PROJECT-BUILDER’S SPECIAL!

BUIEDE:

A PHONE PAGER

® AN EXPLOSIVE-GAS
DETECTOR

¢ THE DOOR MINDER

® A KEYHOLE
ILLUMINATOR

AN DIeTSIVIGR

"WHERETOFIND
'ELECTRONICS PARTS

'

A N
GERNSBACK

PLELICATION

HiAadld oIS N



www.americanradiohistory.com

A DAY IN THE LIFE OF SCOPEMETER.

6:42 AM, Motor in #2 shaft overheating. 8:23 AM, Security Monitor not working. 9:25 AM, Conveyor Stepper Control fails.

Dual channel shows incorrect drive signal. 3-1/2-digit DMM indicates bad ground. Cursors help find broken sync connection.

10:57 AM, Intermittent Auditorium lighting. 11:17 AM, 5V Control Signal is bad. 12:58 PM, Air Conditioner overheating.

Waveform shows too much noise. Scope dlsplay reveals -DC offset. Resistance shows corroded connection.

.
i

1:22 PM, Copier toning uneven. 2:14 PM, Testing Power Inverter loads. 3:12 PM, Copier fails, again! £l
Counter finds clock off frequency. Save reference waveform to memory. The ns rise time helps find broken shietd.

4:05 PM, Salesman presents demo board. From the roof top to the basement,
25M$/s finds 40ns glitches. indoors and out, the ScopeMeter test

tool works wherever you work. The sealed,
ruggedized case is designed for hand-held
use. The backlit screen works in both
bright sun and low light conditions. And
the logical control panel makes operation
simple. So, make your day a little easier.
Call 1-800-44-FLUKE and ask how the
ScopeMeter test tool can help you save
time and frustration with electrical
problems, on the go.

©1993. John Fluke Mfg Co.. inc.. P.Q. Box 9090, M/S
250C, Everett, WA 98206-9090. U.S. (206) 356-5400.
Canada (416) 830-7600. Other countries (206) 356-5500
All rights reserved. ScopeMeter 1s a registered trademark
of John Fluke Mg Co.. Inc. Ad No. 00387

FLUKE
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Popular Flectronics

THE MAGAZINE FOR THE ELECTRONICS ACTIVIST!
CONSTRUCTION ARTICLES

BUILD AN EXPLOSIVE GASDETECTOR ................ POnOacnacaR00RR008a00000800088000 Anthony Charlton 31
Safeguard your family and property by detecting dangerous-gas concentrations before they reach combustible levels

BUILD THE PHONE PAGER . ... ..o ittt i ie i te i e ea st i saaaeancantaneeneennn Jim Cooke 37
Summon family members or co-workers without straining your vocal cords

ADD ADVM TO YOUR PC ... it iiitiii i iea it eas et eneranteenneneessnnennarsnnes Scott Hendershot 41
Turn your PC into a digital voltmeter for automated testing, to record readings over time, and more

PIPE AND TUBING ANTENNAS . ... .. ittt ittt reniareerrananeerrannaseaannnnns Joseph J. Carr 44
Design and build your own communications antennas and save a bundle in the process

BUILD THEDOOR MINDER . ...ttt ieitnettenneneesrantenesrontonnernnssennennns Brian Pillar 53
It keeps an eye on the door even when you can not

BUILD A KEYHOLE ILLUMINATOR .. ....ciiiiiiiiitieirinerenneanneronsonneenaraennennns Marc Spiwak 55

Get a spot of light when, and where you need it most

FEATURE ARTICLES

CHARLES PROTEUS STEINMETZ .. ... .. ittt it i e i raenaenseansnneneanns James P. Rybak 56
Learn about the genius who overcame physical disability to change the science of electronics
WHERE TO FIND ELECTRONICS PARTS .....iiiiiiiiteiaeaeaaancaeaeanansnraraannansnenans Neil W. Heckt 62

We make the hardest part of project building—finding parts—a little easier

PRODUCT REVIEWS

€ 174 5
Panasonic’s Check Printing Accountant; Intuit’s Quicken for Windows; Videonics' Home Video Editor; and much more!

HANDS-ON REPORT ................. et ieeteteea it eer et aea e anea i aen s s 24
Kelvin-95 digital muitimeter/engine analyzer

PRODUCT TEST REPORT ..iiiitiettttteaeeenanneerannseeerannesnetsonneeeennonneeennnns Len Feldman 26
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COLUMNS

ANTIQUE RADIO ...ttt ttiet et it ea i e s raeesnassnesanneronssensranesransnnns Marc Ellis 66
Beind the scenes at the Motorola Museum

COMPUT ER Bl TS ...ttt tiiietttteennetessannnsaanaaneeerasaesessannnsseennnnneeenn Jeff Holtzman 68
Visual programming 1I: Access

CIRCUIT CIRCUS ...ttt it eieaieeacaecascaeaaeasennensencnncnneanennns Charles D. Rakes g
Something for just about everyone

THINK TANK ..ttt e it ie et enesan e ennteanaransennornnseennennansen John Yacono 74
Derby stuff

DX LISTENING ... ittt ittt it it ettt aaeaaeaneansansaeensentansanaanennnn Don Jensen 78
Getting two for one

L Y . [ Joseph J. Carr 80
Ham-radio potpourri

SCANNER SCENE . ...ttt ittt ittt et eeaae s tenten e tesanaeeessaneeesennnnnserannns Marc Saxon 82

A look at trunked Systems
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=10 i 10 . Y Carl Laron 2
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Popular Electronics EDITORIAL

Larry Steckler
EHE, CET
Editor-In-Chicf and Publisher
EDITORIAL DEPARTMENT

Carl Laron
Editor
Robert A. Young A POTPOURRI OF PROJECTS
John J. Yacono Our mission at Popular Electronics is to present
Byron G. Wels, K2AVB comprehensive coverage of the electronics hobby. That means
Associate Fdior providing articles about such diverse areas as consumer
Teri Scaduto : K . . . .
Assistant Editor electronics, ham radio, shortwave listening, antique-radio
;‘,""YI"A“‘_’“ collecting and restoration, computers, automotive electronics,
Haoria ssistant Y .
Marc Spiwak new technologies, and more. In past months, specific issues
S Ed"“""",“’ é‘;” have highlighted new consumer products, satellite TV, the
oseph J. Carr, K41PV .
pMm Ellis future of electric cars, and computers.
Len Feldman
Jeffrey K. Holtzman
Don Jensen
c";’;‘:: ;r::es But we have never forgotten that the cornerstone of our
Contributing Editors popularity is project building. In this month’s issue we present
PRODUCTION DEPARTMENT a new potpourri of projects and articles sure to please even
Ruby M. Yee the most jaded builder. The projects revolve around
Production Director ) ;
Karen S. Brown convenience (a phone pager), safety (an explosive-gas
M” "’"“:;"”"AM""”R” detector), security (a door minder and a keyhole illuminator),
arcella AMOroso . A .
Production Assistant radio (pipe and tubing antennas), and computers (add a DVM
L{'fﬂ Rachowitz to your PC). Further, Think Tank, Circuit Circus, and Ham
Editorial Production o g g o
ARTIDERATRENT Rgdlo all feature even more circuits and small projects for
Andre Duzant builders.
Art Director
Injae Lee
lilustrator i L. .
Russell C. Trueison We even have an article that attempts to minimize the biggest
Hustrator hurdle most builders face in completing their projects: finding
Jacqueline P Cheeseboro parts. In the article Where to Find Electronics Parts, we
ulation Director } . . .
Michele Torrlllo provide a list of many major, and some not-so-major parts and

P-E Bookstore resource suppliers and their primary product lines.

BUSINESS AND EDITORIAL OFFICES
Gernsback Publications, Inc.

SO R0 No matter whether you like to build, tinker, or experiment, you
Farmingdale, NY 11735 ) . . . .
1-516-293-3000 are sure to find something that catches your interest in this
Fax: 1-516-293-3115 . . f .
President: Larry Steckler issue. We hope you enjoy it. The projects start on page 31.

Subscription
Customer Service/Order Entry

1-800-827-0383
7:30 AM - 8:30 PM EST

Advertising Sales offices listed on page 98
Cover Photography by Diversified Photo Services Q&

Composition by 2
ABC Mates Graphics :7 FIA" Carl Laron
8 .
AUDITED i Editor

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

Two errors appeared in the
schematic diagram of the
“Super Simple Shortwave Re-
ceiver” (Popular Electronics,
August 1993). First, the positive
end of C17 should connect to
the junction formed by U2-a pin
1, R12, and R14. Second, C13
should be taken out of the
signal path, between D2 and pin
3 of U2-a, and instead be con-
nected between the signal path
(at that same point) and ground;
the way that it is shown in the
schematic diagram grounds the
signal path. We are sorry for
any inconvenience this might
have caused.—Editor

After receiving a considerable
amount of feedback on my “Bat-
tery Butler” article (May 1993), it
has been determined that there
are two known errors in the
published article.

The first error is on the top of
page 36. The text reads: “Mea-
sure the voltage at pin 3 of U5.
That voltage should be at or
near 5.0 VDC." The actual text
should have read: “Measure the
voltage at pin 3 of U5. This
voltage should be between 11.5
and 15.0 VDC, with respect to
ground. Measure the voltage at
pin 14 of U1. This voltage
should be at, or near, 5.0 VDC."

The second error appears at
the bottom of page 36. The text
reads: "The recommended volt-
age [at pin 9 of U5] can be
determined by subtracting 0.10
VDC from the voltage noted
earlier at pin 4 of U5." The
actual text should have read,
“The recommended voltage at
pin 9 of U5 can be determined
by subtracting 0.10 VDC from
| the voltage noted earlier at pin 5
of U5." The text continues dis-
cussing pin 5 (as opposed to
pin 4) of U5, and most of the
readers have been able to figure
it out.—Larry Lanpher

CROWBAR CIRCUIT

My filament crowbar circuit was
published in Antique Radio in
the July, 1993 issue of Popular
Electronics. Before someone
comes to grief, | feel | should
point out a typo in the text of the
article. The 1.1 volts printed
should actually be 1.4 volts, as
the circuit was designed for

LETTERS

tubes such as the 1A7, 1U5,
etc., which require 1.4 volts. As
shown, the circuit would be un-
likely to protect 1.1-volt tubes as
mentioned. If protection of these
tube types is required, remove
one of the diodes and reduce
the input voltage accordingly.
Antique Radio is the first col-
umn | turn to each month—
keep the great stories coming!
C.R. ZINCK
Halifax, Nova Scotia
Canada B3N 1Y9

AUTOMOTIVE
ALTERNATORS

I found Gary Eggleston’s article,
“Fighting Interference” (Popular
Electronics, August 1993) to
be a good overview on EMI. He
offered practical solutions to
making equipment less suscep-
tible to interference. However,
his article contains one error in
the description of the auto-
motive alternator.

The article states that slip
rings connect the rectifying di-
odes to the coils of the rotating
armature. Actually, the rotating
element of the alternator is the
field. The stator is the armature
and it contains the diodes that
are directly connected to its AC
windings. The current for the
field is supplied via the voltage
regulator from the battery con-
tacts of the ignition switch. The
voltage regulator, which is often
contained in the alternator
housing, monitors the battery
voltage and supplies excitation
current to the rotor field through
the slip rings. The regulator
adjusts the excitation current
with the varying electrical load
and engine speed to the value
required to maintain a constant
battery-charging voltage
(around 14 VDC). The voltage is
varied with temperature, how-
ever, to provide more charging
current during cold weather.

The description in the article
more resembles that of the old-
style automotive generator. The
rotating element of the gener-
ator is the armature, and the
stator is the field. The gener-
ator-voltage regulator provides

| excitation current to the stator
field, and battery-charging cur-
rent is obtained from the rotor
armature via brushes that ride
on a segmented commutator.
“Rectification” is obtained by
rapidly switching the polarity of
the generator armature winding
with the brushes so that a DC
output current results. Because
the alternator is a more efficient
machine than the generator,
charging current can be ob-
tained at a lower engine RPM.
Generators were sometimes un-
able to charge the battery at
idle speed, which is one of the
reasons why the generator is no
longer widely used.

The brushes in an alternator
also last much longer than the
brushes in a generator, for three
reasons. First, the alternator
brushes only carry the field cur-
rent (less than 10 amps), while
the generator brushes must car-
ry the entire output current (50
to 100 amps, depending on the
generator rating). Second, the
alternator slip-ring surface is a
smooth continuous band, while
the generator commutator is
segmented, causing more me-
chanical wear. Finally, the
generator brushes have to con-
tinuously switch the polarity of
the highly inductive output wind-
ings to obtain the DC charging
current. This causes high-tem-
perature arcing, which adds to
the brush wear.

C.H.
Tinton Falls, NJ

FUEL MISER STATS

I've built three Fuel Misers using
the information that appeared in
the March 1993 issue of Popu-
lar Electronics. Two are
installed on gas furnaces (one
older, one fairly new)} and the
third on a brand-new electric
furnace. The first board was
hard-wired, the second etched
by hand, and the third etched
using the photocopy method. All
three are working with furnace
fans on continuously. The two
gas furnaces are operating at
40%, and the electric had to
settle for 70%. We started, as

WWAWWLamerazaradiehisetary. com

suggested, at 70% and de-
creased to the best comfort
level. The electric furnace is
more efficient, so the Miser
serves there as a fine-tuning
device (or at least that's the way
I'm looking at it).

I've kept records on gas costs
and consumption since 1982 on |
my own gas furnace (I have now
also begun keeping records on
the other furnaces). | installed
my first Fuel Miser in mid-April
and found a 30% reduction in
fuel consumption for that month
over last year. May, the first full
month of operation, was even
better—a 42% reduction. The
weather was very similar to last
year in both April and May.
Previous years were warmer, but
still show up with higher gas
consumption than this year. |
know it's too early for a good
statistical comparison, but I'll
keep you informed of future
results.

M.L.
Gatineau, Quebec, Canada

FULFILLING NEEDS

| am writing to thank you for
putting my request for an oper-
ator's manual in the “Haves &
Needs” sections of the Letters
column. | am glad to report that
a gentleman in South Dakota
sent me the manual—in fact, it
arrived in my mail one day after
| received the issue of Popular
Electronics that included my
request! | was very pleased, and
sent the gentleman a thank-you
note. Popular Electronics is a
great magazine, and | really
enjoy it. Keep up the good work.
David Bjorkman

Elk Point, Alberta, Canada

HAVES & NEEDS

| am searching for the manual

or circuit diagram for a Hal-
licrafters SW500 receiver. |

would gladly pay for any copy-
ing and postage costs. Thanks!
LEWIS FISHER

14 Redford Drive

Exeter, Ontario NOM 1S3 |
Canada | |
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There’s Big Profits In Electronics
If you have the Proper Training

Folecy-Belsaw can give you that
training. Training that will provide
high income potential in the 90°'s
and on into the twenty-first century.
The right training can give you the
potential for a bright, economically,
rewarding and fascinating future.
You can take control of your future
by choosing one of these highly
profitable carcer ficlds. Our experi-
ence proves when you're in a ficld
you’reinterested in you'll carn more
and advance farther than you ever
will in a field where you lack inter-
est.

It you're unhappy with your
present job, not satisfied with your
income, or if you feel you can't
rcach your full potential, now is the
time to act. There is no obligation to
get a free Career Kit from Foley-
Belsaw. Just check the coupon -
mailittous - we'll send your Career
Kit free.

VCR Repair

’ gy 5 =3 B
[ ]
VCR Technician
VCR Technicians report earning
$80.00 and more per hour. That’s
because this career field lacks the
qualified technicians to handle the

s

| @&

chanical. You learn these simple
repairs first so you startearning right
away. These basic repairs become
the foundation on which you build
your career.

Personal
Compvuter Repair

If you have used a computer or
are interested in how computers
work you've probably got what it
takes to become a computer repair
specialist. This field continues to
grow as pcrsonal computers are be-
ing usced in almost every office and
many homes.

You can cash in on this big de-
mand quickly when you learn per-
sonal computer repair by the Foley-

Belsaw method. This quick learn-
ing method teaches you the basics of
computer repair so you start earning
quickly as you continue to learn
more complicated procedures. Ina
short time you’ll be earning $80,
$100 or more an hour.

Beside VCR and Computer Re-
pair Foley-Belsaw can offer you spe-
cialized training in other high pay-
ing electronic fields. These courses
all provide the knowledge you need
to start a business of your own. A
business where you’re the boss. A
business that provides both finan-
cial and personal security.

Foley-Belsaw can also provide
you with nationally acclaimed train-
ing in several high paying mechani-
cal career fields. Just check the
coupon for your area of interest.
We’ll rush you a free career kit with
all the cxciting details.

FREE Kit

For a free information kit in
one of these high paying career
fields, contact:

Foley-Belsaw Institute

6301 Equitable Road
Kansas City, MO 64120

(] vCR Repair, Dept. 62083
| O3 computer Repair, Dept. 64013

|
I
| Since 1926
|
|
|

Foley-Belsaw Institute, 6301 Equitable Road
Kansas City, MO 64120

Check One Box Only, Please.

Mechanical Courses

(7 Locksmithing, Dept.12363
] Small Engine Repair, Dept. 52307

'O Basic Digital Electronics, Dept.69012 [] Saw and Tool Maintenance, Dept.

[ Fax Machine Repair, Dept. 67012

(1 printer Repair, Dept. 68012

21263
[ upholstery, Dept. 80895

demand. We use the Viejo Method ! [C] Camcorder Repair, Dept. 66012 (] woodworking, Dept. 43230

by Foley-Belsaw to quickly teach
you VCR Repair without all the
unnecessary basic electronics. The
Viejo Method has been proven best
right in the VCR repair shop.

