbling down a 

basketball court. It lets you capture your 
form on film so that you can analyze your 
mistakes, without having to talk a friend 
into standing on the sidelines trying to 
anticipate the direction in which you're 
about to move. Even in the fast -action 
mode, In the Picture scans smoothly and 
steadily. If your sport is pole -vaulting, 
however, you're out of luck. In the Picture 
can't track vertically moving subjects. 

In our tests, that was the only way we 
could find -short of hiding behind a wall 
or desk -to stump the device. Granted, 
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none of us has won any 100 -yard dashes 
lately, but In the Picture managed to keep 
up with our fastest efforts to thwart it. The 
device performs better in large, clear areas 
than it does in tight, crowded quarters; we 
assume that's because the sound it emits is 

reflected from the walls and other objects, 
making it more difficult for In the Picture 
to track the subject. For instance, when we 
walked behind a fence and a brick bar- 
becue outdoors, In the Picture never wave- 
red. Yet in our rather small and admitted 
cluttered offices, walking behind a desk 
effectively blocked the transmission. 
(That problem can be alleviated by placing 
the camcorder as high up as possible, af- 
fording the clearest view even in small 
rooms.) 

At first, many subjects felt a bit uncom- 
fortable under In the Picture's relentless 
pursuit (sort of like that movie hero under 
the portrait's gaze, perhaps). Actually, it 
was less uncomfortable than being trailed 
by a persistent human videographer. That 
uneasy feeling quickly changed to a sense 
of friendly competitiveness -it's hard not 
to try to trick the tracker. But it doesn't 
take long before you get so used to In the 
Picture that you forget you're being video- 
taped -which rarely happens when some- 
one is hounding you with a camcorder - 
and that can make for some truly memora- 
ble, candid performances. 

SURROUNDED BY PRIVACY 
(Continued from page 4) 

plugged into the headphone jack, the rear 
speakers are automatically cut off. We 
would like to see an option that allowed 
you to listen to the rear channel in both the 
headphones and rear speakers, so that peo- 
ple with different opinions on how loud the 
surround channel should be could listen 
together in peace. However, since the 
headphone adapter doesn't offer any vol- 
ume control- another feature we'd rec- 
ommend -that wouldn't be of much use in 
this model. Also, although the head- 
phones do surround the ear, the con- 
struction of the headphone shell does 
allow outside sounds to be heard -the 
effect can be like sitting in a theater next to 
some of those annoying people who whis- 
per incessantly throughout the movie. We 
hope some of those features will be in- 
cluded in the next generation of surround - 
sound headphones. 

Those slight disadvantages are a small 
price to pay for privacy and peace. Here in 
our GIZMO offices, we often find our- 
selves at odds as one staff member is test- 
ing a loud audio or video product while 
others are attempting either to try out a 

different item or to write about the results. 
The VHS 100 headphones let us all work 
together harmoniously -and we're con- 
vinced that they can have the same effect in 
many people's family rooms. 

WIRELESS VIDEO 
(Continued from page 5) 

the input of the transmitter. Well, although 
we were beginning to feel rather skeptical, 
we figured that it couldn't hurt. After all, 
Radio Shack sells a variety of signal 
boosters, starting at $12.95. 

The signal booster helped quite a bit, as 

long as we didn't turn the gain on the unit 
up too high. We had color at all times, and 
could actually read the numbers on basket- 
ball jerseys -something we couldn't do 
with certainty before we added the ampli- 
fier. However, the picture we saw was still 
quite noisy, noisy enough to be considered 
unacceptable under most circumstances. 

We can, however, come up with some 
circumstances where it could come in very 
handy. Because we live in a "fringe" area, 
the reception on portable TV's is usually 
unsatisfactory. When "real life" conflicts 
with a live sporting event that we just must 
see, we've often tried using the portable 
TV in our work shop as we tried to finish a 

project -and usually ended up missing the 
game. In such a case, we suppose that 
some picture is better than no picture at all. 
And that's just what the TennaTek video - 
multiplying system offers, a picture that is 
okay in an emergency, but unacceptable 
for normal use. 

We can think of a few other situations in 
which the TennaTek would be suitable. It 
could be acceptable for use as a baby 
monitor -the picture is good enough that 
you should be able to see if a child has 
managed to climb out her crib, although 
you probably wouldn't be able to make out 
the pattern on her pajamas. And if you'd 
recorded Julia Child cooking a seven - 
course feast, you could use the TennaTek 
to rebroadcast the show to the kitchen to 
watch as you attempted to replicate her 
meal. But when it comes to using a video 
caster so that you can sit back and enjoy 
your favorite movie, we'd recommend by- 
passing this unit and waiting for an RF 
broadcaster. 

CASTLES IN THE AIR 
(Continued from page 6) 

automatically redraw the sketch, adjusting 
the dimensions and closing the space. 
(When you add a garage or deck that abuts 
the house, you must draw the wall that 
borders the house, even though it appears 
as if you are drawing over an existing line, 
so that the space can be closed.) 

Once an area is closed, you can find out 
the square footage in a few different ways. 
Simply pressing "A" is the easiest; the 
square footage of each type of living area 
will be displayed. Pressing "M" replaces 
the list of commands on the right side of 
the screen with the measurement calcula- 



tion area. The F9 key will make DHP 
automatically calculate the measurements 
from your sketch. You can also use the 
keypad numbers to enter your own calcula- 
tions; for example, you can type in "22 X 
16" and "Enter" and DHP will supply the 
answer ( "352 "). 

Interior walls are drawn by pressing "I" 
and then proceeding as previously de- 
scribed. There is no need to "close" irte- 
rior areas, and those walls will not affect 
the square footage. After the interior walls 
are drawn, you can use the icons supplied 
with Dream House Professional to add 
doors, sinks, toilets, circles, or bathtubs to 
your sketch. You can also label each room 
you've created, using large or small type. 
If things start looking a bit messy, pressing 
"R" will redraw and "freshen" the 
sketch. 

If you discover a mistake made earlier, 
or decide you want to change something 
you've already done, you can keep hitting 
the "delete" key to erase the drawing, step 
by step, until you reach the error. Once you 
make the change, you can use the "insert" 
key repeatedly to redraw the corrected 
sketch. 

We used DHP to draw the upstairs of an 
existing house after the addition of a full 
dormer. The whole house measures 30 x 
24 feet, so we selected the 1- foot -per -grid 
scale. (In the 2 -foot default scale, the 
drawing was minuscule.) It was easy to 
redesign the expanded living space to in- 
clude an extra bedroom and bath and an 
expanded master suite with its own bath. 
Unfortunately, the icons are scaled only to 
DHP's default setting; at any other scale, 
the icons don't match, and they can't be 
re- scaled. 

We also changed our "dream house on 
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the lake" from a much- erased -and -re- 
drawn graph -paper sketch to a neat, pro- 
fessional- looking floor plan. It was a bit 
more difficult than the dormered upstairs 
we'd just finished. The kitchen /family 
room in our dream house is six -sided, to 
take in the view, and we had a bit of trouble 
making the angled walls line up precisely 
enough that the area could be closed. 
(DHP lets you draw walls at any angle.) 
We were happy to discover, after DHP cal- 
culated the size to be less than 3,000 
square feet, that maybe we could afford to 
build it- someday. 

Once we had the rooms drawn in, we 
found that we really wanted to start playing 
around with furniture arrangements. We 
would have appreciated icons for standard 
pieces of furniture, and for kitchen appli- 
ances -and we strongly feel that all the 
icons should be available in every possible 
scale. 

The finished sketches can be saved to a 
file, cleared (deleted), or printed. Printing 
is accomplished by using "Shift" and 
"Print Screen" -which means that the 
whole screen is printed, not just the 
sketch. The manual suggests going into 
the measurement mode before printing. 
Then the unwanted part of the printout is at 
least relevant to the sketch. 

The "professional" in Dream House 
Professional is something of a misnomer. 
Anyone who has taken even one semester 
of architectural drafting will recognize 
that the results are amateurish, albeit neat, 
due to several factors. First, the accuracy 
required in architectural drafting cannot be 
achieved with a program whose smallest 
unit of measure is %o foot. Trying to con- 
vert a wall that measures 12 feet, 7' 
inches into 12 feet, x- tenths of a foot con- 

vinced us to forgo total accuracy for the 
sake of expediency. (Our drafting teachers 
would be cringing.) Although the draw- 
ings produced by the software might give a 
contractor a good idea of what you wanted 
done, they certainly couldn't be used as 
working plans. 

Second, nowhere in the manual does it 

tell you that an interior wall should be at 
least 6 inches deep. If you are aware of 
that, you can use two lines for each interior 
wall, but it is difficult to space them so 
closely using DHP. Similarly, outside 
walls should be one foot deep for a profes- 
sional looking drawing (like the one 
shown on the software packaging). We 
suppose that, once you'd finished (closed) 
your livable -area sketch, you could draw 
another border around the edges to repre- 
sent the outer wall's depth. 

Third, no provision is made for drawing 
curved walls (like the one on the package 
cover), so you're out of luck if your dream 
house isn't all straight walls. Finally, no 
icons are included for windows (another 
feature that appears on the package il- 
lustration) or stairs, and no instructions for 
how to include them are provided. 

We would imagine that a product like 
Dream House Professional would appeal 
much more to graph -paper sketchers than 
to trained draftsmen, so perhaps the ama- 
teurish quality won't be too much of a 
drawback. The printed results are quite an 
improvement over pencil- and -paper 
sketches -in fact, they look quite im- 
pressive, albeit small. 

One thing is certain: It was much easier 
to draw both the remodeling and the new 
house using Dream House Professional 
than it will be to get financing for either 
project! 

ELECTRONICS WISH LIST 
Mobile Loudspeakers 

Sanyo Mobile Audio's (21350 Lassen Street, Chatsworth, CA 91311 -2329) top - 
of -the -line car loudspeaker is the HD152. It boasts an enclosed two -way bass - 
reflex design and, with a 75 -watt maximum power -handling capability it gives 
strong audio support. A 5 -inch woofer, a 2 -inch tweeter, and 5.4 -ounce strontium 
magnet combine to deliver the full impact of high and low frequencies. Specifica- 
tions are 70 -Hz to 20 -kHz frequency response. 90 -dB SPL, and 4 -ohm imped- 
ance. The speakers are encased in rugged ABS resin enclosures with metal grilles. 
Price: $99.99. 
CIRCLE 56 ON FREE INFORMATION CARD 

Showerhead Light 
While you're saving water by showering with a friend. you can also save on 

electricity (and create a "friendly" ambience) with O'Ryan Industries (9400 NE 
130th Avenue, Vancouver, WA 98682) ShowerStar water - powered lighted show - 
erhead that includes red, blue, green, and amber bulbs. The ShowerStar is 
powered by a built -in, miniature hydro- electric generator, so no electricity is 

required. It provides a measure of safety in poorly lit tubs or shower stalls, and is 

available in either chrome or brass. Prcce: $39.99 (chrome) or $59.99 (brass). 
CIRCLE 57 ON FREE INFORMATION CARD 

Sanyo Mobile Audio Speakers 

O'Ryan Industries ShowerStar 
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Palmtop Personal Computer 
If a $1000, 10 -pound laptop (or a lighter but more expensive version) stretches 

your definitions of affordability and portability, Atari (1196 Borregas Avenue, 
Sunnyvale, CA 94088) is offering a more palatable solution in the form of its 
Portfolio Palmtop PC Traveler. The one -pound Portfolio has 128K RAM (expan- 
dable to 640K) and is sized to fit in a pocket, purse, or briefcase. Additional 32K, 
64K, and I28K credit- card -sized memory cards are optionally available. The PC 
package includes built -in applications such as a Lotus 1 -2 -3 file -compatible 
spreadsheet, a basic text editor, an appointment calendar with reminder alarms, an 
address /phone directory, and a calculator (which will come in handy to tally the 
costs of all the optional add- ons!). Also included in the package is a PC -card 
drive. which connects the Portfolio to almost any personal computer through a 

controller card that slides into an empty expansion slot, essentially making the 
Portfolio part of the user's DOS- compatible desktop computer. With the PC -card 
drive, files from the credit -card -sized disks can be formatted, read. and written to 
directly from a desktop system. Files can also be downloaded onto the memory 
cards at high speeds. The Portfolio Traveler has a 63 -key keyboard with an 
embedded calculator keypad and a supertwist LCD readout with 40- column by 8- 
line text mode and 240 x 64 -pixel graphics mode. Three "AA" batteries provide 
power for six to eight weeks of typical use. Price: Portfolio PC, $499; AC adapter, 
$9.95; serial interface, $79.95; parallel interface, $49.95: 32K, 64K, and 128K 
memory cards, $79.95, $129.95, and $199.95, respectively; DOS utilities card, 
$89.95; leather carrying case, $39.95. 