The vast majority of VCR re-
pairs are mechanical or ¢lectrome-

| Name

| Address

|
| City__

l State
L
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GIZMO

A CHRONICLE OF CONSUMER ELECTRONICS

Checks and

Balances

CHECK PRINTING ACCOUNTANT
MODEL KX-RC100. Manufactured by
Panasonic Company, One Panasonic
Way, Secaucus, New Jersey 07094.
Price: $349.95.

Money might not be the root of all evil,
but it certainly can be the root of marital
discord when two different *"money types”
attempt to join their checking and savings
accounts, as well as their hearts and souls.
Everyone has a different way of handling
personal finances. At one extreme 1S our
friend who. back in the days when banks
actively courted customers with free
checking accounts, would switch banks
everytime she received a bank statement
that was more than $500 off the *‘guesti-
mate” she had made from her haphazard
ledger entries. At the other extreme is a
neighbor who keeps computerized records
of every expense, charge account. bank
statement, and the like, makes extra pay-
ments on his mortgage principle at regular
intervals, and makes monthly contribu-
tions to savings, retirement, college, and
investment accounts.

There are those who get their kicks from
spending every cent they carn and then
some, and others who find satisfaction and
security in sticking to a budget and sqirrel-
ing away every available dollar into savings
and long-term investments; those who
keep a wallet-full of credit cards charged
to their limits, and others who promptly
pay the full balance to avoid paying inter-
est. When you try to picture such disparate
types trying to get along—even leaving out
the power struggle that underlies most
fights over money—it’s no wonder that
moncy trouble tops of the list of reasons for
divorce.

Money, power, and control are intert-
wined not only in interpersonal rela-
tionships. but also in all levels of
government and social structures—and in
the relationship that each person has with

CIRCLE 50 ON FREE INFORMATION CARD

his or her own tunds. The one principle on
which every financial advisor can agree is
that no matter what you want to do with
your income, to do it well you must take
control by learning precisely where your
money goes. If you don’t control it, then
your money will control you.

Most of us can rattle off the exact
amounts of our weekly paychecks and our
monthly mortgage or rent payments.
Some of us can make a good estimate of
our utlity, phone, food, gas, medical, and
insurance bills. But very few can account
for the rest. those dollars that are frittered
away in big or little chunks on coffee and a
donut each morning, entertainment, im-
pulse shopping, dining out, paying the pa-
per boy. “I just don’t know wherc my
money disappears to!”" *Cash just slips
through my fingers.” “No matter how
much I earn, | seem to need/spend more.™
All are familiar refrains. Even our comput-
erized neighbor has a category called mis-
cellaneous that he can’t account for.

Financial experts know that if you can
discover where your money is disappear-
ing to, you can stop it from slipping
through your fingers. In other words,

TURN PAGE FOF CONTENTS

WWW-adneracaantadiohiatery. com

whether you're a spender or a saver, you
can take control over your finances—if
ycu're willing to take the time to track and
aralyze your spending habits. That goes
well beyond the unpleasant, time-consum-
ing chore of kecping your checkbook up-
to-date and balanced. They suggest that
ycu carry a litile notepad around and jot
down such expenditures as “35-cents:
newspaper,” “*$2: lottery tickets,” “‘Mas-
terCard: $56.50: dinner at Siam Lotus,”™
and so on.

Sounds like a lot of work, doesn’t it?
Panasonic musi have thought so too. They
came up with a device to make it easier—
and even fun, if you're a gizmo-lover. The
Model KX—RCI00 Check Printing Ac-
ccunatunt, or CPA (pun intended, we’re
sure), provides a portable, electronic
means to keep two checking accounts bal-
arced and to print out the checks. In addi-
tion, the unit can be used to maintain
records of credit-card and cash expen-
ditures, as 2 calculator, and as a 50-
number telephone directory.

At about the size of one of those check-
book/wallet/calculator combinations
(TVa X 3% X 1+ inches), the CPA can be

$O1U0N08|T JeNd0d ‘E661 JaGUWEAON
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considered purse- or briefcase- (but not
quite pocket-) sized. The top of the unit
features a 2-line LCD readout with seven
function buttons arrayed below it (tive dis-
play icons of a check, acredit card, a coin,
a calculator, and a telephone, and two are
labeled PRINT and ENTER) on the upper lefi
side. The right side of the unit features a
calculator and four cursor arrow keys.
When the top cover is lifted, a QWERTY
keyboard is revealed. along with addi-
tional function keys. Printed on the lid's
underside is a quick-check summary of the
CPA’s basic functions. The botton of the
unit also flips open. The bottom compart-

ment contains a dot-matrix check printer, a
check-storage arca. and the battery com-
partment. The CPA runs on a rechargeable
Ni-Cad battery; an AC adapter/charger
plugs into a jack on the left side of the unit,
next to the power switch and an interface
connector jack that’s used for communica-
tions with other CPA units or with a PC
(using optional connectors).

Before you can begin using the Check
Printing Accountant, you have to set the
date and tell it about your finances. We
began using the CPA on the first of the
month. when we regularly balance our
checkbooks and pay our bills. We cleared
our desk of everything but a small moun-
tain of bills, two checkbooks, two current
bank statements. the CPA, and its 125-
page main manual. (Fortunately, that man-
ual is clearly written, detailed, and quite
easy to follow. For less patient folks, a 6-
page quick-start manual is also included.)

Once both accounts were reconciled
(the old-fashioned, pencil-and-paper
way), we pressed the CPA’s setup key,
which calls up a function menu from
which we selected “*check.” The CPA
prompted us to fill in the bank name and
balance for first the primary and then the
secondary account. A press of the DONE
key brought back the initial display of date
and time.

Next, we used the included template to
set the print positions to match our checks
(done by selecting ““print” from the setup
menu). We discovered that neither the “A™
or “B” positions printed on the template
was an exact fit, and we had to use the
rulers on the lcft and bottom sides of the
template to determine the x- and y-coordi-
nates of the starting point for each line to
be printed on the check.

The most time-consuming step—but
one that ends up saving a lot of time
late—was entering the paylist data, infor-
mation about those people and institutions
whose names repeatedly appear in the
payee line of our checks. Unfortunately,
we have a lot of payees! For each payee, we
entered the name and any information we
wanted to appear on the check’s memo line
(for instance, *“Acct. #123456"). That in-
formation then can be recalled at the press
of a button and automatically printed on
every check issued to that payce. We took
Panasonic’s advice and kept a written list
of our payees on the back of the CPA unit
for future reference.

At that point, we could have gone on to
enter similar data about our credit cards,
but we decided to dive right in and start
writing and printing out checks. One press
of the chECk button is used to access the
primary account (a second press brings up
the secondary account). At the “pay to”
prompt, we could either type in the name
to appear on the check—or, since we had
completed our paylist, we simply hit the

LIST # key and entered the proper number.
The payee’s name and the memo data ap-
pear on the LCD for confirmation. For the
first check only, we had to input the check
number (the CPA automatically numbers
all subsequent checks).

To help the user keep more accurate
records, the CPA asks for some additional
information: Is the check a business, per
sonal, or “other” expense; is it tax-re-
lated; and into which category does it fail?
A list of 50 categories appears in the man-
ual and includes such areas as groceries,
utilities, houschold, tax, charity, insur-
ance, mortgage, and auto service. (It was
missing a few that we needed, however,
such as pets and books.) Finally, we en-
tered the amount, confirmed each item,
and were almost ready to print.

Before printing, a check must be inser
ted under the guide tabs in the unit’s flip-
open bottom compartment. Scveral
checks can be stored in a separate storage
area in that compartment. Once the com-
partment was sanpped shut again, we
pressed the PRINT key and—Io and be-
hold—a perfectly printed check came out.
In the LCD readout was a reminder to sign
the check.

If that sounds like a lot to go through to
get one perfect check, it is! At that point,
we had our doubts about the Check Print-
ing Acountant, despite the “neat’ factor
(ncat as in “wow™ as well as in “legible™).
After printing one check, we’d already
spent more time than it usually takes to pay
our bills by writing them all out by hand,
licking the stamps, and sealing the enve-
lopes.

As we continued to pay our monthly
bills, however, it became clear that all our
prep work had paid off. The input process
quickly became so familiar as to be almost
intuitive, and took virtually no time at all.
(Even with practice, though, inserting the
check in the bottom compartment re-
mained a somewhat clumsy procedure. It
would be much more convenient if a stack
of checks could be stored in print position
at all times.) The CPA automatically de-
ducted the amount of the check from the
account and displayed the new balance,
saving us ime previously spent with pen-
cil, paper, and calculator—which often re-
sulted in careless mistakes. (If we still
managed to make a mistake. however. the
CPA would allow us to void that check.)
Rather than manually entering the indor-
mation into a check register. we used the
CPA’s report function to get a printout of
the entire check-printing session.

And. when it came time to pay the the
following month’s bills (all too quickly. as
always). all the data was already in place,
ready to be printed automatically in the
correct places on our checks. We simply
input the payee's numeric code and the
amount. and the CPA presented a printed
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Just like these
Fully Trained
Electronics
Professionals

“Thanks to CIE | have tripled my previous
salary, and | am now in a challenging and
rewarding new field where only the sky is
the limit.”

Daniel Wade Reynolds

Industrial Electrician

Ore-ida Foods

“CIE was recommended to me by my boss.
it was appealing since | could study at my
own pace at home and during business
travel.”

Dan Parks

Marketing Manager/Consumer Products
Analog Devices. inc.
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“{ loved the flexibility CIE offered. ft was the
only way | could continue both school and
my demanding job.”

Britt A. Hanks

Director of Engineering

Petroleum Helicopters. Inc.

“l liked the way the school was set up with
laboratory assignments to enforce
conceptual learning. The thing which
impressed me the most about CIE's
curriculum is the way they show application
for all the theory that is preserited.”

Daniel N. Parkman

Missile Electro-Mechanical Technician
U.S. Air Force

o
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“Completing the course gave me the ability
to efficiently troubleshoot modern
microprocessor based audio and video
systems and enjoy a sense of job security.”
Tony Reynolds

Service Manager/Technician

Threshold Audio & Video

Graduate with an Associate
Degree from CIE!

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

Just ask any of the
150,000-plus graduates of
the Cleveland Institute of
Electronics who are working
in high-paying positions with
aerospace, computer,
medical, automotive and
communications firms
throughout the world.
They'll tell you success
didn’'t come easy...but it
did come...thanks to their
CIE training. And today, a
career in electronics offers
more rewards than ever
before.

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

IT'S THE ONLY SUBJECT
WE TEACH!

CIE PROVIDES A
LEARNING METHOD SO
GOOD IT'S PATENTED.
CIE’s AUTO-PRO-
GRAMMED® |essons are a
proven learning method for
building valuable electronics

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

LEARN BY DOING...WITH
STATE-OF-THE-ART
EQUIPMENT AND
TRAINING.

CIE pioneered the
first Electronics
Laboratory

Course

and the first
Microprocessor
Course. Today, no
other home study
school can match CIE’s
state-of-the-art equipment
and training. And all your
laboratory equipment, books
and lessons are included in
your tuition. It's all yours to
use while you study and for
on-the-job after you
graduate.

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

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

WAL ametaaanadiohietarn..com

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

O‘T ED s,
0P %,

YES ! | want to get started.

Send me my CIE course catalog
including details about the
Associate Degree Program. (For
your convenience, CIE will have a
representative contact you - there
is no obligation.)
Please Print Clearly

AH46
Name
Address
City
State ___ Zip Age
Phone No.

Check box for G.1. Bill Benefits.
[ veteran
[ Active Duty

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

A School of Thousands.
A Class of One, Since 1934.
(¥ N N N N N N J

L---
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check in about 20 seconds—and simulta-
neously deducted the amount and calcu-
lated the new balance.

Between one monthly bill-paying mar-
athon and the next. the CPA didn't sit
unused in a desk drawer, although we did
tend to leave it in our home office. We
really do prefer to travel lightly, and are
unlikely to carry a purse or briefcase to the
supermarket or doctor’s office, so we
found the unit a bit bulky to carry around at
all times. But we had no trouble entering
information about our financial activities
at the end of the day.

We used the CPA to update our check-
ing accounts—recording all deposits,
ATM withdrawals, and check activity.
(Deposits can be categorized as salary,
bonus, commission, gift, dividend, or
other income.) Cash withdrawals and ser-
vice fees are entered as if they were
checks, but 0" is entered for the check
number. When our bank statements ar-
rived, we used the CPA (o quickly recon-
cile the accounts with the records stored in
the CPA’s memory. Unfortunately, there is
no way to have the CPA “‘remember” to
deduct banking fees and electronic pay-
ments on a monthly basis; those have to be
input manually, although using the payee
list speeds up the process a bit.

We also put the CPA to work recording
our day-to-day cash and credit-card expen-
ditures. The cash function allows users to
input the date, amount, a memo notation,
whether it’s a business or personal ex-
pense, whether or not it's tax related. and
the category. To go back and check your
cash records, you can scroll through them
or search by date. The credit-card function
demands a bit of setup time, during which
the user must input the card name, account
number, balance, and credit limit for up to
ten cards. Once the card list is complete,
however, recording purchases is done in
the same manner as for cash. To safeguard
that information, we took advantage of the
CPA’s password protection.

Finally, we used the CPA as a cal-
culator—there were no surprises therc—
and as a phone directory. Users can enter
up to 50 names and phone numbers. The
CPA sorts them alphabetically by first
name (unless you enter first name last),
and you can search for numbers by input-
ting the name or by scrolling through the
entire directory.

You can also get printouts of check,
credit-card, and cash transactions. Press-
ing the REPORT key calls up a menu from
which you can choose what to print. For
checking account reports, you can select
“all” to see a full accounting of all ac-
tivity, or you can request printouts by date,
check numbers, payee name, category,
tax-related, business, or personal. The re-
port can be viewed on screen before print-
ing. Credit-card and cash reports can be

sorted by the same categories, with the
exceptions of payee name and check
number.

Printing is intended to be done at a desk,
not on the road. The CPA comes wtih a
paper feeder that attaches to the left side of
the unit and a roll of calculator-type paper
(interestingly, you can't print out calcula-
tions). The paper feeds through the bottom
compartment and out the left side. There is
no paper cutter.

The CPA can store up to 1000 check
entries, 600 credit-card or cash entries,
and 50 phone numbers in its 128K,
lithium-battery-backed memory. People
who write a lot of checks (or wear out their
charge cards) might want to keep printed
records of older transactions and then de-
lete them from memory. To keep perma-
nent electronic records, an optional
interface box allows data to be transfered
to a personal computer. The CPA is com-
patible with the popular Quicken finan-
cial-management program. (A review of
Quicken 2.0 for Windows follows this re-
view.)

Unfortunately, we were not able to test
Panasonic’s interface package, which
missed its scheduled release date (and our
deadline). From what we could garner
from a faxed copy of the manual, the soft-
ware is a rather straightforward communi-
cations package. The menu-driven pro-
gram, CPALink, lets you receive files
from the CPA, send files to it, creatc an
ASCII or QIF (Quicken data), merge data,
view information on screen, and sct up
communications parameters.

Faithfully recording all your transac-
tions in the CPA is a good first step toward
taking control of your money. You can take
a giant leap toward that goal, however, by
linking the CPA to a personal computer
equipped with Quicken. Carry the CPA
around with you to be sure that you capture
every transaction electronically. Then
transfer that data to Quicken, which can
handle virtually all your personal and
small-business financial planning needs.

The Check Printing Accountant has one
major “flaw:" It's only as good as its user.
It can’t keep an accurate running balance
of your checking account if you forget to
tell it that you took out $200 last Friday
night. It can’t let you know that you're
approaching the limit on your Visa card if
you forget to mention that you charged a
$650 television and $200 worth of
clothing. As with any financial-manage-
ment program, commitment is required.
We doubt that our bank-switching friend
would have the patience to keep up with
the CPA; our neighbor with the computer
(and Quicken) would be an ideal CPA user,
however. As for us—well, we’re not finan-
cially independent yet, but at least both
checking accounts are balanced to the pen-
ny for a change!

WW\W. aknefrieaniadiahigsiory.com

Money Matters

QUICKEN VERSION 2.0 FOR WIN-
DOWS. From Intuit, P. O. Box 3014,
Menlo Park, CA 94026. Price: $69.95.

We orginally requested a copy of Intuit’s
Quicken 2.0 for Windows personal finance
software to supplement our review of the
Panasonic Check Printing Accountant
(CPA). After using the program for a
month, however, we realized that it de-
served more than a mere mention within
another review.

Most of us lead more complicated finan-
cial lives than the day-to-day activities of
checking, credit-card, and cash accounts
tracked by the CPA. We have assets—
savings, homes, cars—and we have lia-
bilities—credit-card debt, mortgages. car
loans. We have various investments—re-
tirement accounts, mutual funds, stock
and bonds. Many of us would like to come
up with some kind of budget that we could
stick to. (Unfortunately, budgeting is
about as easy as finding a diet that works.)
And we all have to pay taxes. Quicken can
help you take charge of every aspect of
your personal and small-business fi-
nances.

The most basic Quicken functions par-
allel those of the CPA—it provides check
registers, reconciles bank statements,
tracks credit-card and cash expenditures,
prints checks, and categorizes expen-
ditures and income—but with several ad-
vantages. Obviously, entering information
with a full-sized keyboard and by pointing
and clicking a mouse is much faster and
easier than trying to type on the CPA’s
miniature keyboard. Even sticking only to
the basics, Quicken is immeasurably more
powerful, allowing up to 225 separate
checking, savings, credit-card, cash, in-
vestment, and other accounts to be track-
ed. And, if you write a check to pay your
MasterCard or add funds to your savings
account, Quicken automatically ‘“trans-
fers” the correct amount (deducts it from
checking and deposits it to the appropriate
account) in one seamless transaction. The
Quicken category list is quite extensive,
and can be customized with subcategories
and new categories to match your lifestyle.
(For example, we were able to add *‘pets”
and “‘books’ to our expense categories—
somehting the CPA didn’t allow.) When
categorizing expenses, a feature called
“split™ allows one item to be placed into
two or more categories—for instance, to
divide your mortgage payment into princi-
ple and interest—for more accurate track-
ing. And printing checks with Quicken is a
breeze, when using special Quicken
checks, thanks to Intuit’s patented check-
alignment technology.
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But those functions just hint at the
power and scope of Quicken. The program
also allows you to set up a budget, in
which you enter your estimates of how
much you are likely to earn and spend each
month, broken into categories that you’ve
selected. Budgets can be as precise as you
like. For instance, you might divide your
car expenses into fuel, maintenance, re-
pairs, insurance, and loan payments—or
you might lump all that together under the
single heading, “auto.™ How well are you
doing on your budget? If you are accu-
rately tracking your spending (using the
CPA or directly entering the information
into Quicken). then you can automatically
print a report that compares your ideal
budget with the actual amounts you’ve
brought in and laid out. Those reports can
be customized in all sorts of ways, and can
be colorfully depticted in bar and pie
graphs.

Quicken’s report and graph functions

are not only visually impressive and infor-
mative, but also inspiring. Just as a dieter
seeks confirmation of success with scales
and tape measures, a financial planner can
see graphic evidence of the budget pro-
gram’s success via Quicken’s reports and
charts.

We’ve siil! only skimmed the surface.
Quicken can also track all of your invest-
ment accounts—stocks, bonds, mutual
funds, IRA’s, and CD’s. It provides re-
ports and graphs that show price history,
performance, and portfolio value—and
prices can be imported from on-line ser-
vices such as Prodigy. It can also track
your assets, including the value of your
home and any improvements that you
make. It can also track your loans. cal-
culating the interest on fixed and variable
loans and even handling prepayments and
late fees.

Because financial planning concerns
the future as much as the preseni. Quicken

WWW-akherieaniadiahistary. com

allows you to postulate your status years
from now. using what it calls “‘financial-
planning calculators” to create “what if?”
scenarios. The loan planner lets you figure
out payment schedules and remaining
principle by specifying the amount bor-
rowed, length of term, periods per year,
and interest rate. The retirement planner
asks for your current savings, annual
yield, annual contribution. your age now,
retirement age, how long you plan to stick
around after that. and other retirement in-
come. It then lets you know what your
annual retirement income would be. Sim-
ilar planners are included for investment
accounts and college savings.

For small businesses—which represent
more than half of all Quicken users—
Quicken 2.0 for Windows provides a
wealth of bookkeeping services. It can
generate income statements. balance
sheets, and cash-flow reports, and can
manage income and expenses for individ-
ual clients. jobs, and properties. it can link
o Quickinvoice for Windows to produce
invoices and to QuickPay for Windows to
calculate deductions and withholdings
from the payroll checks that it can print.

Taxes are a major headache for busi-
nesses and individuals alike. but Quicken
can make things a bit easier when April 15
rolls around. You can tag every tax-related
transaction. print out tax summaries, and
even export that data to tax-preparation
programs such as TurboTax.

Finally. Quicken offers automation. Ac-
cording to Intuit president Scott Cook.
“We're working toward the day when
users receive and act on all financial mat-
ters electronically—without paper trans-
actions.”” As it now stands. Quicken
allows you pay your bills ¢lectronically by
setting up a special account with Check-
Free Corporation, which offers Quicken
users a free one-month trial subscription.
Quicken also offers its own *“electronic”
credit card. The IntelliCharge provides
monthly statements on diskette; that infor-
mation can also be downloaded by
modem. IntelliCharge assigns categories
as it automatically updates your charge-
card account register, and then writes a
check to pay the bill.

Quicken’s tremendous popularity (it
holds a 70% market share and has been
gaining more than a million new users
every year) stems not only from its immen-
se capabilities but also from its highly-
touted ease of use. We selected a product
tester who avoids using a PC outside the
office, has never used an electronic finan-
cial planner, and has littie experience with
Windows-—or with financial planning. for
that matter.

The task of gaining even basic proficien-
cy seemed daunting—until the program
was loaded. [ntuit certainly lives up to its
name with Quicken; learning the program
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is an intuitive process. A printed Gerring
Started Guide is included along with the
320-page User's Guide. There also are on
screen tutorials on both Quicken and Win-
dows, and pull-down help for virtually
every function. And messages called
*QCards" pop up at any stage in the gane
where the programmers thought you might
need more information. The program
makes full use of the easy-to-maneuver
Windows environment—all it takes to ac-
cess any function (including the help func-
tion) is a quick mouse click on the icon
bar.

Our tester actually used Quicken for
several sessions before opening either
printed manual—not recommended pro-
cedure. but an endorsement of the thor-
oughness of the on-screen help. She first
consulted the manual not for clarification
of the program, but for suggestions on
setting up a budget. With no outside
help—although Intuit is renowned for its
helpful technical-assistance hotline—she
managed to tally a month’s worth of a
family’s financial activities, create retire-
ment and investment scenarios, print
checks and reports, and analyze the fam-
ily’s financial picture. She didn’t have a
stock portfolio to track, but she expressed
interest in the IntelliCharge and the
CheckFree service—quite an about-face
for a non-computer type. In fact. she’s
hooked.

Quicken 2 fof Windows - QDATA
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Quicken makes it easy to generate charts and graphs depicting your net worth, how
well you're sticking to your budget, and other pertinent financial information.

Together, the CPA and Quicken could
make a pretty good team—after all, unless
you’re hooked on the Home Shopping
Network, most of your spending is done
away from your desk. But most people
would do just as well simply jotting down
all expenses on a notepad, and then input-

ting them each evening, or once a week.
into Quicken.

We. however, are looking forward to the
introduction of the pen-based Zoomer per-
sonal digital assistant from Casio and Tan-
dy. which will include Pocker Quicken for
tracking all of our on-the-go spending! Wl

Two Thumbs Up!

THUMBS UP VIDEO EDITOR. Man-
ufactured by: Videonics, 1370 Dell Ave-
nue, Campbell, CA 95008. Price: $199.

Close to twenty-million Americans now
own camcorders. But only a small fraction
of those home videographers really strive
for professional results. Let’s face it: Not
many folks have the talent, or even the
desire, to be the next Fellini or Spielberg.
Most of them just want to record the im-
portant moments in their kids’ lives—trom
birth through college graduation—and
capture for posterity a few tamily vaca-
tions, weddings, surprise parties, and re-
unions.

Even those who are aware of the drastic
improvement that can be achieved by post-
production editing are often uawilling to
buy expensive video-editing devices or
spend the time needed to master their com-
plex controls. It’s easier to take the low-
tech road and merely fast-forward through
the dull parts.

But that’s not true any more. Now even
people who are all thumbs can edit their
home videos easily with the Thumbs Up
video editor from Videonics. With just two

main editing controls, the device was de-
signed for simplicity.

Fans of Siskell and Ebert won’t need the
manual to explain the controls: If you like
what you’re watching, press the thumb-up
button to copy it; if you don 't like it, press-
ing the thumb-down button will edit the
boring parts out.

A simple editor isn’t of much use if it’s
not simple to hook up. Fortunately, getting
Thumbs Up up and running is an easy
process. It accepts a video (or an S-video)
input from a camcorder {or source VCR)
and provides a video (or an S-video) out-
put for the recording VCR. (There are no
audio connections on Thumbs Up—the
source and recording VCR 's are connected
together directly.) Unfortunately, only a
single, too-short cable is included with
Thumbs Up—something that could frus-
trate the unprepared.

After the cables are connected, the
Thumbs Up unit must be configured so
that it can control the recording VCR with
its infrared signals. It’s not necessary to
look up a manufacturer code for your
VCR. Instead, you manually scan through
VCR codes until the Thumbs Up operates
your VCR.

The complete process requires that you
set the recording VCR to its recording
mode, and then hold a button down as

WW\W- aknefrieantadiahigstory-com

Thumbs Up scans through as many as 67
codes. When the recording VCR enters its
pause mode, you release the button. We
found it to be a quick and easy way to set
up the unit. One test subject—an admitted
technophobe (and proud of it}—had a little
trouble: Because she didn’t release the
button quickly enough, Thumbs Up had
already scanned to the next code. But that
problem was the exception to the rule.

In its simplest mode, called *instant
editing,” Thumbs Up functions merely as
a play/pause control. The source VCR is
started, and when scenes that you want to
include in your edited tape appear on
screen, you press the thumb-up bution.
When the scene i1s over, you press the
thumb-down button. The same results. of
course, could be obtained by pressing the
record and pause controls on the recording
VCR. The one value-added feature with
Thumbs Up instant editing. however, is
that a fade to black can be added between
scenes. That's especially helpful for re-
cording VCR's that don’t have a flying
erase head, because the distortion and pic-
ture jitter that accompany the start of scen-
es are masked.

As you might expect, Thumbs Up is
more than a pause control. Instead of the
simple instant-editing mode, it can per-
form automatic editing with edit control.
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In the automatic-edit mode. you watch
the camcorder video and usc¢ the thumb
buttons to mark where the good segments
start and where they end. When you've
marked all of the scenes you want to in-
clude, you rewind the source tape and
press the Edit button. Then Thumbs Up
automatically controls the recording
VCR, starting and pausing it as the desired
scenes roll by. (We should note here that
the editing *““markers” are not recorded on
the tape. Instead, Thumibs Up memorizes
the times of the scenes, and starts the re-
cording VCR at the appropriate times.)

Automatic editing won’t work with all
camcorders. In the best case, the cam-
corder will have a real-time counter and
will feature edit control. Thumbs Up is
compatible with two kinds of edit control.
First is Control-L or LANC, which is pro-
vided on many camcorders made by Sony
and Canon. (Sony also manufacturers
some editing VCR's with Control-L. ca-
pability, and manufactures camcorders for
Ricoh, Nikon, Kyocera, and Yashika.)
Second is a Panasonic 5-pin control found
on some Matsushita-manufactured cam-
corders (including Panasonic, National,
Quasar. and others). Thumbs Up will not
work with Synchro-edit or Control-S. Ca-
bles to interface the Control-L. or Pan-
asonic 5-pin connectors to Thumbs Up are
avatlable but, unfortunately, they are not
included with the unit.

1f your camcorder supports it, automat-
ic editing offers tremendous advantages
over instant editing. After marking the
scenes—up to 62 of them—you can pre-
view them and make changes it you wish.
In preview mode, the camcorder fast-for-
wards past the “thumbs down™ portions.
Another advantage of automatic editing is
that when Thumbs Up and the camcorder
are connected with an edit-contro] cable,
the play, rewind, fast-forward, pause, and
stop buttons on Thumbs Up can control the
camcorder.

Thumbs Up also supports the timecodes
that some more advanced camcorders add
to tapes. The timecodes help to climinate
problems caused by inaccurate real-time
counters. The two consumer camcorder
timecode formats are supported. First is
the Sony RC format. Second is the VITC
(vertical-interval timecode) developed by
the SMPTE (Society of Motion Picture
and Television Engineers).

Even if your camcorder lacks edit con-
trol and timecode generation, you don’t
have to be limited to instant editing. In-
stcad, Thumbs Up can make a timecoded
copy of any tape! The copy will have the
accuracy advantage that timecode pro-
vides. The disadvantage of this method is
that your final production will be a copy of
a copy, that is, a third-generation copy.
Thumbs Up does include a video enhancer
that can counteract some of the adverse
effects of tape copying. With reasonably
good equipment, a third-generation tape
can be more than adequate. And the im-
proved editing accuracy is easy to see.

Another potential disadvantage of mak-
ing a timecoded copy is that you need
another VCR or camcorder of the same
format, or you'll have to switch your
source VCR. For cxample, if your original
source tape is from an 8mm camcorder,
you'll want to record it on another 8mm
tape so that you can continue to use your
camcorder as a source. If you have two
VHS VCR’s, you might prefer to make the
timecoded copy on a VHS tape, and then
use one VHS VCR as the source, and the
other for the recorder. (Since most VHS
VCR’s lack any edit control, it’s not neces-
sarily an attractive option.)

After the desired scenes are stored in the
Thumbs Up memory, you’re ready to pre-
view the scenes or create the edited copy.
(Pressing the pREVIEW button instead of
the EDIT button plays the source tape with-
out putting the recording VCR into the
record mode.) If the source camcorder of-
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fers edit control, then it fast-forwards
through the “thumbs down” segments.

To edit a tape with timecodes on a VCR
or camcorder without edit control, you
simply place the recording VCR in its rec-
ord-pause mode, and start the source tape.
When the desired scenes occur, the record-
ing VCR will enter the record mode, and it
will return to its record-pause mode. A
potential problem can occur if your source
tape has long gaps between desired scen-
es. That’s because most VCR’s will not
stay in their pause modes for more than a
few minutes. You can either return the re-
cording VCR to its record-pause mode be-
fore the desired scene comes by, or you can
help things along by manually fast-for-
warding the source camcorder.

It is possible to assemble scenes from
more than one tape. In the instant edit
mode, all that’s required is that you swap
tapes, of course. For automatic, however,
editing, you can assign each tape a
number, mark scenes for each tape, and
then edit them one by one. You must tell
Thumbs Up which tape you're inserting,
and you must rewind the tapes and zero the
real-time counter when they’re inserted.
(That’s not necessary for timecoded tapes,
which contain the timing information on
the tape itself))

Rearranging scenes can also be done,
but not automatically. You can fast-for-
ward past scenes that you want to insert at a
point later in your edited tape, and Thumbs
Up will still stop at the desired subsequent
scenes that were marked. You can then
rewind to the earlier scenes and transfer
them to your edited copy. That process
required a little too much paperwork and
attention to detail. We preferred a ““trick”
suggested in the reference manual. We
marked the scenes that we wanted to rec-
ord first as being on “tape 1,” and the
scenes we wanted to record after as being
on tape 2 and tape 3.

Owners of Videonics’ Video TitleMaker
will appreciate the ability of Thumbs Up to
controf the TitleMaker and insert titles in
the right spots. And users who edit on the
run will appreciate that Thumbs Up can be
powered by four “AA” batteries.

We are impressed by the design of
Thumbs Up. Thumbs Up can be embar-
rassingly simple, as in its instant-edit
mode, but its more sophisticated features
actually make it easier to use. Thumbs
Up’s ability to work with virtually any
camcorder and VCR is noteworthy. and its
ability to use timecodes is significant.

Videonics has come up with a video
editor that would serve the great majority
of camcorder owners perfectly. It won’t
satisfy pro or semi-pro camcorder users
nor high-end videophiles. but Thumbs Up
contains the features that are most needed
in a video cditor, and at a price that is hard
to pass up. [ ]
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Step by Step

MODEL SPT-1500 SPORTABLE PER-
SONAL AM/FM CASSETTE PLAYER
WITH BUILT-IN PEDOMETER AND
CALORIE COUNTER. Manufactured by
Sanyo, 21350 Lassen Street, Chatsworth,
CA 91311-2329. Price: $69.99.

It’s getting harder all the time to ignore
the obvious truth: Sitting on the couch
watching TV, eating buttered popcorn, and
drinking beer makes you fat. Swimiming,
biking, hiking, jogging, stepping, or plain
old walking can go a long way toward
countering the effects of too many hours
on the couch, it—to paraphrase a popular
athletic-shoe ad—you actually make your-
self get up and do it. A lot of us are doing
just that.

Despite the fact that record numbers of
folks are out there working out, many peo-
ple find exercise for the sake of exercise (as
opposed to a friendly game of softball or
going out dancing, both of which are often
accompanied by fatiening alcoholic bev-
erages) to be deadly dull. Those who are
dedicated to keeping up a fitness routine
find ways to lessen the boredom. perhaps
by involving a friend (misery loves compa-
ny), but most often with music. A personal
stereo seems as integral a part of the jog-
ger’s equipment as a good pair of running
shoes.

Sanyo has come up with a way to com-
bine the entertainment provided by a per-
sonal AM/FM siereo cassette player with
an added incentive to joggers and walk-
ers—a built-in pedometer and calorie
counter. The Sportable Model SPT-1500
lets users set up a customized exercise
program that takes into account their cur-
rent weight, pace, stride length, and goals.

The Sportable looks like a digital AM/
FM personal stereo—but looks can be de-
ceiving. The LCD doesn’t display the sta-
tion frequency; tuning is done on an
analog sliderule dial. The display keeps
the user posted on workout information,
and is used during programming.

Programming is a straightforward affair,
in spite of the *“manual’” included with the
unit—actually, a 14 X 20-inch sheet of pa-
per folded to 3 X S-inch size, tightly
printcd on both sides in a confusing mix-
ture of English and Spanish, with direc-
tions read left to right, or sometimes right
1o left. (Don’t get us started on trying to
refold it!)

In any case, before beginning to cxer
cise you must provide the Sportable with
some basic data about yourself and your
workout routine. A press of the PROG
button begins each stage of the program-
ming process, during which you use the
SEL bution to enter your exercise style

PHCE .
."o

AUTO
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choosing between walking, speed walk-
ing, or jogging), the length of your stride
ifrom 10 10 100 inches). the distance you
plan to cover (between | and 50 miles, no
fractions allowed), your pace (between 70
and 220 strides per minute, and your
weight (between 60 and 260 pounds—
don’t cheat!). A final press of the PrOG
buttan completes the process.