CIRCLE 58 ON FREE INFORMATION CARD 

Surround -Sound TV 
To provide the theater experience at home, Goldstar Electronics International 

Inc. (1000 Sylvan Avenue, Englewood Cliffs, NJ 07632) is offering the 
CMT- 2702A, a 27 -inch color monitor /receiver that features a built -in Dolby 
Surround -Sound processor with rear -channel outputs and an MTS stereo -TV 
decoder with SAP and true dbx noise reduction. The system provides 10- watts- 
per- channel audio -output amplification feeding into four channels and a built -in, 
two -way, four -speaker system. Its horizontal resolution is better than 600 lines, 
and comb and SAW filters are included for improved image sharpness. Jacks are 
provided for S -VHS input and a variety of auxilliary audio /video inputs and 
outputs, as are external speaker terminals. The CMT -2702A also features a 181 - 

channel random- access tuner with auto programming; a remote that's compatible 
with Goldstar's VCR's; an on- screen menu for channel, picture, and sound 
adjustments; favorite- channel scan; and a programmable on/off timer. What, no 
popcorn maker? Price: $849.95 

CIRCLE 59 ON FREE INFORMATION CARD 

Personal Privacy 
Even if your "sensitive" papers aren't as incriminating as those disposed of by 

Fawn Hall, you might not want any "dumpster divers" sneaking a look at your 
personnel records, confidential memos, pay -check stubs, or credit -card numbers. 
You can maintain your privacy at home or at the office (or in your home office) 
with the model PS 30 compact paper shredder from Fellowes Manufacturing 
Company (1789 Norwood Avenue, Itasca, IL 60143). The shredder is designed to 
be kept next to your desk, perched atop a standard wastebasket. Weighing only 4' 
pounds, the PS 30 is portable and can be carried in a briefcase for privacy 
protection on business trips (or vacations). Price: $149. 

CIRCLE 60 ON FREE INFORMATION CARD 
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ELECTRONICS WISH LIST 

Pre -assembled Audio Rack System 
Admit it: At least one of your close friends or relatives has trouble hooking up 

anything electronic that requires more than plugging in a power cord. Soundesign 
Corporation (Harborside Financial Center, 400 Plaza Two, Jersey City, NJ 

07311 -3962) took pity on those "all- thumbs" consumers, and came up with the 
model 63R63M factory- assembled audio rack system. The system features a 
cabinet that holds an AM /FM stereo receiver with three -band graphic equalizer, a 

dual cassette deck, a wireless remote control, and two cassette - storage compart- 
ments that accommodate 18 tapes each. Dynamic, two -way pedestal speakers 
match the cabinet. For adventurous sorts, the system includes front -panel jacks for 

stereo headphones and two microphones (not included). Otherwise, you can just 
take it out of the box and plug it in. (We can think of a few people who might not be 
able to handle even that!) Price: $199.95 
CIRCLE 61 ON FREE INFORMATION CARD 

Remote -Operated CD Player 
For those LP diehards who've decided-finally--to take the plunge and buy a 

CD player and some discs, but who don't want to be limited to listening to those 
expensive compact discs at home only, Technics (One Panasonic Way, Secaucus, 
NJ 07094) has introduced a CD player that's equally at home in the house, on the 
road, or on the jogging path. The ultra -slim SL -XP30 weighs less than 3/4-ounces 
(with batteries) and runs for up to 21/2 hours on its two internal rechargeable 
batteries. It can also be powered via two "AA" alkaline batteries, the included AC 
adaptor /recharger, or an optional car adaptor. The SL-XP300 comes with a credit - 
card -sized remote control, so that it offers the convenience you'd expect from a 
large, home component. The remote operates all the player's major functions and 
offers 10 -key direct access to instantly select any desired track. The XL -XP300 
features 8 -times oversampling, an 18 -bit digital filter, a separate digital -to- analog 
converter for each channel, and the Extra Bass System for boosting low frequen- 
cies. The player also comes with headphones with a wired remote -control key. 

audio cables, and a carrying case. Price: $249.95. 
CIRCLE 62 ON FREE INFORMATION CARD 

Pager Phone 
If keeping in touch, and in control, is vital to your job, Universal. Cellular, 

Inc.'s (3365 Miraloma Avenue, Anaheim, CA 92806) PagerPhone can help. 
Combining cellular -phone technology and paging capabilities in one pocket -sized 
unit, the hand -held phone has a built - n alphanumeric pager that displays trans- 
mitted messages of up to 256 characters. When calls are received by the phones 
pager, you can choose which calls are to be returned, and do so at your con- 
venience. Because it does not have to be answered to receive a message, you don't 
have to pay for every incoming call. PagerPhone's exlusive Universal Paging, a 
nationwide roaming pager service, automatically forwards all incoming messages 
to the phone, anywhere in the country. Two hours of continous talk time are 
provided by its 1200 -milliamp -hour battery. Minimum standby time is 12 hours. 
but can can be extended to 100 hours when the pager function is used to receive 
incoming calls. Other features include a highly sensitive, hidden antenna; two - 
touch speed recall of up to 90 names and numbers; a backlit display; a programma- 
ble alarm clock; durable slide -open case; and a menu for selecting functions. Not 
even Dick Tracy's watch did all that. Price: $1895 (including pager activation). 
CIRCLE 63 ON FREE INFORMATION CARD 

Soundesign Pres<ssembled Stereo System 

Technics Compact -Disc Player 

Universal Celluia- PagerPhone 
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Curtis Keyboard Organizer 
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For more information on any 
product in this section, circle 
the appropriate number on 
the Free Information Card. 

More Byte for your Bucks 
Extra -density 3.5 -inch floppy disks from Fuji Photo Film U.S.A. Inc. (555 

Taxter Road, Elmsford, NJ 10523) provide extra storage capacity for users who 
create large files on a regular basis. The MF2ED diskettes are compatible with the 
new 2.88MB disk drives, and store twice as much information as standard 3.5- 
inch double -sided high -density disks. The increased storage capacity is due to a 

barium -ferrite coating formula, which also guarantees accurate signal integrity 
and extends the life of the disk. The disks allow more data than ever to fit in your 
shirt pocket- which, conveniently, will contain a lot less money once you've 
purchased them. Price: $137.90 per 10 -pack. 