After we programmed the Sportable, we
were ready to start moving. We slippedina
tape. put on ihe headphones, and pressed
the sTART/STOP bugton. A pace tone sound-
ed for about 30 seconds, allowing us to
match our stride to the pace we’d selected
during programm:ng. (We had to stop and
reprogram at that point. The first pace that
we had set—aiming low, since we don’t do
much walking ordinarily—resembled the
stately march down the aisle at a wedding.
We had to scroll thraugh each step in the
process to change the pace setting.) The
volume of the pace tone cannot be
changed, but you can turn it off by press-
ing the PACE button. You can also turn it
back -on at any time during your workout,
if you suspect you might be lagging behind
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your projected pace. With the pace prop-
er'y reset, we began our walk, keeping an
eye on the display to see how many calo-
ries we were burning off.

When, after ten minutes or so, nothing
seemed to be happening, we went back
and read the back of the instruction paper,
titled “Help€u) Hints Before Beginning to
Exercise.” The first “hint”" was to wear
the Sportable at your waist, clipping it to
your belt or waistband, or to the bright-
yetlow nylon belt that’s included with the
unit. Accurate measurement depends on
the proper position of the Sportable. The
unit counts every step you take by detect-
ing your up and down motions, so it won't
work properly if you drag your feet, are
walking up or down a steep incline, or
bounce while standing in place. The in-
structions atso provide helpful hints on the
correct form to use when exercise walk-
ing—back straight, come down hee! first,
swing your arms, breath steadily. and the
like

With the unit properly in place. we be-
gan our walk again, keeping time with the
beeping pace tone. and listening to a favor-
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“Last February my

company was In a

slow period. One after

another, my co-workers

were being laid off ...

...I was seriously worried I would be next.
One day | was asked to go to the main
office. I never imagined the NRI course [
took in Microcomputer Servicing would
help me keep my job — but that day I
wasn’t given a pink slip. Instead, 1 got a
desk with a computer and a new position!
Thanks to my NRI training, I am still work-
ing today — training field personnel in
computer operation. Aside from keeping
me employed, it made my ego soar!
Because of my new-found skills and my
company’s computer sophistication, we
have done well in a recessed market —
and [ have more job stability than I ever
thought possible.”

— John Ricea, Falls Church, VA

Even though NRI graduate John Ricca
says he began his course to elevate him-
self from a “very
early stage hack-
er” to a “late stage
hacker,” and not
specifically to
enhance his
career or job sta-
bility, having the
NRI course under
his belt made him
that much more
indispensable to
his company in
uncertain times. NRI's
course in micro-
computers helped
John Ricca and
thousands of oth-
ers, and we can help
you, too. Here's how:

The NRI Difference

When you train with NRI, you're complete-
ly prepared for a high-paying position as a
computer service technician, even a com-
puter service business of your own!
Regardless of your previous electronics
background, you can succeed with NRI,
the ieader in career-building at-home elec-
tronics training for over 78 years. You
begin with the basics, rapidly building on
the fundamentals of electronics to master
today's advanced microcomputer concepts

through detailed, yet easy-to-understand
lessons and Action Learning Kits.

NRI’s Learn-By-Doing
Approach

NRI's highly acclaimed learn-by-doing
approach gives you a complete understand-
ing of the intricate electronics behind the 1
meg RAM, 32-bit CPU
computer system includ-
ed in your course. You
perform hands-on elec-
tronics experiments with
your NRI Discovery Lab
and digital multimeter,
then build and test the
powerful 486sx/25 MHz
computer you train
with and keep. You
install the 1.2 meg, 5
1/4" floppy disk
drive, learn-
ing disk drive
operation
and adjust-
ment. Later,
you dramati-
cally improve
your comput-
er's data
storage
capacity by
installing a
powerful 80
meg IDE
hard drive.
You even learn
to diagnose
and service
virtually any com-
puter probiem with the extraordinary
R.A.C.E.R. plug-in diagnostic card and
QuickTech diagnostic software included in
your course.

NRI’s At-Home Advantage

With NRI, you study in the privacy and
convenience of your own home — with
your personal instructor and NRI's team of
technical professionals behind you every
step of the way. You learn at your own pace
— no classroom pressures, no night
school, no need to quit your present job
until you're ready to make your move.

IBM is a registered trademark of IBM Corp. RA.C.E.R. and QuickTech are registered trademarks of Ultra-X, Inc.
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Now NRI offers hands-on
training with a
powerful 486sx/25 MHz
computer!

Step by step you're guided through
the assembly of a powerful 486sx-based
computer system — the centerpiece of
your coursework — complete with moni-

tor, floppy drive, 80 meg hard drive, operat-

ing and applications software. You get the
hands-on experience you need to work
with, troubleshoot, and service any IBM
PC/AT-compatible computer, plus the con-
fidence to tackle

What's more, you
work with today’s
most popular inte-
grated software
package, Microsoft
Works, learning to
use its word pro-
cessing, spreadsheet, database, and com-
munications utilities for your own personal
and professional applications.

Learn More About
NRI Today

You can be NRI's next success story. Send
today for NRI's free, full-color catalog
which describes every aspect of NRI's
innovative computer training, as well as
hands-on training in other growing high-
tech fields. If the coupon is missing, write
to NRI Schools, 4401 Connecticut Avenue,
NW, Washington, DC 20008.

SEND FOR FREE CATALOG!

-
| N2F Schools E‘*‘i"
I WicGrow-Hill Confinuing Educntian Conter Hll |

4401 Comnecticut dvernie, KW, Washington, DT 20008

| ¥ Check one FREE catalog only:
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ite, up-beat tape. Music does make exer-
cise walking more enjoyable, and
occasionally activating the pace ione en-
sured that we kept in step. This time, the
Sportable kept accurate tabs of our activity
and the energy expended in calories. (We
don’t exercise by walking around a track,
so keeping track of the distance we’ve
covered is usually ditticult)) It was nice to
know when we had reached the one-mile
mark in our rambles around the neigh-
borhood; then we could turn around and
walk back to complete a two-mile work-
out. We also appreciated learning how
many calories we'd burned off while walk-
ing.

Our other favorite walking spot, at least
in the summer months, is the beach. But
we didn’t take the Sportable down to the
shore, for fear of getting sand or water
inside it. We’d have liked to see a more
rugged, weatherized case on a personal
stereo that is specifically designed for out-
door use.

The Sportable, however, is actually a
low-end personal stereo with some neat
high-tech teatures tacked on. The tape
player and radio are nothing to write home
about. despite the addition of BassX-
pander bass-boosting circuitry and a fea-
ture called PVSS (peak-volume select
switch). According to the manual, when
using the Sportable for a long time,
switching on the PVSS feature will ““auto-
matically set a comfortable listening
level.” According to the press kit, PVSS
“allows the user to cut down volume
quickly and easily.” According to our
tests, activating PVSS slightly reduced the
volume—but it's easier to use the larger,
more accessible volume control.

The Sportable’s weakest point is its tun-
ing capability. We don’t live in a poor
reception area, yet we were unable to tune
in any of the FM stations that we regularly
enjoy while walking. In fact, one classic-
rock station and one easy-listening station
(both of which broadcast locally) were all
that we could receive with reliable stereo.
We did better on the AM band but, not
surprisingly, we tended to use the tape
player more than the radio.

The Sportable’s sound quality is ade-
quate for its intended purposes—-after all,
most people aren’t that acoustically dis-
criminating while they’re huffing and
puffing through a workout. The bass-
boosting circuitry allows the sound to be
tailored by an adequate amount.

Sure, Sanyo could have put a better ra-
dio in the Sportable. But if you’re looking
for high-fidelity sound and digital tuning,
there are plenty of models on the market
(including a few from Sanyo) that you can
choose trom. 1f, however, you're looking
for a personal stereo with built-in ped-
ometer and calorie-counter, the Sportable
is one of a kind. a

You Rang?

LLOYD’S MODEL CR400 WIRELESS IN-
TERCOM AND CLOCK RADIO. Man-
ufactured by Cobra Electronics Corpo-
ration, 6500 West Cortland St., Chicago,
IL 60635. Price: $54.95.

The average sizes of our homes and our
families are getting smaller, according to
recent demographic studies. However, the
noise level within those homes is on the
rise—particularly if any members of those
shrinking families happen to be children.
Kids have never been quiet, but these days,
added to the traditional laughs, shouts,
fights, and other kid-generated din, are the
sounds of video games, *“kid-vids™ watch-
ed over and over at high volume, and com-
puter games. Children aside, consider
bookshelf sterecos in almost every room,
stereo TV’s with surround sound, gas-
powered lawnmowers and snow blowers,
power tools, coffee grinders, food pro-
€essors . it’s a wonder we can hear
ourselves think.

If you’re having trouble making your-
self heard over the cacophony of electronic
and human sounds filling your home, an
intercom system might ease communica-
tions and save your vocal cords. If you're
not put off by the thought of an intercom
that doubles as a clock radio (thus, adding
the sounds of a radio and alarm') Lloyd’s
Model CR400 could do the trick.

The basic package includes two pieces:
a clock/radio base station and a remote
intercom station. Additional remote inter-
coms can be purchased separately (Model
IN400, $24.96 each) to link up the whole
house. The attractive base unit is a full-
featured clock radio (digital clock, analog-
tuned radio), with a snooze bar, battery
backup, and a display-dimmer control—
and, of course, intercom controls. The re-
mote unit resembles a small, stand-alone
speaker, with the addition of intercom

controls. Both units can either sit on a
table top or be mounted on a wall.

The system requires no fancy installa-
tion. Voice and radio programming are
transmitted over standard household AC
wiring, so the entire setup process consists
of plugging in each unit and setting the
time and alarm-time on the clock radio.

As a clock radio, the CR400 offers no
surprises. A 9-volt backup battery stores
the time and alarm settings so that a power
interruption doesn’t result in an annoying
flashing display. You wake up to either the
alarm’s buzzer or the AM/FM radio. By
pressing the SLEEP button, you can fall
asleep to the radio; it will automatically
shut off 59 minutes after the button is
pressed unless you program a different
shut-off time. Pressing the snooze bar
gives you an extra nine minutes of sleep
time before the alarm sounds again.

As an intercom, the remote station can
be placed in any room of the house, oreven
out in the garage. For basic intercom use,
the radio is first turned off at the kase
station, and the intercom-function switch-
es on both units are placed in the “on”
position. Depressing the TALK button, you
speak into either the base unit or a remote
station. (Only one person can talk at a
time.) To let everyone know that you have
something to say, you can press the call
aler: button, which sends a tone to all
stations that are turned on, before speak-
ing.

It’s not actually necessary to turn off the
radio before using the intercom. In fact,
you can send the radio signal (FM oniy) to
the remote stations in other rooms simply
by sliding the intercom function switeh to
the “music” position while the radio is
on. Then, to send an intercom message,
the function switch on the base unit must
be slid back to the “on’ position.

Without putting the function switch in
the music position, the radio will be heard
only at the base station. Pressing the TaLk
button on either the base or any remote
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unit automatically mutes the radio to allow
the conversation to be clearly heard. The
radio comes back on six seconds after the
TALK button is released, allowing time for
a response. Unfortunately, when the base
stations are used to listen to the radio. they
cannot function as intercoms; they can’t
“call” the base station, for example.

We were in the midst of our annual
garage cleaning (a task that took several
weekends and evenings since we skipped it
the last several years!) when the Lloyd’s
intercom system arrived. We set up the
remote station in the garage, which is lo-
cated at least 50 feet from the kitchen
where we had set up the clock radio. The
system got a lot of use, both for sending
radio signals out to the garage, and for
saving our voices from screaming ‘*Din-
ner’s ready!” or “Can you come out and
give me a hand with this?”

Cobra recommends using the system as
ababy monitor. By sliding the TaALK button
to the right, the base or any intercom sta-
tion can continually pick up sounds in the
nursery. Any (or all) other station(s) can
be used to monitor those sounds.

We have no babies or other children in
the house, but we can imagine that speak-
ing softly into an intercom would be high-
ly preferable to yelling from another part
of the house: “Turn off that Nintendo and
do your homework!”” or ““‘Lower that mu-
sict” We also found that the intercom
came in handy when trying to communi-
cate with someone working in an air-con-
ditioned room with the door closed, who
wouldn’t otherwise have been able to here
us no matter how loud we yelled.

We experienced no problem with recep-
tion of either voice or radio signals on the
wireless intercom system, even with the
remote station out in the garage. Lloyd’s
plug-in intercom also has the advantage of
being private—unlike most baby monitors
and intercoms that broadcast your con-
versations to anyone with a scanner, or
even another baby monitor.

LLoyd’s CR400 wireless intercom and
clock radio is not a high-tech, high-ticket
item. It is, however, an attractive, low-
profile. common-sense system that does

just what it promises. ]
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Eight(mm) is
Enough

MODEL XD3500 8mm VCR. Manufac-
tured by Samsung Electronics America,
Inc., 105 Challenger Road, Ridgefield
Park, NJ 07660. Price: $749.95.

The more we use the 8mm video format,
the more we like it. For portable applica-
tions. its attraction is obvious: The small
cassette makes for compact equinment and
convenience. However, we're not using it
only for camcorders any more In home
VCR decks, the 8mm format becomes
more attractive as our equipment racks get
more crowded. A typical 8mm deck is
about a quarter of the size of a VHS model.
Further, as we accumulate more cam-
corder-recorded tapes, we appreciate the
convenience of being able to play them

control, which could be programmed to
control many TV’s. The programming was
reasonably straightforward, and required
holding the remote’s Tv button down while
entering a number between one and four-
teen. As you might expect, not all of the
TV’s functions can be accessed. but the
basics——povver. channel selection, channel
scan. volume, mute, previous-channel.
and screen display—can be controlled.
Because the XD3500 is has a cable-
capable [81-channel tuner. an automatic
channel-programming feature is a wel-
come convenience. Simply pressing the
A.PROG button on the remote control
causes the VCR to scan through all chan-
nels. It “*memorizes” all active channels,
50 that it will not stop at unused channels
when the up and down channel-scan but-
tons are used. The ApD and ERASE buttons
can be used to manually include or remove
specific channels. For example. we added
Channel 3 so that we could watch the out-
put of a second VCR. and we deleted
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back on a VCR rather than having to hook
up the camcorder. Of course, using an
8mm VCR also saves wear and tear on the
camcorder.

Samsung’s Model XD3500 8mm VCR is
a good example of today’s home 8mm
decks. It measures a petite 87& X 2)2 X 8%,
weighs less than 4% pounds. and ofters a
rather standard set of VCR features. The
XD3500 offers both SP and LP speeds.
The latter speed permits recording up to
five hours on a P6-150 8mm tape. With
only eleven buttons on the front panel of
the unit. most of the functions are con-
trolled with the handheld infrered remote
control and a couple of on-screen menus.
(The rear panel of the VCR is even more
sparse than the front. One F-type con-
nector is provided for antenra or cable
input, and a second for an RF output to a
TV. A switch permits either Channel 3 or 4
to be selected as the output channel. A set
of six RCA-type phono plugs are provided
for video and stereo-audio inputs and out-
puts.)

We liked the convenience of the remote
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Channel 67—a home-shopping channel
that we simply detest. One thing we didn’t
like about the automatic channel-pro-
gramming feature was that the button—
directly below that for calling up the on-
screen programming menu-—was (oo easy
to accidentally push. Since we would ex-
pect to use the feature only when the VCR
was set up the first time, we would have
preferred to see the button either removed
from the more commonly used buttons, or
perhaps behind a door of some sort.

The on-screen programming features
are rather standard. Pushing the PROG key
brings up & menu with three choices. The
first allows the clock to be set: the time and
date are entered directly by using the nu-
meric keys.

The second menu choice is for setting
timer recordings. Up to eight programs
can be entered. over a period of one year.
In the program mode. the VCR prompts
the user to enter the number. one through
eight, of the desired program. It then
prompts the user to select the desired pro-
gram mode—normal, daily. or weekly—
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by pressing either 1, 2. or 3, respectively,
on the remote. The normal program mode
is for single-cvent taping. The daily pro-
gram mode is for recording shows that are
on at the same time Monday through Fri-
day. The weekly program is for shows that
arc on seven days a week. The VCR then
prompts for the tape speed, and for the
starting and ending times. which are en-
tered directly with the keypad. (AM or PM
is selected by pressing 1 or 2, respectively.)

Like most VCR’s these days, the on-
screen programming is simple, intuitively
obvious, and converient. What we didn't
like, however, is that it’s virtually impossi-
ble to program the VCR without turning
on the TV—the VCRs front-panel display
does not show any indication of the pro-
gram mode or settings.

The third selection on the main program
menu is for setting the operating mode of
the VCR. When selected, a “"“Model Set”
submenu is displayed. The first choice,

accessed by pressing the 1 key on the re-
mote, sets the audio line-in mode between
stereo and dual (for a second audio track,
which is selected during playback with the
OuTPUT button on the remote). The second
choice, accessed by pressing the 2 key,
toggles the tuner between broadcast and
cable modes. The third, accessed with the
3 key, switches the audio mode between
stereo, mono. and SAP (secondary audio
programming) modes.

To accommodate people for whom even
the on-screen programming is confusing,
a one-touch recording mode is provided.
Pressing OTR on the remote brings up a
message on the TV screen and on the dis-
play. On the first press, the length of the
recording is zero. Additional presses in-
crease the OTR time by a half hour: the
maximum OTR recording time is four
hours.