CIRCLE 64 ON FREE INFORMATION CARD 

Clock Radio 
Any marriage counselor worth his fee will tell you never to go to bed angry at 

your spouse. But what if the fights start up again first thing in the morning -when 
the alarm rings? Lloyd's Electronics' (P.O. Box 2066, Aurora, IL 60507) model 
CRI05 is designed to put an end to marital discord (and occasional contusions) 
caused by "rollover:" when one person attempts to silence the alarm that's ringing 
on the opposite night stand. The result of "several years of intimate research," the 
CR105 has a detachable speaker, to be placed on the second nightstand, that 
provides true stereo sound along with separate alarm and snooze features. The 
radio features an extra -large LED readout, so the person on the speaker -only side 
of the bed can still read the time; forward and reverse time and alarm settings; a 

power-failure indicator, and dual wide -range speakers. Price: $49.95. 
CIRCLE 65 ON FREE INFORMATION CARD 

Audio Power Amplifiers 
The first audio power amplifiers to use a new semiconductor output device 

called the insulated gate bipolar transistor, or 1GBT (pronounced IG -BIT) are 
available from InConcert (Division of Threshold Corporation, 7325 Roseville 
Road, Sacramento, CA 95842) and include the stereo Forte Model 4. In the 
amplifier's proprietary circuitry, IGBT's combine the high -input impedance and 
wide bandwidth of MOSFET's with the high -current capability of bipolar tran- 
sistors. Driven by Forte's front -end amplifying circuits, the devices provide 
performance said to approach that of the parent company's renowned STASIS 
amplifier technolgoy. A single -ended Class -A FET /bipolar cascode circuit serves 
as the front end, and the entire amplifier is DC coupled from input to output. That 
approach is said to preserve phase integrity and to contribute to the high- output 
damping factor across the audio band. The Model 4's power output is 50 watts per 
channel. Price: $1795. 

CIRCLE 66 ON FREE INFORMATION CARD 

Keyboard Organizer 
If your computer stand looks anything like ours do, you're in deep trouble. 

Curtis Manufacturing Company (30 Fitzgerald Drive, Jaffrey, NH 03452) has 
something to help less -than -neat computer users. The Keyboard Organizer, 
which will also delight the compulsively tidy, completely surrounds the keyboard 
(including IBM and Macintosh extended keyboards) and serves as a disk holder, 
keyboard cover, mouse garage, palm rest, and copy holder. As an organizer, it 
provides slots for holding eight diskettes, plus compartments for pens and pencils, 
paper clips, and a memo pad. Space has been left under the Keyboard Organizer 
for storing a standard -size mouse pad. A clear plastic cover protects the keyboard 
from dust and debris and easily converts into a copy holder. The padded, full - 
length palm rest provides wrist support. Price: $39.95. 

CIRCLE 67 ON FREE INFORMATION CARD 



A Telephone -Operated 
It seemed that every time I 

needed to work on my 
computer at home, the 

files I needed were usually on 
the hard drive at work. The 
problem was that the office 
computer was always off at 
night and during the week- 
ends, so there was no way to 
download the information. I 

thought about leaving the of- 
fice modem and console run- 
ning overnight, but the wear 
and tear on the unit running 
for long periods of time 
seemed too much. 

During one of my Saturday 
30- minute drives to the office 
to work on the office comput- 
er, I realized that what was 
needed was a simple way to turn on the 
office modem and computer from a 
remote location. Then, using the right 
communications software, I could ei- 
ther remotely operate the office con- 
sole from my home computer or simply 
download the needed files. Dubbed 
Access III, the simple circuit that follows 
allows you to do exactly that. The circuit 
is inexpensive, simple to build, and easy 
to operate. 

ON 

MONITOR 

e a 

A B C 

Power Switch 
for your 

Computer 
About the Circuit. Figure 1 shows a 
schematic diagram of Access III. The 

circuit is basically a telephone -tone de- 
coder that produces a binary code, 
which then can be used to remotely 
activate 117 -volt AC devices individu- 
ally using a tone code that's transmitted 
via the telephone line. Although the cir- 
cuit shown will handle three power 
switches, only two would generally be 
required for most remote computer ap- 
plications. However, some offices (or 
homes) might use an external hard -disk 
drive; the third switch could be used to 
apply power to that unit. 

Access Ill is built around a SSI -202 
telephone -tone decoder IC. The tones 
required by Access Ill are available at 
the speaker terminal of the average 
answering machine that has been set 
to the "call monitor" mode. Access Ill is 

connected to the answering machine 
speaker through a small coupling ca- 
pacitor and a short length of shielded 
cable. 

In order to activate the office corn- 

This simple project can 
save you many a weekend 

trip to the office to retrieve 
data from, or do work on, 

your office computer 

BY JIM STEPHENS 

puter and modem from a remote loca- 
tion, the call is taken by the answering 
machine, which is set to answer the 
phone on the third or fifth ring. When 
the message recorder starts, you simply 
press the code that activates the 
modem followed by the code that acti- 
vates the computer, and then hang up. 
The computer's boot -up disk must con- 
tain an auto- execute batch procedure 
that loads a communications program 
preset to automatically enter the an- 
swer mode. 

The communications program must 
be instructed to avoid menus and go 
straight to the connect modem-a fair- 
ly simple task with a good program and 
a Hayes compatible modern. The 

modem switches must be set 
to answer the phone on the 
first ring. A second call is then 
made by the communica- 
tions program from the re- 
mote location to the now - 
ready office computer to es- 

tablish the communications 
link. 

The main player in that data 
link is the tone decoder, which 
accepts the DTFM tones 
(available from the speaker 
terminals of the answering 
machine), and converts (de- 
codes) that signal, producing 
a binary output that's sent to 
U3 (a 74175 quad D flip -flop). 
Each time U1 receives a valid 
tone, a positive pulse is pro- 

duced on the DAV (Data Available) line 
at 14. The DAV pulse is inverted and 
delayed by a pair of NAND gates, U2 -a 
and U2 -b. 

That negative transition is used by U3 

as the clock pulse to latch the data 
from L1. The output of U1 could be de- 
coded into sixteen bits, but since all six- 

teen combinations are not needed, 
you will not have to go to that extra 
effort and expense. The outputs of U3 

are then sent to three optoisolators/ 
couplers (U4 -U6) that are used to acti- 
vate three 4 -amp Triacs (TR1 -TR3). The 

Triacs control the power to the modem 
and computer console. 

It should be noted here that the corn - 
puter monitor of the remote (office) 
computer does not have to be acti- 
vated. Actually, it is better that the com- 
puter monitor be left off; like home 
television sets, they can and do some- 
times cause fires. 

The decoder circuit produces a sep- 
arate high output for the DTMF tones, 1, 

2, 4, and 8. Actually, all numbers on the 
touch pad are recognized, since all 
other numbers and symbols on the key- 
pad are simply combinations of those 
four lines. So, if the modem was con- 
nected to channel 1, sending a 1 DTMF 

tone would activate the modem. If the 
computer was connected to the chan- 
nel 2 line, pressing 2 would turn off the 
modem and activate the computer. 

That's undesirable; to get around that 
problem you have to press 1 first, wait a 
few seconds for the modem to initialize, 
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Fig. I. Access III is essentially a telephone -tone 
output that is fed to D flip - flops, which are used 
apply power to the connected devices. 

and then press 3 to leave the modem 
on and turn the computer on also. 
Pressing the 7 key would then activate 
the third channel, while leaving chan- 
nel 1 and 2 on. All three channels should 
not be powered up all at once to mini- 
mize the surge on the line. 

It is possible to decode several num- 
bers that allow a code to be entered 
before the circuit can be activated. 
That would keep an unauthorized ac- 
tivation from occurring. That can get 
complicated and isn't really necessary 
because most remote- access pro- 
grams include a password function that 
must be correctly entered before ac- 
cess is allowed. 

False triggering due to noise on the 
line, or power- switch bounce could 
cause the latch to start with one or two 
of the channels already activated. So 
Cl and R2 have been added to the 
circuitto provide a delayed pulse at pin 
1 of U3 when the decoder is first acti- 
vated to prevent that condition. 

Bypass switches (S2 -S4) are included 
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decoder that produces a weighted binary 
to activate individual Triac circuits that 

in the circuit so that the equipment can 
be powered without having to discon- 
nect power plugs from the circuit. In 

order for the bypass function to work, SI 

must be placed in the bypass position. 
Then S2 -S4 can be used to power up 
the desired device. Note that a neon 
lamp is connected in parallel with 
each socket. Those lamps indicate 
which socket has been activated. All 
switches can be neon lighted, but I 

chose separate neon indicators to 
save money on the switches. 

Wiring the Circuit. Access Ill was built 
on two sections of perfboard; one sec- 
tion containing the decoder /latch 
portion of the project, and the other 
containing the optocoupler /Triac 
portion of the unit. Things were handled 
that way because the optocouplers 
and Triacs relate directly to the 117 -volt 
lines and should be separated as much 
as possible from the low voltage corn - 
ponents. 

Caution: When working with a 117- 

volt AC line, extra care is extremely im- 
portant because house current can be 
dangerous to your health. If you are not 
experienced with high- current wiring, 
get help from someone more experi- 
enced. 

Assemble the circuit guided by the 
schematic diagram in Fig. 1. The author 
used sockets for all of the IC's in the 
project; point -to -point wiring was used 
to interconnect the board -mounted 
components. Begin assembly by 
mounting the IC sockets to the board, 
and then wire the support components 
to the sockets. In the case of the op- 
toisolator /coupler board, make sure 
that the connections between each Tri- 

acs' main terminals (MT1 and MT2), the 
receptacles, and the bypass switches 
use well -insulated, heavy, stranded, 12- 
gauge wiring, and all solder connec- 
tions for those lines should be insulated 
with heat -shrink tubing. 

The project should be housed in an 
all -metal case for safety. Note that the 
case should not be connected to the 



ground wire of the 117 -volt line. If your 
computer manual states that your 
computer should not be activated from 

,a plug strip or surge protector, the 
pòwer connections may be made at 
the computer switch terminals. You can 
check your manual for such require- 
ments. 

The power receptacles, S01-S03, 
should be standard, single -outlet, po- 
larized, three -terminal, 15 -amp AC 
types. Pay particular attention to the 
polarized wiring on the receptacles as 
it relates to the plug, PLI. The large holes 
on the receptacles go to the large 
prong on the plug. That keeps the sys- 

tem's common lead common. Since 
the output is capable of handling three 
devices, the power cord from the plug 
should be a heavy -duty, three -wire 
cord. Switch S1 must be connected in 

the line going to the small prong (the 
"hot" wire). 

The Decoder Power Supply. Rather 
than build a complete power- supply 
circuit for the small amount of current 
needed by the decoder /latch circuit, 
the author opted to use a small 6 -volt, 
150 -mA DC adapter. The adapter pro- 
vides several times the power needed 
by the decoder /latch circuit. Use a VOM 
to make certain of the polarity of the 
wires before making the power con- 
nections to the decoder /latch board. A 
reversed connection to that section 
can damage the IC's. 

Note that the ground lead from the 
adapter is shown as system ground. 
Only the low- voltage circuitry is 

grounded via that lead. The 12 -volt cir- 
cuit does not connect to the 117 -volt AC 
ground in any way and should not be 
tied to the case. 

In order to avoid yet another wire 
dangling from the case and another 
plug to plug in, the adapter was in- 
stalled within the decoder case and 
wired directly to the main AC leads 
(which are wired to the Triacs and re- 
ceptacles). That allows the decoder/ 
latch circuit to be activated via SI. The 
small amount of heat produced by the 
adapter is no problem and is easily dis- 
sipated by the metal case. 

Answering Machine Connection. 
Only two wires connect to the answer- 
ing machine: One wire comes from the 
decoder's analog -in terminal and the 
other is the low- voltage ground. If the 
distance from the answering machine 
to the decoder is over two feet, that 
connection should be made through 
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PARTS LIST FOR THE 
ACCESS III 

SEMICONDUCTORS 
U1 -SSI -202 DTMF tone decoder, 

integrated circuit 
U2 -4039B quad 2 -input CMOS NAND 

gate, integrated circuit 
U3 -74175 quad D flip-flop with clear, 

integrated circuit 
U4- U6- MOC3010 Triac -driver 

optoisolator /coupler, integrated circuit 
TRI- TR3 ---6 -amp, 400 -PlV Triac 
LEDI- Miniature red LED 
LED2 -LED4- Miniature green LED 

RESISTORS 
(All fixed resistors are %a -watt, 5% 

units.) 
R1-22,000-ohm 
R2 -R5 -1000 -ohm 
R6-R8- 330 -ohm 
R9-R11-180-ohm 
R12- 1- megohm 

ADDITIONAL PARTS AND MATERIALS 
C1- 0.03 -p.F, ceramic -disc capacitor 
C2 -2 -µF, 16 -WVDC, electrolytic 

capacitor 
1I -Phono jack 
NEI -NE3 -Neon lamp 
SOI -S03 -117 -volt 3- terminal AC 

socket 
PL1 -117 -volt 3- terminal molded AC 

power plug with line cord 
PSI-6-volt DC wall adapter 
SI -S4 -SPST switch 
XTALI -3.579 -MHz colorburst crystal 
Pertboard materials, metal enclosure, 

wire, solder, hardware, etc. 
Note: The SSI -202 DTFM tone decoder 

may be ordered for $12.00, plus $2.00 
shipping and handling, from 
Syntronics, 2143 Guaranty Drive, 
Nashville, TN 37214; Tennessee 
residents please add 71/2% sales tax. 

small- diameter, shielded, phono cable 
to minimize AC hum and RF pick-up, 
which could cause tone distortion and 
unreliable operation. 

The answering machine case will 
need to be opened and a small phono 
jack installed that connects to the exist- 

ing two speaker leads inside the case. 
Another phone jack in the decoder 
case accepts the other end of the ca- 
ble. 