The XD3500 offers a slow-motion play-
back mode. A single-frame advance is

also available. An additional feature, for
dubbing tapes, is an edit mode, which
compensates for the usual degradation
caused by making copies of tapes.

For people who are looking for an edit-
ing deck to trim the fat out of their raw
videotapes, however, the XD3500 is not an
adequate solution, because it doesn't offer
a LANC or other edit-control connector,
which we feel is essential for anything
above rough edits.

Our only other complaint, albeit a
minor one—is that the front-panel display
doesn’t present enough information.
(That’s not only for programming, as men-
tioned earlier: it doesn’t provide an indica-
tion of fast-forward or reverse functions,
cither.)

On the whole, however, the XD3500
performed without a hitch during our tests.
We feel that it could easily serve as the
main VCR for many families, even those
who don’t make 8mm camcorder tapes. ll

Pocket Word Games

For more information on any

ELECTRONICS WISH LIST s tert:

the Free Information Card.

Looking for something to keep boredom at bay on a long flight, or the kids

occupied on a car trip? Don’t want to add another pound to your luggage? Check
out the credit-card-sized Word Games from Franklin Electronic Publishers, Inc.
(122 Burrs Road, Mt. Holly, NJ 08060). Weighing in at a feather-light 1.9 ounces,
the pint-sized unit offers ten exiting word games: Hangman, Anagrams. Jumble,
Word Train, Memory Challenge. Spelling Bee, Word Blaster, Deduction, Word
Builder, and Flashcards. Games can be played at five skill levels, making it
suitable for children (at least those willing to overlook the absence of videogame-
style graphics and sound effects) yet still challenging for adults. A SCORE key
helps players track points, while “hint™ and “help”™ messages make it easy to
play. Price: $29.95.

CIRCLE $6 ON FREE INFORMATION CARD

Franklin Pocket Word Games

Fax Home
The fax machine became standard office and home-office equipment in the
1980°s. and now manufacturers are turning to a new, largely untapped market—the
home. Samsung Electronics’ (105 Chalfenger Road, Ridgetield Park, NJ 07660)
entry is the Model FX40 Home Facsimile, which can be used for such non-
business purposes as ordering a pizza, requesting more money while at college.
and faxing instant birthday greetings. The telephone/fux combination takes up less
than one square foot of desk (or kitchen-counter) space. and has a soft. curved
design to fitin with home decor. It automatically distinguishes between incoming
phone and fax calls, and can be connected to an answering machine. When not in
use. the FX40 can be shut off without affecting regular telephone operation. The
unit offers one-touch speed dialing of 10 numbers. last-number redial, polling.
and it doubles as a home copier. Price: $399.
CIRCLE 57 ON FREE INFORMATION CARD

20 Samsung Home Fax Machine
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nothing and it will be shipped automatically. If you want another book,
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specified. You'll have at least 10 days to decide. And you'll be eligi-
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ELECTRONICS WISH LIST

Bel-Tronics Cordless Telephone

Center-Channzl Speaker
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22 Radio Shack Talking Calculator

For more information on any
product in this section, circle
the appropriate number on
the Free Information Card.

Cordless Conversations

Bel-Tronics Limited (8100 Sagi Parkway, Covington. GA 30209) is branching
out from the radar-detector field and expanding into cordless telephones. The top
of their 46/49-MHz phone line is the Mode! C2140, which offers 10-channel auto
or manual scanning, compander circuitry for noise reduction, one-million digital
security codes, last-number redial, and 10-number memory. The C2140 provides a
two-way intercom function, speakerphone capability, and dual keypads. Standard
features include volume controls for handset and ringer, out-of-range and low-
battery warning tones, and LED indicators for talk and charge modes. Price:

$129.95.
CIRCLE 58 ON FREE INFORMATION CARD

Keep it Clean!

TV and computer-monitor screens are natural dust-collectors, but Au-
dioSource’s (1327 North Carolan Avenue, Burlingame, CA 94010) KleenScreen
can help remedy that situation. KleenScreen safely and effectively removes dust
and debris from any laptop, computer, and television screens while preventing
static buildup. KleenScreen includes 20 sheets of “*laboratory-grade,” non-woven
material that are used to apply a “specially formulated” cleaner-protectant that
comes in an environmentally friendly pump-spray bottle. The liquid is non-
abrasive and contains a special glare-reducing agent. It is also safe for use on
plastic, metal, or painted housings. This screen cleaner doesn’t come cheap.

Price: $29.95.
CIRCLE 59 ON FREE INFORMATION CARD

Center-Channel Speaker
Designed for use with Dolby Pro-Logic home-theater systems, the NS-C/10 is
the first two-way center-channel system from Yamaha Electronics C orporation,
USA (6660 Orangethorpe Avenue, Buena Park, CA 90620), and is capable of
handling up to 120 watts. The magnetically-shielded speaker uses two 4%-inch
cone woofers and a single one-inch soft-dome tweeter. The crossover point is at
3000 Hz, and the frequency range is 60-20,000 Hz. Price: $199.
CIRCLE 60 ON FREE INFORMATION CARD

Talking Calculator

How do you bargain over prices in a Mexican or Arab bazaar, an Italian leather-
goods shop, or a French perfumery if your linguistic skills are limited to English?
You could take along the Radio Shack (700 One Tandy Center, Fort Worth, TX
76102) EC-210 8-Digir Talking Calculator, which acts as a full-function cal-
culator and then pronounces the calculation answers in any of nine languages:
English, German, French, Italian, Spanish, Arabic, Mandarin and Cantonese
Chinese, and Russian. The calculator’s talking feature provides voice announce-
ments for every key entry made and calculation result displayed. The result can be
repeated at the press of a button. Front-panel slide switches are used to select the
desired language and voice announcements. The pocket-sized device also features
a large, 8-digit LCD readout, a digital clock that chimes on the hour (unless the
alarm has been set to chime at a specific time), and a volume control. (Perhaps we
can come up with a real-world use for it before the next hourly chime!) Price:

$29.95.
CIRCLE 61 ON FREE INFORMATION CARD
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For more information on any
product in this section, circle
the appropriate number on
the Free Information Card.

Look Ma, No Hands!

It isn’t easy trying to juggle a microphone while manning the controls on a
home video editor. The EditMike Pro editing microphone and headset from Sima
Products Corporation (8707 North Skokie Blvd., Skokie, IL 60077) eliminates
that hassle by providing hands-free video narration. The EditMike Pro works with
all video editors on the market today, It plugs into the video editor’s microphone
input, or, for adding narration while taping, plugs into your camcorder. The
microphone has a frequency response of 50-150 kHz. It weighs just 3.5 ounces,
and the headset is designed to fit comfortably and securely. Price: $39.95.
CIRCLE 62 ON FREE INFORMATION CARD

In-Wall Television

Designed exclusively for in-wall applications, the WallVision2 from Philips
Consumer Electronics (One Philips Drive, P.O. Box 14810, Knoxville. TN
37914-1810) is an all-in-one home-theater solution. Available in 52- and 61-inch
versions, the package includes two equipment cabinets, a multi-disc combi-
player, a 100-watt amplifier, an auto-reverse cassette deck, an AM/FM tuner, ahi-fi
VCR, six in-wall speakers, and an in-wall subwoofer. It also includes a compo-
nent that’s not offered in any other home-theater setup—the DCC900 Digital
Compact Cassette Deck. Other items include a six-outlet surge protector, a vented
front panel, an audio/video coupler, RF cable, a heat-dissipation fan, and both
printed and video instructions. The TV set is only 22 inches deep. Price: 61-inch

Model T6185WVI, $9499; 52-inch Model T5280WV1, $8999.
CIFCLE 63 ON FREE INFORMATION CARD

Laserdisc Player

The growing popularity of home-theater systems is spurring the demand for the
high-quality video offered by laserdiscs. Thomson Consumer Electronics’ (600
North Sherman Drive, Indianapolis, IN 46201-2598) Mode! LDR307 plays all
sizes of laserdiscs and CD’s and features dual audio outputs for simple, direct
connection to an external audio system. The unit also features a one-bit digital/
analog converter, 32-track programmable playback, a headphone jack for private
listening, and a full-function remote control. Price: $549.
CIRCLE 64 ON FREE INFORMATION CARD

QuarterBack Camcorder

Quasar Company (1707 North Randall Road, Elgin, IL 60123-7847) offers
consumers high-end options in an affordably priced VHS-C camcorder: the
VMS538/539 QuarterBack. lts features include a full-color viewfinder, digital
electronic image stabilization (EIS), and 16:9 wide-screen recording capability. In
addition the QuarterBack has a compact lens (49mm-diameter) capable of 10:1
power zoom and one of the industry’s first 100:1 digital zoom lenses, allowing
close-up shots (albeit grainy ones) from thousands of feet away. A four-head.
double-azimuth system ensures jitter-free, clear picture quality, and color digital
fade lets users customize their video presentations. But can it throw a touchdown
pass? Price: $1399.
CIRCLE 65 ON FREE INFORMATION CARD
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Popular Electronics, November 1993
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KELVIN-95

MULTIMETER/

ENGINE
ANALYZER

CIRCLE 119 ON FREE INFORMATION CARD

Keep your car in tune with this combination multimeter/engine analy:zer.

here are lots of electronics en-
I thusiasts who like to play
weekend auto mechanic from
fime-to-time, at least with the older
cars where there is no computer on
board. In fact, a car that uses pointsin
its electrical system generally needs
more maintenance than a more
modern car for it to run efficiently.
However, even cars that have a com-
puter-controlled engine require elec-
frical adjustments and repairs every
now and then. That's why a DMM that
includes both standard features and
automotive-troubleshooting
amenities is a valuable tool indeed.
And that's what you get with a Kel-
vin-95 Digital Engine Analyzer for
$199.95.

Besides being very useful for auto-
motive work, the Kelvin-95 won't let
you down when it comes to standard
DMM applications. That's because it
includes all of the features you'd ex-
pect in a multimeter, in addition to
some fancier features that you
wouldn't expect. So the Kelvin-95 is not
only a great fool for working on the
car, its also a great DMM for anyone
who either doesnt have one or has
been thinking about upgrading from
a less-capable model.

Features. Any tool that's infended for
use under the hood of a car should be

of rugged construction, and the Kel-
vin-95 isrugged, as if's drop resistant at
up fo 3 feet. The meter is given further
crash protection by an included
yellow rubber holster. That makes it
perfect for use in a garage or any
other harsh environment or even by a
harsh useri There is a filt stand built info
the back of the meter and a pair of
ribbed rubber feet that keep the
meter from sliding. even under the
hood of a car. A 9-volt-battery com-
partment and spare-fuse holder
(complete with a spare fuse) are
molded inside the tough case.

The Kelvin-95 has a 3¥%s-digit display,
which makes it a lot more “friendly” to
work with than a meter with a 3%-digit
display. The meter’s display can show
a maximum of 3999 in any given
range, whereas a 3'%-digit display is
limited to a maximum of 1999. Be-
neath the 3%-digit display is a 40-seg-
ment analog bargraph that makes it
easy to get a quick visual indication of
a signal’s level relative to the range.

Since the Kelvin-95 is intended for
automotive use, it can check engine
RPM, dwell angie, duty cycle, and
temperature. But the Kelvin-95 doesn’t
fall short on the electronics work-
bench either. With any multimeter
one would expect to be able to mea-
sure AC and DC voltage, alternating
and direct current, and resistance. A

WWW. aknerisantadiahisiory.com

pickier customer would want to be
able o measure frequency, check di-
odes, and have an audible continuity
test. The Kelvin-95 also includes data-
hold and minimum/maximum/aver-
age recording capabilities.

A Closer Look. The meter can mea-
sure engine rotational speed from 150
10 10,000 RPM simply by connecting a
supplied inductive pickup to any
spark-plug wire. The dwell angle and
duty cycle can be checked onany 3-,
4-, 5-, 6-, and 8-cylinder engine,
where applicable. A pair of 6-foot al-
ligator-type test leads are included to
make these engine checks easier.
Temperature can be measured using
a supplied thermocouple and the
meter can display from — 1810 1100°C
or 0 fo 2000°F

Voltages can be measured in five
ranges to a maximum of 1000 volts DC
and 750 volts AC. Up to 20 amps of
current can be measured in two
ranges for both AC and DC. Resis-
tfance can be measured up to 40
megohms in six ranges, and frequen-
cy up to 4 megahertz in four ranges.

A data-hold function, which freezes
the display, is useful on the workbench
as well as in the garage. For example,
a reading taken under the hood of a
car outdoors can easily be brought
inside and compared to a chartina
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shoo manual. When the meter is set to
record minimum, maximum, and
average readings, a beep is heard
each fime a new maximum or mini-
mum is recorded. The results can then
be scrolled through on the display.

The meter enters a sleep mode if it
has been inactive for 30 minutes. Then
it displays a blinking symbol for an ad-
ditional 60 minutes after which it shuts
off completely. If desired, the auto-
matic power-off feature can be dis-
abled to preserve any recorded
minimum or maximum values, which
would be normally erased when the
meter enters the sleep mode. The
meters display also has a low-battery
indicator.

The Kelvin-95 comes with a zip-
pered pouch with a separate pocket
for all of the accessories we've men-
fioned including a pair of regular test
leads. The units rugged construction,
wide range of features, and full assort-
ment of test accessories make it quite
useful and a good value. To learn
more, confact Kelvin Electronics (10
Hub Drive, Melville, NY, 11747, Tel.
516-756-1750) directly, or circle No.
119 on the Free Information Card.

Now you can have complete weather
information literally at your fingertips with the
Weather Wizard |l. Easy to operate and
incredibly affordable, it's as miraculous as the
weather itself. All for only $250.

FEATURES INCLUDE:
elnside & Outside Temps
*Wind Speed & Direction

eHighs & Lows
e|nstant Metric

eWind Chill CoAnversions'

eTime & Date eRainfall Option

e Alarms *Optional PC
Interface

Wearnen Wizean 1l

THE PROFESSIONAL
HOME WEATHER STATION

Only $250.Add $50 for self-emptying rain collector.

Order today:1-800-678-3669 * PE635P
M-F7am to5:30p.m. Pactic Time » FAX 1-510-670-058%
M/C and VISA » Add $5 for shipping CA residents add sales tax
One-year warranty » 30-day money-back guarantee

DA¥IS INSTRUMENTS 3465 Dmsio Ave. Havwago, CA 94545

CIRCLE 162 ON FREE INFORMATION CARD

BeanFCC
LICENSED

ELECTRONIC TECHNICIAN!

Vo

""P'Li"' hr A T

No costly school. No commuting to class.
The Original Home-Study course prepares
you for the "FCC Commercial Radio-
telephone License.” This valuablelicenseis
your professional “ticket” to thousands of
exciting jobs in Communications, Radio-
TV, Microwave, Maritime, Radar, Avionics
and more...even start your own business!
You don’t need a college degree to qualify,
but you do need an FCC License.

No Need to Quit Your Job or Go To School
This proven course is easy, fast and low
cost! GUARANTEED PASS—You get your
FCC License or money refunded. Send tor
FREE facts now. MAIL COUPON TODAY!

1 commanp PRODUCTIONS
FCC LICENSE TRAINING, Dept. 100
P.O. Box 2824, San Francisco, CA 94126
Please rush FREE details immediately!

NAME
ADDRESS
CITY STATE 1P

earn at home in Spare time
No previous experience needed!

P
P |

3

r
I

Learn VCR 1

Whether you wish to save money,
boldly go where no guitarist has gone
before or simply have fun building
electronic gadgets designed for your
musical pleasure, then read

I repair at home! |

I "MAKE GoOD MONEY IN YOUR
I OWN FULL- OR PART-TIME JOB

Electronic Projects for

GUI'TTAR

Some of the add-on guitar
gadgets you can build are:

$129%

Preamplifier e Headphone Amplifier ® Soft Distortion Effects Unit ®
Compressor ® Auto-waa ® Waa-waa Pedal ® Phaser ® Dual Tracking
Effects ® Distortion Unit ® Expander ® Dynamic Treble Booster @
Direct Injection Box ® Dynamic Tremelo @ Thin Distortion Unit e
and Guitar Tuner.

Anyone with some previous electronic project building experi-
ence should have no problem assembling the projects.

ELECTRONICS TECHNOLOGY TODAY INC.
P.O. Box 240, Massapequa Park, NY 11762-0240

Yes. send my copy of ELECTRONIC PROJ- Please charge my []Visa [ MasterCard
ECTS FOR GUITAR by RA Penfold to the

address al nght | am enclosing $12.95 plus Signature — -
$2 95 tor shipping charges in USA and Can- g

ada Ail payments must be made in US dccouptiic = A
funds. Sorry, no orders accepted outside of N

USA and Canada New York State residents ame —

add local sales tax. Allow 6-8 weeks for Address

delivery.

[] Check enclosed City . State 2P

WwWwwWearneraaanadieohietary com

Professional-
level home study
course. You will
master easy-to-
learn, high-profit
repairs with-
out investing
in high-tech
instruments
or a costly
workshop.

Want more
independence

and higher
iy income? Send

~w or call today!

Free career literature:

800-223-4542

—
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Name._ _ Age
Address Phone ()
City_ State Zip
The School of VCR Repair |
6065 Roswell Road i

Dept.¥M341, Atlanta, Georgia 30328

D N N G N N e -
CIRCLE 15 ON FREE INFORMATION CARD
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8 Popular Electronics, November 1993

By Len Feldman

Toshiba
M-758 Video
Cassette
Recorder

PRODUCT
TEST REPORTS

f you've begun to think

that all VCR's are pretty
much alike these days,
you're in for a surprise when
you check out this top-per-
forming Toshiba model. As
you would expect in a high-
Quality machine, it uses HQ
circuitry for better VHS pic-
tures, offers hi-fi stereo-
sound capability that yields
as much as 90 dB of dy-
namic range, and has a

CIRCLE 120 ON FREE INFORMATION CARD

The Toshiba M-758 hi-fi video cassette recorder.

built-in MTS stereo decoder.
But the M-758 has so many
other features that we'd
best divide them into three
categories: convenience,
special effects, and
“others.”

As for convenience fea-
tures, perhaps the most
important one is the incor-
poration of "VCR Plus”
programming. That’s the
system that lets you pro-
gram the VCR for
unattended recording sim-
ply by entering a TV
program’s code number,
which can be found in TV
Guide as well as many
newspaper 1V listings. As
many as 8 broadcast or
cable programs can be
programmed in this man-

ner. In addition, on-screen
programming lets you set
the unit’s clock and also lets
you check the accuracy of
normal timer recording as

well VCR Plus programming.

One touch recording to a
maximum of 4% hours, in
30-minute increments, is
also possible.

You can easily locate a
desired scene using either
an index-search or skip-
search function. The on-
screen counter display op-
erates either as a linear
time-counter or as a re-
maining-time display. When
a cassette without its safety
tab is loaded, playback
and auto-rewind occur au-
tomatically. A repeat-play
function allows the tape to
be repeatedly played up to
ten times. The VCR is also
able to check remaining
tape-time and, if it is insuffi-
cient to record the
programmed event at the
higher SP speed, the ma-
chine will automatically
switch to the EP (SLP) long-
play mode.

As for special-effects fea-
tures, they include the now-
popular jog/shuttle dial that
allows variable-speed play-
back from still picture to
search speed. Picture
search, accelerated
search, still-frame viewing,
and slow playback are all
possible using the fast-for-
ward, rewind, still, and slow
buttons found on the unit.
Finally, if you connect an
external FM receiver to the
external-audio inputs, you
can record an FM-simulcast
program.

Other, miscellaneous fea-

WWW akherieaniadimahietary com

tures include a 181-channel,
frequency-synthesized TV
tuner; an included remote
control unit that is compati-
ble with 16 TV brands
(including RCA, Magnavox,
etc); high-speed rewind
and fast-forward; and a fly-
ing erase head that allows
continuous editing of two
recordings without distor-
tion or noise at the editing
points.

CONTROL LAYOUT

The power and eject/stop
buttons are found at the left
end of the front panel of
this VCR. Just below them
are video and stereo-audio
input jacks, so you don't
have to go around to the
back to connect a cam-
corder to this VCR. The
cassette compartment is
centered on the front pan-
el, and below it is a multi-
function display. To the right
of the display are chan-
nel-“up” and -"down”
buttons; to the right of the
cassette slot are rewind,
record, play, and fast-for-
ward buttons.

Keeping the front panel
this simple meant that most
of the special features dis-

cussed earlier are activated

by buttons on the much
more elaborately config-
ured remote control. That
remote, in addition to du-
plicating the front-panel
controls, houses number
buttons, an input-selector
button; a TV/CATV-selector
button; a TVA/CR button;
buttons that control tape
speed and counter mode;
buttons relating to the VCR
Plus programming feature;
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The video frequency response was better than average for a
conventional (non-S-VHS) VHS VCR.

one-touch recording, dis-
play on/off, and tape-
tracking buttons; the slow-
motion button; and a timer
button used as the last step
in setting up for timer re-
cording. In addition, the
remote houses the pre-
viously mentioned shuttle
ring and jog dial.

The multifunction display
on the front panel provides
no less than 14 useful status
indicators. Those range
from a clock/remaining-
time/linear-counter display
to indicators for such less-
often used functions as dig-
ital tracking, stereo mode,
and repeat play. Of course,
the display also has the
more commonly expected
status indicators found on
every VCR.

The rear panel of the
VCR houses the usual RF
input and output con-
nectors, an output
Channel-3/4 selector, and
video and stereo-audio in-
put and output jacks.

TEST RESULTS

All of the recordings and
measurements made by
APEL (the Advanced Prod-
uct Bvaluation Laboratories)
for this test report were
made at the faster, SP tape-
speed. Under those condi-
tions, the video frequency-
response was better than

average for a VHS-format
VCR, with an attenuation of
only —1.79 dB at 20 MHz
and —6.0 dB at 3.0 MHz,
The luminance signal-to-
noise ratio ranged from a
very acceptable 43.8 dB to
an even higher 44.8 dB,
depending upon the refer-
ence luminance level used
by APEL in making the mea-
surements. Chroma (color)
AM signal-to-noise ratio was
also far better than aver-
age, measuring 46.5 dB.

In the hi-fi qudio-record-
ing mode, a 0-dB reference
output-ievel measured 2.57
volts; at that level, harmonic
distortion measured 1.26%.
In that preferred audio
mode, wow-and-flutter was
virtually negligible, with
average readings of only
0.007%, and peak readings
of 0.009%. The audio sig-
nal-to-noise ratio rivaled
that of digital audio record-
ings, with a reading of
- 89.5dB!

As might be expected,
the conventional audio-re-
cording mode yielded
results that were consider-
ably inferior to those
observed in the hi-fi mode.
in that mode, the output
voltage was only 0.31 volts
for a distortion level of
1.74%, while average wow-
and-flutter measured a
rather high 0.22%, with

FROM HoOKING IT UP
10 FIXING IT UP
WE'RE THE PLAGE

T0 60

Radio fhaek

Arerica trusts Rado Shack for -he products and advice
ne=ded to hook up nearly any=Hin¢ electronic. You've made
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peak wow-and-flutter read-
ings of 0.24%. Further, the
signal-to-noise ratio using
that mode was only 48.8
dB.

The frequency response
using the hi-fi recording
mode extended from 20 Hz
to 20 kHz, while in the con-
ventional audio-recording
mode, the — 3 dB points
were reached at 98 Hz and
at 8.8 kHz. At —10-dB re-
cording levels, the hi-fi
recording mode yielded
distortion levels of only
0.06% at 100 Hz, 0.17% at 1
kHz, and 0.96% at 5 kHz. By
contrast, using the conven-
tional recording mode,
distortion levels at —10 dB
were 0.48% at 100 Hz and
0.60% at 1 kHz.

APEL measured the per-
formance of the broadcast-
stereo decoder (MTS) sec-
tion of the VCR and noted
an A-weighted signai-to-
noise ratio in the stereo

mode of 63.5 dB, while the
total harmonic distortion at
—20-dB levels was an ac-
ceptably low 0.12%. Stereo
separation at 1 kHz mea-
sured 25 dB and was better
than 20 dB even at higher,
treble frequencies where
many stereo decoders tend
to lose separation ca-
pability. In the mono mode,
the stereo-decoder section
yielded an almost identical
signal-to-noise ratio (63.6
dB) and a slightly higher
distortion level (0.24%). Ad-
ditional test data can be
found in the Test Results
table located elsewhere in
this report.

HANDS-ON TESTS

As usual, we recorded
several off-air programs
using this VCR, as weill as
some “live” recordings using
our S-VHS hi-fi reference
camcorder, which was con-
nected to the front-panel

TEST RESULTS—TOSHIBA M-758 HI-FI VCR

Specification PE Measured
Video Section R
~1.79 d8 @2.0 MHz

—6.0 dB @6.0 MHz

43.8/44.7/44.8 dB

Frequency response

Signal-to-noise ratio
Luminance level
100 IRE/50 IRE/10 IRE

Chroma AM/PM 46.5/39.5 dB
Hi-Fi Audio Section
0-dB output reference level 2.57 volts”
Total harmonic distortion 126% |,
Flutter (average/peak) 0.007%/0.,009%
Signal-to-noise ratio 89.5dB
Playback frequency response (3 dB) 20 Hz to 20 kHz

THD at — 10 dB (100 Hz/1 kHz/5 kHz) 0.06%/0.17%/0.96%
Conventional Audio Section

0-dB output reference level 0.31 voits
Total harmonic distortion 1.74%

Flutter (average/peak) 0.22%/0.24%
Signal-to-noise ratio 48.8 dB
Playback frequency response (—3 dB) 98 Hz to 8 kHz
THD at —10 dB (100 Hz/1 kHz) 0.48%/0.60%

Stereo-TV Decode Section
Signal-to-noise radio (stereo/mono) 63.5 dB/3.6 dB
THD at —~20 dB, 1 kHz (stereo/mono) 0.12%/0.24%
Additional Data

Power requirements 19.0 watts
Weight 11.5 tbs
Fast-forward/rewind time 1 min, 38 sec/

1 min, 46 sec
Dimensions {(Hx W x D, inches) 36 % 14%6 x 12%

Suggested Price: $600.00
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SUPER
12 HOUR
RECORDER |

CALL TOLL FREE |

Modified Panasonic
Siimline. 6 hrs per side
120 TDK tape furnished.
AC/DC Operation
Cluality Playback.

[Cigital Counter.

[urable Lightweight Plastic.

PHOME RECORDING ADAPTER

$118.00*

Starts & Stops Recorder :"ﬂg‘?"‘/f
Automatically When FCC e
Hand Set is Used. ~ APPROVED )
Solid State! $28.50* i

Solidstate Adjustable $28. 50*
Sensitivity. Voices & 7
Sounds Activate Recorder.
Adjustable Sensitivity.
Provisions for Remote Mike.

“Add for ship. & handling. Phone Adapter & Vox $2.00
each, Recorders $5.00 each, Colo. Res. add tax. Mail
Order, VISA, M/C, COD's OK. Money Back Guar. Qty
Disc. available. Dealer inquiries invited. Free data on
other products

ALL MAIL TO: Box 20100, Boulder, CO 80308

AMC SALES INC., 193 Vaquero Dr
Boutder, CO 80303

Phones (303) 499-5405 « 1-800-926-2488
IL__FAX (303) 494-4924 « Mon-Fri 8-5 MTN. TIME
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audio and video jacks. Inci-
dentally, when the front-
panel jacks are used, the
rear-panel audio and video
input jacks are automat-
ically disconnected. The
picture quality, we felt, was
better than that found on
most standard VHS ma-
chines, and was, in fact, just
about as good as the pic-
ture quality obtained from
broadcast TV

According to some sur-
veys, fully 80% of VCR
owners are unable (or un-
willing) to program their
VCRY for timer recording. In
the light of that, perhaps
the best thing about this
VCR is its incorporation of
the VCR Plus programming
system. It really works and its
accuracy is verifiable in the
on-screen display. Of
course, even for those of us
who have no trouble
"doing it the old fashioned
way,” the on-screen display
is very helpful,

To be sure, you can pur-
chase perfectly serviceable

e ba s o o rioan na i hietary com

VCRS for considerably less
than the price of this
Toshiba model. But we
doubt that you'll find many
conventional VCR's that are
as feature-laden as this ex-
cellent unit,

For more information on
the Toshiba M-758 VCR,
contact Toshiba (82 Totowa
Rd.. Wayne, NJ 07470), or
circle No. 120 on the Free

Information Card. [ |
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and assist patients in therr return
weveryday hte
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How to Get a High-Paying Job
In Electronics

Launch your career as an
electronics professional.

Your key to career success and personal
happiness can be summed up in one word. . .
EDUCATION!

Thousands of great jobs become available in electronics
every year. To land one of those great jobs, you must
have the educational credentials, knowledge and skills
that employers not only want and need, but also
demand.

Let Peoples College prepare you for an exciting job
and a secure future in electronics.

Peoples College offers Specialized Associate Degree
and Diploma programs by distance education to prepare
you for one of the many high-paying electronics jobs.
As a graduate of one of our programs you can qualify
for jobs such as field service engineer, electronics
technician, iaboratory assistant, PC specialist and
many others.

Peoples College offers you an outstanding educational
alternative. Our programs are equivalent to what you
would get in a techincal school or community college.
In addition to providing you with a rock-solid founda-
tion in electrical and electronic fundamentals and
computer concepts, we offer in-depth training in
these specialties:

* Personal computer servicing
¢ Communications electronics
® Industrial control

VGA color monitor

oscilloscope

cellular telephone

microprocessor
trainer

Distance learning—Peoples College comes to you.

With distance education, you learn in your own home
at your convenience. There are no classes to prepare
for, no commuting, no parking problems. You can
complete our programs in your spare time without
giving up your present job. Learn while you earn. You
go as fast as you want. Our instructors are standing
by to answer your questions if you need help.

What makes Peoples College programs so special?

While there are other schools offering similar training,
ours is unigque! Here are just a few reasons why
Peoples College programs give you more:

¢ Standard college texts, not lessons

¢ Video training which makes critical subjects
come alive

e Accelerated Learning System—a scientifically
proven study system that lets you learn faster
and easier than ever before

¢ Computer-based training software for selected
software subjects

¢ Industry certification preparation

Here is a partial list of some of the hardware you
receive with a Peoples College program:

® 486sx 25 MHz PC with 80 MB hard drive,
3.5 1.44 MB floppy drive, VGA color monitor
and mouse in selected programs

* Microprocessor trainer (8-bit CPU), digital muiti-

meter, breadboard with function generator,

power supplies and logic probe

¢ Oscilloscope included in some programs

e Portable cellular telephone in the com-
munications programs

¢ All programs include Electronics
Experience Labs for hands-on training

Don’t delay —Your future starts today! For more
information fill out and mail the attached coupon.

We'll send you our color brochure,
catalog and our new booklet
“How to Get a High-Paying
Job in Electronics.”” Get
your career started
today. Do yourself

a big favor and send

for this information now!

YES, | would like to know more about your programs!
[] Check here if you want details on our programs approved under the Gl Bill.

I
| Name
PEOPLES COLLEGE | Address
OF INDLPENDENT STUDIES | City
233 Academy Drive ®* PO. Box 421768 | State
Kissimmee, FL 34742-1768 Phone |

Accredited member, National Home Study Council
Member, D.L. Peoples Group ‘—

£1193
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1-800-831-4242

Your Resource for Value. Only a Phone Call Away.

20

YEARS OF
EXCELLENCE

Metex Digital o2
Multimeters %,
* Handheld high accuracy .

* Measures AC/DC voltage,
AC/DC current, resistance,
diodes, audible continuity test,
transistor hFE NP27158

* Manual ranging w/overload
protection

* Comes with probes, barteries, case
and man

* One-year warranty

Jameco Solderless

Breadboards

Our long-lasting
breadboards feature
screen printed color
coordinates and are

suitable for many kinds of

prototyping and circuit design. Larger
models feature heavy-duty aluminum

backing with voltage and grounding posts.

Regulated Power
Supply Kits

Build the power supply you've been

NP73613

needing for years. Ideal for home or
instructional use. Select from three
different versions. Each kit is
complete with printed circuit board,

electronic components and user

assembly instructions.

7086 & NP27158 only: Terminal B: Go {":ﬁm 3:[?:;: Current Dimensions
. 1 Pt tact
Also measures frequency and capadrance B ermi S;‘:lisp: [':iqi'- o IPanNo. Product No.__(VAC (VDG (mA)  (LxWxHinches) Price
PartNo. Description _ Price NP20360  JE200 120 +5 1000 35x50x2.0 $14.95
NP27078 3.5 digit multimeter ...... $59.95  NP20343 02 200....83.95
NP27086 3.5 digit multimeter, NP20600 1 2 e 495 NP20626  JE215 120 +5t0+15 750175 3.5x50x20  19.95
wiequency & NP20669 | 0 30549 St-15 75010175
C2PACHANCE 1oververuerrernenes
.. . 22 2 830w .
NP27115 3.5 digit multimeter — ! i 6% NP73613  JE225 120 +5 fixed 1000 5.12x5.12x2.25 2995
NP27140 4.5 digit multimeter, NP20757 2 ! 1,360..... 12.95 I f; ::: ti; i?)?)
whtach/dwell...eveerereerereenss 69.95 NP20773 2 4 1,660 ..nnr 17.95 |
NP27158 4.5 digit w/frequency & NP20790 3 5 2,390..... 24.95 f :
capactance & dta : - See our Catalog for more kits
1 99.95 NP20811 4 7 3220...3295 L I
EPROMS . ‘ 3/4 Watt Linear Taper- SMT et
T T S—E LA (ot now available!
2716. .$5.
NP39909  2708.. : Potentiometers Call for price and availability
NP40002  2716. ‘NP21936 | YAtk Prick
NP41785 1K... ..$.99
-25 . 4.
NP4O125 - 2732A-2 Switches NP41822 10K. 99 Other Jameco
NP40230  2764A-20.. 475 | DPant Product SFE7e) S 99 :
NP39829  27C64-15.. 449 | No. No.  Desseigiion  Price | Npalgos IMEC o 99 Resources
NP39933 27128-25... 7.75 NP21936 JMT123 SPDT,
NP39968  27128A-20... on-on (toggle)....$1.15 . ¢ Test/Measurement
NP39984  27128A.25... ! NP38842  206-8  SPST, 16-pin V2 Watt Linear and Prototyping
NP39677  27C128-15 575 s MSion (3113;? ................. 109 | Taper- S|ng|e Turn Equipment
. \» momentary
:g:ggz ;;2;2; 5.49 (push-butron) e 39 | C€rmet Potentiometers « Full line of Integrated
A ddisi ; Part Mo Ohms  Prcy Circuits and Electronic
NP39714  27C256-15... "Additional components available NP42964 "y
NP39722  27C256-20... NP43001 ) Components
NP4OISO  27512-20... = = NP43027 ¢ Call for computer parts
NP39781  27C512-15 R 2os1 | parere
NP65699 27C020-15 F
NP43692 68766-35
intearated Circulss® 5 Order toll-free 1080008314242
nfegra revits N
ational, Intel & :
PatNo.  Product N Price T Detcbie. Call or write for your FREE
NP48979 7400...
NP49015 7402 Component Catalog:
Part Product
NP49040  7404... Ma, Mo, __ Price 1e 800'637’ 8471
NP49091 7406... NP79071 400061 National Operational
Amplifier Linear ™
:g:::iz ;:g; Devices Databook..$17.95
NP79089 400060 National Linear
NP49189 7410... A Plicaxion Specific s — ]
NP49728 1% Databook e 1495 | For International Sales, Customer ELECTRONIC COMPONENTS
NP50008 NP41208 400015 National Data Aquisition Service, Credit Department and all
NP50235 Linear Devices other inquiries: Call 415¢592:8097 COMPUTER PRODUCTS
NP50420 Databook .eceeearanee 1495 berween 7AM-SPM P.S.T
e NP79062 400062 National Power IC’s . el 1355 Shoreway Road
0 Linear Devices CA Residents please add applicable
NP50593 P PP Belmont, CA 94002
Databook weeeeeeseaseees 13.95 sales tax. FAX: 1080023746948 (Domestic
NP50665 NP88225 — Texas Instrument C . FAX:4] 59242503 omestic
NP50681 LS/S/TTL $30.00 Minimum Order 415 (Intcrnational)
Databook..... aee 24,95 _
NP50690
e NP39280 230843 Inel Memory _— , , . ® T [ensor
Databook 24,95 Terms: Prices subject to change without notice. Items subject to V.I1.P.#
NP49912  74192uuiciiiscnsssnsnsnnness 99 [ T seasssseseee availability and prior sale. Complete list of terms/warranties is NP3
NP39870 270645 Intel Embedded .
NP49939 Controller Processors available upon request.