There are other methods of automat- 
ic answering of the phone, but those 
get somewhat complicated and can 
be expensive if certified equipment is 

used to detect the ring and take the 
phone off -hook. I've seen several cir- 
cuits of that type that use a neon bulb 
that activates a light sensitive diode 
and relay. 

If you don't want to open up the of- 
fice answering machine, it is possible to 
simply connect the tone through a 
small mike and op -amp. You could ex- 
periment on your own if an answering 
machine is not available, but the use of 
a certified answering machine as de- 
scribed simplifies the installation pro- 
cedure and is a very reliable way of 
making that connection. 

Turning the Computer and Modem 
Off. The need to power down the 
modem and computer is just as impor- 
tant as turning it on. That's done by 
hanging up and calling the number 
back and pressing the 8 key on the 
telephone keypad. The tone produced 
by the 8 key places a high at the cath- 
odes of the optoisolator /coupler inter- 
nal LED's, thereby deactivating the 
optocouplers. That, in turn, removes the 
gate trigger from the Triacs, so that on 
the next transition of the AC waveform, 
the Triacs are deactivated. And that re- 

sults in power being removed from the 
sockets and, by extension, the devices 
connected to the sockets. 

That can be difficult since your de- 
coder circuit is connected to the an- 
swering machine which no longer will 
get to answer the phone if your modem 
is answering on the first ring. You must 
instruct your modem by way of the 
Hayes "AT" software commands (while 
the computer is running) that you do 
not want it to automatically answer. The 
command for this is ATSO =O$Od. 
There are several ways that this can be 
accomplished. Here's how I do it: I use 

Bitcom as my communications pro- 
gram, but others will work fine since 
many have the same file and switch 
capabilities. 

The remote location's modem auto - 
answer switch is set to the "no auto - 
answer" position. The program must 
switch the modem over to automatic 
answer when it boots up. As stated pre- 
viously, the autoexec.bat file at the start 
of the procedure begins by loading an 
automatic answer file that avoids the 
menus and goes directly to the con- 
nect mode with the automatic answer 
feature selected for the modem. 

When you hang up the phone on 
your end of the communication link, the 
modem will use a hang -up string that 
resets the modem back to the switch 
settings. The modem will now not an- 
swer when the phone rings, and the 
answering machine will allow you to 
enter the power -down code. Press an 8 

(Continued on page 82) 
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As the saying goes, the only two 
things in life that are certain are 
death and taxes. The field of 

electronics supports that adage. Elec- 
tronics is filled with numerical uncer- 
tainties- values that may fall anywhere 
within a limited range. 

Normally a circuit's lack of precision 
components have little effect on its op- 
eration. Indeed, most circuits are de- 
signed to tolerate variation. Even the 
most cautiously designed network, 
however, can be crippled if deviations 
from nominal specifications add up. 

One of the largest sources of uncer- 
tainty is the variation between compo- 
nent values; no two are exactly the 
same. Of all the 1000 -ohm resistors 
you've ever used, probably none of 
them were exactly 1000 ohms. They 
may have been so close that your 
meter registered 1000, but more sen- 
sitive equipment would have shown a 
deviation. 

Variations between component val- 
ues are not the only culprits. Other 
causes of uncertainty in electronics in- 
clude uncalibrated meters, imperfectly 
regulated power supplies, induced 
electrical noise, and even environmen- 
tal effects such as temperature and hu- 
midity. 

Armed with even a limited knowl- 
edge of how to deal with uncertainties 
in calculations, you can identify poten- 
tial problems and eliminate them. This 
awareness can also be a great asset 
when selecting component tolerances 
(e.g. you'll know when to use a 5% re- 
sistor and when to spend the extra few 
cents for its 1% counterpart). 

This article presents a basic overview 
of how uncertainties should be dealt 
with for the four primary mathematical 
operations: addition, subtraction, multi- 
plication, and division. While discussing 
the four basic operations, the article will 
demonstrate a generic methodology 
that can be used to determine how 
uncertainties should be handled in 
more complex operations. Before we 
get to all that, though, a short discussion 
of the notation used for uncertainties is 

in order. 

Uncertainty Notation. As you're 
probably aware, numbers with uncer- 
tain values can be written as a series of 
three separate numbers: a target or 
nominal value, a maximum deviation 
above nominal, and a maximum de- 
viation below nominal. Because the 
two deviations are generally the same 
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in magnitude, only two numbers are 
usually listed. 

For example, let's return to the hypo- 
thetical 1000 -ohm resistor mentioned 
earlier. If it were a 5 %- tolerance com- 
ponent (signified by a gold fourth color 
band), its value could be listed as 1000 - 
ohm ± 5%. That indicates thatthe com- 
ponent's actual resistance can vary 
from 1000 ohms by up to 5% in either 
direction. Because 5% of 1000 is 50, the 
resistor may actually be anywhere from 
950 to 1050 ohms. 

Note that the deviation from nominal 
are usually given as either a percent- 
age (1000 ± 5 %), but can be specified 
as an absolute magnitude (1000 ± 50). 

Addition and Subtraction. Assume 
two resistors are connected in series, 
the first a 5% component with a nomi- 
nal value of 820 ohms and the second 
a 10 %, 360 -ohm element. The network's 
nominal resistance, from the top of the 
upper component to the bottom of the 
lower one, would then be 1180 ohms. 

The highest possible total resistance 
would occur if both components were 
at the upper end of their tolerance 
bands. True resistance values would 
then be 861 and 396 ohms, respec- 
tively, and the total circuit resistance 
would therefore be 1257 ohms. Finally, 
the actual circuit's deviation from its de- 
signed value would be 77 ohms. Clear- 
ly, the total deviation of 77 ohms is the 
sum of the absolute deviations for the 
two individual components, 41 and 36 
ohms. 

Now let's apply the above procedure 
to the subtraction operation. Figure 1 

shows a segment of a larger circuit, in 

which the current through a resistor is 

dependent on the exact values of two 
independent current sources. By 
Kirchoff's current law, the current 
through the resistor (Ir) is the difference 
between I and 12; that is: 

Ir = I1 -12 

We would expect Ir to have its largest 
value if I and 12 were at the upper and 
lower ends of their respective toler- 
ance bands. Let's say the have a toler- 
ances of ± 50 mA and ±25 mA 
respectively. So: 

I, = (750 mA + 50 mA) = 800 mA 

and 

I, = (200 mA - 25 mA) = 175 mA 

the calculation of Ir yields a result of 625 
mA. The actual current flowing through 
the resistor would therefore be 75 mA 
greater than the target rate of 600 mA. 
We conclude that the current through 
the resistor is 600 mA ± 75 mA. 