*Name brand IC’s in stock

Databook..... . 24.95

© 1993 Jameco 11/93 Al trademarks arc registered trademarks of their respective companies
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Build Explsive Gas Detector

Protect your family and property from dangerous gas concentrations by detecting them

before they reach combustible levels.

as! To many, that very word is

synonymous with explosion.

Thankfully, modern gas appli-
ances and their delivery systems (sup-
ply lines) are cause for much less
concern now than in the past—ai-
though one still hears about the occa-
sional catastrophe where an explo-
sion has caused misery, property
damage, and/or death. Fortunately,
such catastrophes are now preventa-
ble. Using today’s electronic circuitry,
you can detect and dissipate haz-
ardous gases before they can ac-
cumulate to the ignition level.

The Explosive Gas Detector de-
scribed in this article can identify a
whole range of potentially explosive
gaseous materials (including invisible,
odorless, and highly poisonous car-
bon monoxide)—making it essentially
an all-purpose vapor sensor.

The Explosive Gas Detector offers
four types of output; an audible tone
that rises in pitch as gas con-
centration increases; a bargraph dis-
play that visually shows relative
concentration; an alarm that's acti-
vated when the user-set threshold is
exceeded; and an optoelectronic
(Triac driver) output that can used fo
trigger a range of AC operated de-

BY ANTHONY CHARLTON

vices (a fan, for instance, to bring fresh
air).

The Sensor. Af the heart of the cir-
cuitis a 7G5822 gas sensor (see Fig. 1),
which contains a miniature nichrome
wire heater (that has a nominal resis-
tance of 38 ohms), which is used keep
the surface of the tin dioxide (Sn0,)

WARNING!! This article deals with and
involves subject matter and the use of
materials and substances that may be
hazardous to heaith and fife. Do not at-
tempt to impiement or use the information
contained herein uniess you are experi-
enced and skilled with respect to such
subject matter, materials and substances.
Furthermore, the information contained in
this article is being provided solely to
readers for educational purposes.
Nothing contained herein suggests that
the monitoring system described herein
can be or should be used by the as-
sembler or anyone else in place of or as
an adjunct to professional advice regard-
ing the presence of gas. Neither the pub-
lisher nor the author make any represen-
tations as for the completeness or the
accuracy of the information contained
herein and discltaim any liability for
damages or injuries, whether caused by
or arising from the fack of completeness,
inaccuracies of the information, misin-
terpretations of the directions, misapplica-
tion of the information or otherwise.

MWAAN-BdRerieanRiadimhieterv-com:

semiconductor element at a temper-
ature of between 400 and 750°F Heat-
ing that semiconductor element has
two effects: It allows greater mo-
lecular activity (and hence a more
rapid response) and it creates a small
convective air current, which draws
the monitored air through the unit,
thereby eliminating the need for a
forced-air system. The sensor also has
adouble layer of stainless steel gauze
at the bottom and top that arrests any
flame that may begin inside the sen-
sor due to the hot heater contacting
concentrated gas.

Although the TGS822 is highly sen-
sitive, it cannot differentiate between
vapors without an external chemical
filter, which is beyond the scope of this
article. The TGS822's operation is
really simple; gas molecules fouching
the sensing surface causes the unit's
internal resistance, depending on the
level of concentration, to decrease.
(Note that different gases at the scme
concentration produce vastly dif-
ferent resistance changes. That's be-
cause, generally speaking, the higher
the molecular weight of the gas, the
greater a change in sensor resistance
for a given concentration.) The reduc-
tion in resistance allows a correspon-

$21U04109|3 Jeindod ‘C661 18qLIBAON
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FLAME ARRESTER

LEAD WIRE SENSING ELEMENT

HEATER COIL HOUSING

PINS

Fig. I. At the heart of the Explosive Gas
Detcector is a TGS822 gas sensor.

dingly greater amount of current to
pass through the sensor, which can
then be interpreted by monitoring/
level-detection circuitry.

About the Circuit. Figure 2 shows a
complete schematic diagram of the
Explosive Gas Detector. The circuit is
built around seven integrated circuits
(of various types), along with a few
additional semiconductors and sup-
port components.

The circuit is broken down into sev-
eral subassemblies, each with its own
alarm enunciator, and performing
slightly different monitoring functions.
Let's examine those subassembilies in-
dividually, starting with the sensory
portion of the circuit.

At the heart of the sensory portion
of the circuit is the aforementioned
1GS822 gas sensor (SEN1), which acts
as a gas-variable resistor. A regulated
+5-volt source is applied to SEN1’s
heater terminal at pin 5 to keep its
semiconductor sensory element at
between 400 and 750°F

Another regulated source, this one
+ 8 volts, is applied to SEN1 at pins 4
and 6 (the input to the gas-variable
resistor). The output of the sensor,
taken from pins 1 and 3 is fed to R1 (a
10k, 15-turn, fimmer potentiometer),
which serves as the circuit’s sensmviry
ADJust, allowing the circuitto be setto a
user-determined trigger threshold.
The output of the sensory circuit, taken
from the wiper of R1, divides along
several circuit paths.

In one of those paths, the sensor
output is fed to U5 (an LM331N volt-

PARTS LIST FOR THE
EXPLOSIVE GAS DETECTOR

SEMICONDUCTORS
Ul—MOC30421S-ND, zero-crossing
optoisolator/coupler Triac-driver,

integrated circuit

U2—AN7805, 5-volt, 1.5-amp,
voltage regulator, integrated circuit

UC3—AN7808, 8-volt, I.5-amp,
voltage regulator. integrated circuit

U4—LM324N, general-purpose,
quad op-amp. integrated circuit

U5—LM33IN, precision voltage-to-
frequency converter, integrated
circuit

U6—74CI14N, hex inverting Schmitt
trigger, integrated circuit

U7—LM3914N, dot/bargraph display
driver, integrated circuit

QI1—PN2222 or similar general-
purpose NPN silicon transistor

SEN|—TGS822 gas sensor

D1, D2—1N4148 or similar general-
purpose small-signal silicon diode

LEDI—Light-emitting diode

LED2, LED3—High-brightness,
light-emitting diode

DISPI—LED bargraph display
(Hosfelt Electronics #25-116 or
similar)

BRI—I-amp, 50-PIV, full-wave
bridge rectifier

RESISTORS

(All fixed resistors are Ya-watt, 5%
units unless otherwise indicated.)

R1—10,000-0ohm, 15-turn, trimmer
potentiometer

R2, R12, RI8, R22—1000-ohm

R3, R§—100,000-ohm, 1% metal-
film

R4—6810-ohm, 1% metal-film

RS, RIS, R16, R19, R20—10,000-
ohm

R6—12,100-ohm, 1% metal-film

R7—5,000-ohm, 15-turn, trimmer
potentiometer

R9—47 5-ohm, 1% metal-film

R10—22,000-ohm

R11—27,000-ohm

R13, R14—100,000-ohm, 15-tumn,

age-to-frequency converter), which
produces an output frequency that is
proportional to the magnitude of the
input voltage. At zero gas con-
centration, SEN1 has a high resistance,
so the output voltage delivered to U5
is low, thus the output frequency of U5
is low (roughly, as low 100 Hz in clean
air). That low-frequency signal quickly
rises (to around 8 kHz in an atmo-

trimmer potentiometer
R17. R21—10-megohm
R23-—-560-0ohm
R24—47,000-ohm
R25—4700-ohm
R26—100-ohm, Y2-watt
R27—1210-ohm, 1% metal-film
R28—3830-ohm, 1% metal-film

CAPACITORS

Cl—1000-pF, 16-WVDC, electrolytic

C2, C3, C10—0.1-nE ceramic-disc

C4—22-pF 16-WVDC, electrolytic

C5—I100-u.E 16-WVDC, electrolytic

C6—0.1-wF, polyester or Mylar

C7—0.01-p.F, polyester or Mylar

C8—0.47-pF, 50-WVDC,
electrolytic

C9—I-puF, polyester or Mylar

Cll, C12—I10-pE 16-WVDC,
electrolytic

C13—0.047-u.F. polyester or Mylar

Cl4—I-pF, 50-WVDC, electrolytic

ADDITIONAL PARTS AND
MATERIALS

SPKR1—8-32-ohm speaker

BZ1—Piezo buzzer

T1—12-volt, 250-mA (or more)
transformer

PLI—AC molded power plug with
line cord

S1—SPDT toggle switch

Bl—I12-volt Gel-cell battery

Printed-circuit materials, enclosure,
battery charger (see text), TO-220
heat sink, IC sockets, wire, solder.
hardware, etc.

Note: The following parts are
available from Allegro Electronic
Systems, Dept-GS, 3 Mine
Mountain Road. Comwall Bridge,
CT 06754: The TGS822 toxic-gas
sensor with special socket—3$23
postpaid. For C.O.D. orders, free
catalog of gas sensors, and
circuitry call 203-672-0123.

sphere contaminated with a near-ex-
plosive level of gas) as gas con-
centrations rise. Timmer potentiome-
ter, R7, is used to cancel out
component folerances for accuracy.

The output of U5 at pin 3 is fed
through C8 to a simple single-tran-
sistor audio amplifier (built around
1), which is used to drive an 8- to 32-
ohm speaker (SPKR1). As gas con-
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Fig. 2. The Explosive Gas Detector is built around seven integrated circuits (of
various types), along with a few additional semiconductors and support components,
that comprise several subassemblies, each, with its own alarm enunciator, and
performing slightly different monitoring functions.

tamination rises from zero, the tone
produced in the speaker goes from a
low buzzing to a rather shrill sound.

In the next circuit path, the signal is
fed to the alarm section of the cir-
cuit—a two-part circuit, which is com-
prised of half of an LM324 quad op-
amp (U4); a 74C14 inverting Schmitt
frigger (U6): an MOC3042I1S-ND Triac

driver, optoisolator/coupler (U1); a
buzzer (BZ1). and assorted support
components.

In this two-fold section of the Ex-
plosive Gas Detector, the output volt-
age of the sensor circuit is fed to
identical comparator circuits (built
around U4-b and U4-c), with each
comparator circuit feeding identical

WA ~adReHaaradiehietary- com

double-inversion circuits, which we'll
referto as the “caution” and "danger”
circuits. Each comparator circuit has
a 10k and 10-megohm resistor on the
input and feedback, respectively,
which provides some degree of hys-
teresis, so each comparator trips fully
on when activated rather than oscil-
late a little inifially. The only real dif-
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ference between those two circuit lies
in their output circuitry.

In the caution circuit, comparator
U4-b feeds a doubie inverter, consist-
ing of Ué-e and U6-f (each % of a
74C14 hex inverting Schmitt trigger). A
100k 15-turn trimmer potentiometer,
connected to the inverting input (pin
Q) of U4-b is used to establish the trip
point for the comparator. The output
of SEN1is applied to the non-inverting
input of U4-b at pin 10. In the absence
of explosive gas, the voltage applied
fo the non-inverting input of U4-b at
pin 10 is fow. The low input forces the
output of U4-b low. The output of U4-b
is applied the input of U6-f, causing its
output to go high. That high has two
effects on the following circuitry. First
the high output of Ué-f reverse biases
LEDZ2 so it does not light, and second, it
forces the output of the second inver-
ter low. The low is fed to a pair of
oscillator circuits (built around U6-a
and Ué-b), disabling them.

As the gas level detected by SEN1
rises, the voltage delivered to U4-b
also rises. When the voltage applied
to U4-b at pin 10 exceeds the refer-
ence established at pin 9, the output
of the comparator switches high. That
high forces the output of U6-f low,
lighting the LED and forcing the out-
put of Ué-e high. The high output of
U6-e enables the double-oscillator
circuit, with the output of one 0s-
cillator (the one built around Ué-q)
turning the other (built around Ué-b)
off and on. The output of the second
oscillator (U6-b) feeds BZ1, furning it on
and off in accordance with the output
of the U6-q.

The other comparator/double-in-
verter circuit (U4-c/U6-d and Ué-c)
performs in anidentical fashion, so we
won't go intoits operation, but instead
will skip to the operation of its output
element (the Triac-driver optoisolator/
coupler, U1). When the gas con-
centration detected by the sensory
circuit causes the voltage applied to
comparator U4-c at pin & to exceed
the reference established at pin 6 via
R14, U1's internal LED lights, turning on
its Triac-driver output, With the output
turned on, an AC voltage is delivered
to the load device, causing it to turn
on. The Triac driver can handie low-
current, 117-volt AC loads of up to 100
mA. For higher load capacities, the
Triac driver can be used to trigger a
Triac into conduction, which can then

be used to power the load.

The Triac driver can be used to
power a fan to bring fresh air into the
area fo dilute the gas. But beware: If
the level of gasivapor contamination
is high enough, turning on said device
could precipitate an explosion! For ex-
ample, imagine U1 is used to turnon a
old-style fan with motor-contact
brushes in say, a gasoline-saturated
atmosphere. The likelihood of a spark
is so high that you might as well strike a
match. (So, be aware of your equip-
ment, your application, and your own
level of expertise to avoid problems!)

The final section of the Explosive
Gas Detector is comprised of an
LM3914 dot/bargraph display driver

L

ond a 10-segment bargraph display
(DISP1), which is available from Hosfelt
Electronics, Inc. (2700 Sunset Blvd.,
Steubenville, OH 43952-1158; Tel.
800-524-6464) and is used to show at
aglance the relative level of explosive
gas. The LM3914 dot/bar display driver
simplifies the task, since it contains
nearly all the circuitry needed to drive
the 10-segment display.

In this section of the circuit, as gas
concentration increases, more LED'S
light up. Note: The bargraph is not like-
ly to light to the 10th LED if the sensmviry
ADJUST (R1) is not set to maximum.

The voltage appliedto U7 at pin Sis
compared to internal references.
With the values shown, the display re-

=

31/18 INCHES |

Fig. 3. The Explosive Gas Detector wus assembled on a printed-cireuit board
measuring about 3% bv 5% inches. A template for that printed-circuit pattern is

shown here.
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sponds to 0.5-volt increments from 0
to 5 (and over) volts. Normally, one LED
(the first one, which is connected to
pin 1 of U7) will be lit at ali times. As the
gas concentration rises, each suc-
cessive LED lights. Resistor R26 is used
to reduce power consumption at a
slight sacrifice in brightness when sev-
eral LED's are lit.

Note that the circuit is designed to
be operated either as a stationary
device, drawing power from an AC-
line derived power source, or as a
porfable unit, powered from a 12-volt
battery. An SPDT switch (S1) is used to
select between power sources. The
AC-derived, power-supply portion of
the circuit is comprised of PL1 (a 117-
volt AC power plug with line cord), a
12-volt step-down transformer (T1), a
fullwave-bridge rectifier (BR1), and a
pair of 3-terminal regulators (U2 and
U3). The output of U2 (an AN7805, 5-
volt, 1.5-amp regulator) serves only to
provide the necessary heater voltage
for SEN1. The other regulator (U3, an
AN7808 8-volt, 1.5-amp regulator), in
conjunction with several dropping re-
sistors, provides all the additional volt-
ages required by the circuit.

In the case of battery operation,
the circuit is powered from a 12-volt
gel-cell. If you opt for battery opera-
tion, it will be necessary to acquire a
special charger (sold separately by
gel-cell vendors, such as Digi-Key). In
addition, be aware that the heating
element of SEN1 uses about 130 mA;
so if you use a battery, purchase one
with several amp/hours capacity for a
reasonable running time between
charges.

Assembly. The Explosive Gas Detec-
for was assembled on a printed-cir-
cuit board measuring about 3%s by
5% inches. A template for that
printed-circuit pattern is shown in Fig.
3, with the corresponding parts-
placement diagram appearing in
Fig. 4. Since space is at a premium, it is
recommended that miniature parts
be used to facilitate assembly. Re-
member that the bargraph display
(DISP1) and alarms section are op-
tional, and can be omitted as desired.