From the results of these two thought 
experiments we can infer a standard 
rule: When adding or subtracting two 
numbers, the total nominal value is the 

Fig. I. The uncertainty of component values 
leads to uncertainties in the values of cur- 
rent through a circuit. The overall uncer- 
taint y can really add up. 
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The tolerance of components can lead to design 
errors. Learn how to determine when tight component tolerance.~' 

are needed with this quick tutorial. 

CERTAINTIES' 
sum or difference of the Iwo original 
values; the uncertainty of the result is 

the sum of the absolute magnitudes of 
the two original uncertainties. 

Multiplication and Division. With a 
general rule for addition and subtrac- 
tion under our belts, we now turn our 
attention to the more complex opera- 
tions of multiplication and division. 
Since multiplication and division have 
the same relationship to each other as 
addition and subtraction (they are al- 
gebraic inverses of one another), we 
might expect a single rule to cover both 
multiplication and division. That does 
turn out to be the case, so we will there- 
fore only consider multiplication in de- 
tail. 

Assume P is the power dissipated by a 
resistor in a direct -current (DC) circuit. 
The power is the product of the the 
current (I) through the resistor and the 
voltage (V) across it. If I = 16 ± 2 amps 
and V = 20 ±5 volts, the nominal value 
of P is 320 watts. The power will deviate 
furthest from this value when both the 
multiplier (V) and multiplicand (I) are at 
the upper limits of their ranges. In that 
case, P is 450 watts. The difference be- 

Fig. 2. This example resistor network 
should help clarify how tolerance values are 
affected by mathematical operations. 

tween the two 130, or 40.625% of the 
nominal value. 

To obtain a minimum value for the 
component's power both V and I must 
be at the lower ends of their respective 
ranges. The calculation becomes: 

P = 15 x 14 = 210 watts 

which is 110 (34.375 %) below nominal. 
Unlike addition, the multiplication 

operation produces asymmetric (read 
that unequal) positive and negative 
uncertainties. A mathematical purist 
would be forced to indicate separate 
positive and negative tolerances. 
Those of us who can afford to lose some 
accuracy, however, can make an ap- 
proximation of the uncertainty of the 
final result. 

Averaging the two deviations comes 
to mind as a good method. When that 
is done, in both the absolute and per- 
centage forms, the averages are 120 
and 37.5 %. From that it is easy to see 
that an approximation for the final un- 
certainty is just the addition of the per- 
centage uncertainties of the multiplier 
and multiplicand. 

By performing a similar analysis for 
division it can be shown that the same 
result applies. Hence we can write a 
general rule for both operations: When 
the operation of multiplication or divi- 
sion is to be performed on Iwo num- 
bers, the uncertainty of the result is the 
sum of the percentage uncertainties of 
the two original numbers. 

Example. Finally, to demonstrate the 
rules just derived, we'll calculate the 
total resistance of the series /parallel re- 

sistor network shown in Fig. 2. It is sug- 

gested that you try this exercise on your 
own before reading the solution. 

Assume the following component 
values: 

R1 = 910 ±5% ohms 
R2 = 560 ± 1% ohms 
R3 = 180 ±5% ohms 

Given those values, the parallel com- 
bination of R1 and R2 would yield a 
combined resistance of RP where: 

RP = R1 x R2 /(R1 + R2) 

= (910 ± 5 %) x (560 ±1 %) 
((910 ± 45.5) + (560 ± 5.6)) 

= 509600 ± 6 %/(1470 ± 51.1) 

= 509600 ± 6 %/(1470 ± 3.476 %) 

= 346.7 ohms ± 9.476% 
= 346.7 ± 32.8 ohms 

Of course, the last step in the calcula- 
tion of R, (the total equivalent resis- 
tance) is to add the resistance of R1 to 
the value of R, just calculated: 

Rf = R1+ R, 
R,= 180 ±5% +346.7 ±32.8 
Rt = 180 ± 9 + 346.7 ± 32.8 
Rf = 526.7 ±41.8 ohms = 526.7 ohms 

7.94% 

From this example we see how even 
rather small uncertainties can be am- 
plified through repeated calculations. 
The tolerance of the total resistance 
netwo k is nearly 8% even though the 
individual tolerances are 5% or less. 

As mentioned in the introduction, 
normally this type of error "stack -up" will 
have a little effect on a circuit's opera- 
tion. But armed with even the bounded 
knowledge presented here, you should 
be able to avoid any problems that 
may arise from uncertainty. 
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The vast majority of seven -seg- 
ment displays used commer- 
cially are housed in packages 

containing one or more individual dig- 
its (either common anode or common 
cathode), each configured for "direct 
drive." Direct drive means that each 
segment of each digit is provided with 
one terminal for connection to external 
driver circuitry. Such displays may be 
driven by a standard decoder /display 
driver (such as the 7447 and 7448 unit 
covered in a previous exercise). 

However, when the number of digits 
in a display panel reaches four or more, 
the circuit becomes too complex, bulky, 

and expensive for direct drive -too 
many external connections and too 
many individual drivers are needed, 
which adds considerably to the cost. 

To reduce the hardware needed to 
implement a four or more digit display 
a technique known as multiplexing is 

used. Multiplexing is accomplished 
using a special type of circuit known as 
(what else ?) a multiplexer. 

Multiplexer Basics. A multiplexer is 

actually a signal -selector circuit (like a 
multi -position switch) that allows what is 

best termed as a form of time sharing of 

*Our gratitude is extended to the EIA/CEG for 
the creation of this course, especially to the 
consultants who brought it to fruition: Dr. 
William Mast, Appalachian State University; 
Mr. Joseph Sloop, Surry Community College; 
Dr. Elmer Poe, Eastern Kentucky University. 

The Digital Microprocessor Course is re- 
printed here with the permission of the 
Electronic Industries Association /Consum- 
er Electronic Group ( EIA/CEG). The com- 
plete parts kit is available from EIA /CEG. 
For further information, contact EIA/CEG 
Product Services Department, 1722 Eye 
Street, NW, Suite 200, Washington, DC 
20006; or call 202/457 -4986. 

current paths. Several signals are fed to 
the multiplexer and by using control in- 

puts, the selected signal is made avail- 
able at the output. 

The concept of multiplexing can best 
be illustrated using a couple of single - 
pole double -throw switches, as shown 
in Fig. 1 (simplistic though it may be), 
where two input signals and Iwo output 
devices share a single current path. For 

the sake of discussion, let's assume the A 
input signal is applied to switch S1 and 
switch S2 is connected to the A output 
device. After a period, the control sig- 

CONTROL LOGIC 

r"-; 
INPUT A o---o v:40 

S2! 
o- oOUTPUT A o INPUT Bo S1 S2 o- oOUTPUT B 

Fig. I. To reduce the hardware needed to 
implement multi -digit displays, a 

technique known as multiplexing is used. 
A multiplexer is actually a signal selector 
circuit (or multi -position switch) that 
allows a form of time sharing of current 
paths. 

nal causes both S1 and S2 to toggle to 
the B positions, passing the B input sig- 
nal to the B output device. Display multi- 
plexing requires slightly more complex 
circuitry to reduce the number of con- 
nections to the display, however the 
concept is pretty much the same. 

Display Multiplexing. Multiplexed, 
multiple -digit displays require special 
decoder /drivers. Such drivers connect 
all like segments of each digit in paral- 
lel, forming a matrix of seven segment 
by N (N being the number of digits in 

the display). 
The task of the multiplexed decoder/ 

driver is to logically select the appropri- 
ate segments and digit of the display, 
illuminating each at the proper time. 
Only one digit is actually activated at a 
time, however, due to the rapid switch- 
ing action -sequential strobing -of 
the multiplexed decoder /driver, all dig- 
its appear constantly on. 

A block diagram of a generic multi - 
digit display with multiplexed seven - 
segment decoder /driver is shown in Fig. 

2. The multiplexer consists of a decoder 
(which accepts a 4 -bit BCD input), seg- 
ment drivers (which either sink or source 
current to light the LED segments), digit - 
drivers (that, like their counterparts, the 
segment drivers, either sink or source 
current), and the control -logic circuit 
(that controls the multiplexer's switch- 
ing). Note that the multiplexer provides 
only one set of segment drivers and 
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Fig. 2. This generic multiplexer consists of a 
a control -logic circuit. 

that all like segments are tied together. 
When a valid BCD input is received, it 

is decoded and fed to the driver cir- 
cuits. Let's assume that 1111 (decimal 15) 

is applied to the BCD input of the multi- 
plexer. Ignoring the decimal point, dec- 
imal 1 (the most- significant digit or MSD) 

is placed on the segment lines. The 
multiplexer activates DISP4 for a set 
period of time. And after that time has 
elapsed, the segment drivers output a 
signal to produce a decimal 5, while 
the control logic circuit activates the 
second MSD (DISP3). 

The control logic then returns to the 
first position again lighting the first digit 
with a 1, and then switches back to the 
second MSD, displaying a 5. The actual 
switching takes place so fast that eye 
does not detect any blinking. The multi- 
plexer may also include circuitry for the 
positioning of a decimal point (which is 

not included in our example, but posi- 
tioning is handled in pretty much the 
same manner as the digit drivers). 

Timing is Key. In all multiplexing oper- 
ations, timing is critical; if, for instance, 
data intended for the most -significant 
digit is on the segment outputs, but the 
least- significant digit (LSD) is activated, 
or the,control logic is in the process of 
deactivating the LSD and activating the 
MSD, it's obvious that you'll get an incor- 
rect readout. 

Many multiplexing circuits come 
equipped with an internal clock gener- 
ator, and require a minimum of external 
components to set the proper clock 
rate (often nothing more than a resistor 
or two, a couple of capacitors, and a 
crystal to stabilize the clock frequency). 
Such all- encompassing IC's have gain- 
ed in popularity in recent years. In fact, 

decoder, segment drivers, digit- drivers, and 

with the advent of large -scale integra- 
tion (LSI), it is quite common to find 
complete systems of many types pack- 
aged in a single chip -Intersil's ICL7107 
31/2 digit, single -chip A/D converter, for 
example. 

The ICL7107-a pinout diagram of 
which is shown in Fig. 3- contains 
seven -segment decoders, display driv- 
ers, a reference, and a clock circuit. 
That low- power, high -performance 
chip boasts a guaranteed zero reading 
for a 0 -volt input, true polarity at zero for 
precise null deflection, a typical input 
current of 1 pA, direct -display drive ca- 
pabilities (no external limiting compo- 
nents are required) low noise (less than 
15 p,V peak -to- peak), and low power 
dissipation (typically less than 10 mW). 

PARTS LIST FOR THE 
DEMONSTRATION CIRCUIT 

RESISTORS 
(All resistors are %a -watt, 5% units, 

unless otherwise noted.) 
R1-24,000-ohm 
R2- -47,000 -ohm 
R3- 100,000 -ohm 
R4 -1000 -ohm trimmer potentiometer 
R5- 1- megohm 

CAPACITORS 
C1-- 0.1 -µF ceramic -disc 
C2- 0.47 -µF, ceramic -disc 
C3 0.22 -11F, ceramic -disc 
C4- 100 -pF, ceramic -disc 
C5- 0.01 -p.F, ceramic -disc 

ADDITIONAL PARTS AND MATERIALS 
U1-ICL7107 31/2-digit A/D converter, 

integrated circuit 
DISP1- Common -anode display, see text 
Breadboard materials, ± 5 -volt power 

supply, low -voltage variable power 
source, voltmeter, etc. 

11 V+ OSC 1 40 

21 D1 OSC 2 39 

31 Cl ICL7107 (LED) OSC 3 38 

41 B1 TEST 37 

51 Al (UNITS) REF H I 36 

61 F1 REF LO 35 

71 G1 CREF + 34 

81 E1 CUE- 33 

91 D2 COMMON 32 

101 C2 IN HI 31 

111 B2 IN LO 
(TENS) 30 

121 A2 NZ 29 

131 F2 BUFF 28 

141 E2 INT 27 

151 D3 V- 26 

161 

171 

B3 

F3 

(TENS) 
(100'S) 

G2 

( A3 

25 

24 

181 E3 (100'S) {l A3 23 

191 AB4 (1000) G3 22 

201 POL BP/GND 21 

Fig. 3. The 1CL7107 contains seven - 
segment decoders, display drivers, a 
reference, and a clock circuit. 

Operational Characteristics. Each 
measurement cycle of the ICL7107 is 

broken down into three phases: auto 
zero (A -Z), signal integrate (INT), and de- 
integrate (DE). During the auto -zero 
phase three things happen: input high 
and low (pins 31 and 30, respectively) 
are internally disconnected from their 
external pins and shorted to analog 
common (pin 32); the reference ca- 
pacitor (connected between pins 33 
and 34) is charged to the reference 
voltage; and a feedback loop is closed 
around the system to charge the auto - 
zero capacitor to compensate for off- 
set voltages in the. ICL7107's internal 
buffer /amplifier, integrator, and com- 
parator. Since the comparator is in- 
cluded in the loop, the auto -zero 
accuracy is limited only by the noise of 
the system. In any case, the offset re- 
ferred to the input is less than 10 RV. 
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