Once you've obtained all of the
parts (all of which, except DISP1 and
SEN1, are available from Digi-Key
Corp., PO. Box 677, 701 Brooks Ave.
South, Thief River Falls, MN
56701-0677; Tel. 800-344-4539) listed

*SEE TEXT

SPKR1

DISP1

Fig. 4. Assemble the circuit using this parts-placement diagram as a guide. Since

space is at a premium, it is recommended that miniature parts be used. Remember that

the bargraph display (DISP1) and alarm sections are optional, and can be omitted as

desired.

in the Parts List (or those necessary for
your version of the circuif) and efched
a printed-circuit from the pattern pro-
vided, construction can begin. Note
from Fig. 4 that the board contains
several jumper connections; those
jumpers should be installed near the
end of the assembly process, since
some of them must be routed around
some board-mounted components.
While we're on the subject of jumpers,
be sure not to install the *test jumper

Wi -SsRariean s diahietarn-com

(TJ1) until instructed to do so.

A special socket for SEN1 is avail-
able from the sensor supplier. The
socket can then be wired to the
board, allowing the sensor to be lo-
cated in the open and exposed 1o
free air. The sensor should be
mounted vertically with space under-
neath to allow convection of air
through the sensor’s case. If the sensor
is located a significant distance from
the power supply (more than a few
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feet), use fairly heavy wire in order to
supply sufficient currentto the internal
heater. And sockets should be pro-
vided for all of the IC%; that includes
DiSP1, which can be accommodated
by a 20-pin socket.

Install the passive components first
(IC sockets, resistors, and capacitors),
followed by the non-socketed semi-
conductors (the bridge rectifier, the
diodes, the fransistor, and the voltage
regulators). Be sure to heat sink U2.
When assembling the board, pay
special attention to the orientation of
the polarized components—elec-
frolytic capacitors, transistors, diodes,
and IC's—as one misoriented part will
cause the project to fail.

Once all of those components
have been installed, check your work
for defects such as cold solder joints,
solder bridges, misoriented compo-
nents, etc. If all is well, move 1o the
power-supply section of the circuit. If
the unit is to be operated exclusively
fromthe AC line, connect T1 (see Parts
List for specifications) to the circuit-
board as shown in Fig. 4. If, on the
other hand, the unit will be for porta-
ble use only, connect the battery as
shown. If you intend to use the unit for
both portable and fixed applications,
connect both supply options. In any
event, don‘t forget to install $1, which
either serves as a power-source se-
lector, or an on/off switch, depending
on how you decide 1o configure your
unit.

Do not install the gas sensor or the
socketed IC’s yet; the circuit must be
checked out first. When the board has
passed inspection, apply power to
the circuit. Check the output of both
voltage regulators; U2 (+ 5-volts) and
U3 (+ 8 volts). Once the proper volt-
ages are verified, power-down the
circuit and insert the IC's, making sure
that they are properly oriented. Also,
take precautions against electrostatic
discharge when handling Ué (the
MM74C14N inverting Schmitt trigger).
Using insulated wire, attach a small
speaker (8 to 32 ohms) to the board at
the points indicated in the parts-
placement diagram. The piezo buzz-
er, BZ1, is also located off-board to
save space. Attach its positive (+)
lead to the point shown and the
ground wire to any point on the
ground (—) buss.

Now turn the power on, and adjust
R1 and R7 to their approximate mid-

points. Initially, new gas sensors re-
quire a "conditioning” period while
their impurities are baked off by the
internal heater. The process should
take about 15 minutes the first time the
project is furned on. So expect the
alarm toinitially sound off. After the first
“baking,” the sensor should reach sta-
bility more quickly, 2 or sc minutes
after applying power. The readings
may be regarded as accurate after
those time intervals have elapsed
and the circuit is calibrated.

If you don't like the alarm going off
when the circuit is first powered up,
insert a small switch in series with the
piezo buzzer and/or speaker and set it
to the off position until the unit has
warmed up. Ideally, the LED bargraph
(DISP4) should have none or just the
first LED lit after warm-up. The speaker
should emit alow-pitch whine or buzz.

Calibration. The care you take in cal-
ibrating the circuit determines the ulti-
mate accuracy of the project.
Cdlibration is made simpler if a fre-
quency counter is used. Start by mea-
suring the exact output of U2,
Temporarily connect a jumper wire
between the +5 volt line and the
point marked TJ1 in the parts-place-
ment diagram. That sends a + 5 sig-
nal to U5 (the voltage-to-frequency
converter) and the rest of the circuit
(see the schematic diagram in Fig. 2).

Using the counter, measure the out-
put frequency of U5 at pin 3. Adjust R7
so that the output frequency is 1000
fimes the exact output voltage of U2;
e.g. if U2 output is 4.95 volts, the out-
put frequency of U5 should be 4950
Hz. Remove the + 5-volt jumper and
permanently solder a wire across the
test-jumper pads (a piece of dis-
carded resistor lead will do). Now the
voltage-to-frequency circuit is cali-
brated.

Another approach can be used by
those who do not have access to a
frequency counter. First you must find
a way to produce a stable 0.44 volts
DC; to accompilish that, a potentiom-
eterwired to one of the on-board volt-
age regulators can be used as a
voltage divider. Connect the 0.44-volt
output of the divider to the test-
jumper pad on the R3 side. Adjust R7
until the tone at the speaker is about
middle "A" (440 Hz). The circuit can be
tuned by ear, using an A-440 tuning
fork (@ common item in a musician’s

toolbox) or by comparing it to an in-
strument or audio generator that will
play A-440.

The sensmviy-ADJusT (R1) calibration is
a user-specific one. For example, if
you want to detect carbon monoxide,
as discussed earlier, set the sensitivity
o maximum by turning the knob fully
counter-clockwise. Note that if you
have the sensitivity control turned
down too far it will take a large con-
centration of gas to activate the
warning portions of the circuit—avoid
turning it too far down at all costs. That
feature was designed with alarge dy-
namic range so industrial users who
want to scientifically measure high
concentrations of explosive gas have
the option to do so; users should be
very conservative when setting this
function.

For example, if your application is
precise and you need to detect a
specific level of say, lacquer thinner
(as set by OSHA standards for the
workplace), you might not want max-
imum sensitivity so as to eliminate nui-
sance alarms, but would instead
balance the setting of the control
along with the CAUTION SET and DANGER seT
controls (R13 and R14, respectively).
You could also borrow or rent an in-
dustrial meter to calibrate the Ex-
plosive Gas Detector, perhaps for a
specific application and gas.

Builders should be cautioned that
large swings in temperature and rela-
tive humidity (RH) will affect the sen-
sitivity of the gas sensor. Once you
have exactly calibrated your unit for,
say, 60% RH at 72°F you would have
to re-calibrate it if the environment
changes to, say, 90°F at 40% RH. How-
ever, most builders need not be con-
cerned by the changes in tempera-
ture and RH on the sensor, since (as we
discussed) the object is fo detect ex-
plosive gas long before it has
reached a flammable level.

The final calibration is to adjust the
circuit so that nuisance alarms do not
occur, while keeping it sensitive
enough to sound-off immediately if a
bad situation arises. Again, your ap-
plication will determine the settings. In
the case of propane or cooking gas
(which has a chemical odor added
so you can smell it at low con
cenfrations), | suggest the following:
Set R1 at maximum sensitivity, set R13
so that the alarm comes on as LED2

(Continued on page 94)
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Here is a way to signal family members or
co-workers that their presence is requested
or that there is a phone call

for them without putting a
strain on you vocal cords

BY JIM COOKE

telephone activity, the Phone-

Pager project described in this ar-
ticle may be of interest you. The
Phone-Pager has an adjustable
beeper, a seven-segment display, an
easy-to-customize graphics overlay,
and connectors for access to the
phone line. The unit also has its own
DC power supply. so it does not have
to draw power from the phone line.

Working in conjunction with stan-
dard touch-tone phones, the Phone-
Pager dllows you to non-verbally noti-
fy others of phone calls, dinner, busi-
ness meetings, etc. You simply use
your existing fouch-tone phone as the
sender, while the Phone-Pager listens
for communications directed toit. The
Phone Pager, which also works well
with cordiess phones, is a must for
families with teenagers or for small
businesses where rapid communica-
tion is needed.

In addition, its operation is simple.
For example, lets say that you have
two teenage children, and they each
have an extension phone in their
rooms; on top of that, there are exten-
sion phones in the kitchen and family
room. Further, lets assume that each
phone has a Phone-Pager con-
nected 1o it.

In addition to being individually ad-
dressable, the Phone-Pager also has
the ability to accept “wildcard” ad-
dressing as well as global addressing;
i.e., a unit can respond to more than
one number. Now lets assume that
child 1 unit is programmed to recog-
nize numbers 1 and 2, and child 2%
unit is set to recognize 4 and 5. Since
both children use the family room, the
Phone Pager there is set to recognize
1, 2, 4, or 5, Now, when a call comes in
for child 1, you simply press the asterisk
(*} key followed by 1 on your touch-
tone phone. The purpose of the as-
terisk key is to inform all Phone-Pagers
to “watch” for the next key press

I f your business or home has lots of

liane Pager

(number) to see if it matches what it's
programmed for.

After pressing the asterisk key fol-
lowed by the 1 key, the unit in child 1's
room as well as the one in the family
room is activated, causing them to
sound a 2-second beeper as well as
display the number (in this case 1) sent
for 10 seconds. (Units not specifically
addressed remain idle) The number is
used in our family room example to
see exactly who the call is for.

With regard to global or wildcard
addressing, in our example, child 1
unit was set to recognize numbers 1 or
2,50 1 could be a code meaning that
there is a phone call for child 1; a 2
could mean come 1o dinner.

To make the Phone-Pager even
more useful, pressing the asterisk key
twice followed by the number is used
to page all units, which then display
the number entered. That basically
overrides the specific address of the
unit. That feature could be used if the
person being paged has not an-
swered the first page, or it could be
used as a “calling-all-persons” mes-
sage.

Theory of Operation. A complete
schematic diagram of the Phone-
Pager is shownin Fig.1. The input to the
circuit is fed through one of two tele-
phone jacks (J1 or J2), which are par-
allel-connected to one another to
adllow the phone line to be daisy-
chained between the waill jack and
the telephone. Note the two jumpers
(labeled JP1, JP2), which, if installed,

WAAMM-SdmeHaanadiehistan..com

The

would allow a single power supply to
be shared between several units. By
installing those jumpers, power is dis-
tributed between all connected units
via pins 1 and 6 of J1 and J2. (Jo sup-
porttwo line-phone setups, pins 3and
4 of J1 and J2 are tied together)

The input signal is picked off pin 3 of
the input jack and coupled to pin 2 of
U3 (an SC11270 DTMF—Dual-Tone
Multifrequency-decoder} through
the C2/R2 combination. The other leg
of the input (at pin 4) is coupled to
ground via C3. Using two capacitors
at the input provides AC coupling,
while blocking any DC that might in-
terfere with the operation of the cir-
cuit. Zener diode D1 clamps the input
applied to pin 2 of U3 so that is does
not exceed 5.1 volfs, preventing very
high ring voltages from reaching U3
and damaging the IC. Timing for U3 is
provided by a 3.58 MHz crystal (XTAL1)
that is connected through pins 7 and
8 to the units internal oscillator. Com-
ponents C1 and R1 determine the re-
sponse time of the chip.

When a valid DTMF signal—which
consists of a low tone and a high tone
mixed together—is delivered to U3,
the signal is fed to U3’ internal dial-
tone filter. The signal is then separated
into high and low tones, which are, in
turn, fed to digital-detection-al-
gorithm and code-convert/latch cir-
cuits. Table 1 gives high and low
frequencies and the decoded logic
outputs of U3 associated with each
key. Note that only four different low
tones (labeled flow) and four different
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TABLE 1—DTMF DECODER OUTPUT

[Tiow |fwgn |Key[04 [03 [02 01 |
%7 1209 |1 lolo]o1
697 1336 |2 ]olo]1 o
gor 77 latololft
770 1200 |4 (0|1 ]6 o
770 liase |slol1lofs
70 famr | slof1i1 o0
gsg fooe |7 lol1lih
gs2 ita6 |8 {1 toio o
g2 e lal1lo ol
a1 1336 (o1 ]0l1 o
Fﬂh 1209 y i 1
941 1417 |# 1|1 |00
697 |63z [ A |1 |1 |0 |1
770 1633 | B |11 ]1 oo
gs2 633 |c 1| |1 1
o1 1613 |o|olo]|o |o

**Not supported by normal phones

high tones (labeled f high) combine
fo yield the 16 encoded outputs.

Avalid DTMF signal causes the chip
fo generate two types of signals: a
four-bit BCD output, e+—4 at pins
11-14, respectively (which are inter-
nally latched to retain the last valid
DTMF signal) and a DV (Data Vaiid)
output at pin 15 (which acts as a sort
of enable signal for U2-d). The DV sig-
nal is also inverted by U1-a (providing
a negative-going trigger signal) and
fed to U6-a and Ué-b (the two halves
of a 74HC74 dual D-type flip-flop) at
pins 3 and 11, respectively, to clock
those devices. The DV output at pin 15
of U3 is normally low, and goes high
when a valid signal is delivered to U3's
input.

The BCD outputs of U3 are fed
along three paths. In the first path, U3
outputs are fed to a pair of anp gates
(etand e2to U2-aand e@aand @4 to U2-
¢) whose outputs are then ano‘ed to-
gether via U2-b, the output of which is
fed to the D-inputs of fiip-flops U6-a
and Ué-b, which are both clocked by
the negative edge of the inverted
Data Valid (DV) signal (pin 15 of U3).
Fiip-flop (U6-q) simply remembers if
the previous keystoke was an asterisk.
The timing diagram in Fig. 2 shows that
in more detail. Flip-flop Ué-b is used to
detect the occurrence of a two-as-
terisk keystroke. That flip-flop is held
reset (by feeding the output of U6-ato
U6-b's clear input at pin 13) until a
second asterisk keystroke is detected;
once a second asterisk is detected,
the flip-flop is set and remains set until
a non-asterisk key is depressed. The
output of U6-b is then fed to pin 5 of
U4-b.
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03
Q2
a1
oV M\ /N o N\
*DECODE J_t\—J_'\
. A NI 7
DET \ g
LRl DE" _— '.\_—
MATCH N\
vy y o
STROBE ’; N\ —R N
DISPLAY 1 DISPLAY 7
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Fig. 2. This timing diagram in Fig. 2 shows the sequence that occur when a valid

DTMF signal is detected.
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Fig. 3. The Phone-Pager was assembled on a double-sided printed-circuit board,
measuring about 5%e by 3%s inches; templates for both sides of the board are shown
here at half size (50%). The template in A is the component side of the board while B

shows the foil side of the board.

The output of U6-a is also fed to one
leg of U4-a (pin 2) and acts as an
enable signal for that gate. The output
of U4-a is then fed to U4-b, where it is
inverted and anp‘ed with the output of
Ué-b. The output of U4-b is then fed to
pin 12 of U2-d, where it is anp‘ed with
the DV output (pin 15) of U3. The out-
put of U2-d the serves as a strobe sig-
nal for other subcircuits in the
assembly. The strobe signal provided
by U2-d at pin 11—which puises high
after a valid address has been de-
coded, or after double-asterisk key-
strokes are followed by any number
key—is fed to both halves of U8 (a
74HC221 dual monostable multi-
vibrator).

Normally, when U8-a has not been
friggered, the emitter of @1 (which is
tied to the output of U8-q) is held high,

WAMM=adnetieaniadimhistarnv.com

preventing it from turning on re-
gardiess of its base input signal. When
monostable U8-a is triggered by the
strobe signal, it brings & low for 2 sec-
onds. The low output of U8-a pulis the
emitter of Q1 low, thereby enabling it.
That allows BZ1 to be activated by the
output of U1-d (Y6 of a 74HC14 hex
inverting Schmitt trigger), which is
configured as a free-running os-
ciliator, and has a frequency of about
2000 Hz. The length of time that BZ1
sounds is determined by the value of
Cé6, which can be increased if a lon-
ger tone is desired. Potentiometer RS
(the voL control) determines how
much power is delivered to BZ1.
Switch $1-j is used to optionally add
or remove the 3k resistor (R8) from the
feedback of the oscillator. That allows
the output of BZ1 to be set as a 2500-
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Fig. 4. All of the components for the Phone-Pager, as shown here, were mounted on
the printed-circuit board, including DISPI, which was mounted in double rows of SIP

sockets.

Hz or a 2000-Hz tone—an option that
can be used to ascertain which unit is
being paged when two units are lo-
cated physically close to one another.

In the second path, the decoded
outputs of U3 are fed to U5 (a 74HC42
BCD-to-decimal decoder), which in
combination with diodes D2 through
D10 and DIP switch positions $1-a—51-i
allows us to provide a match on any
combination of the decoded num-
bers one through nine. The diodes
constitute a “wired-or"” output that al-
lows the user to configure the Phone-
Pager to answer to only one address
or all addresses. The DIP switch can be
omitted, and the circuit can be pro-
grammed by simply soldering a
jumper across the appropriate switch
position. The or‘ed decimal output of
U5 is inverted by U1-c and fed fo the
second leg of U4-a, and onto U4-b (as
mentioned earlier in connection with
the strobe signal output by U2-d).

In the third path, the decoded out-
puts of U3 are fed to U7 (a 74HC4511
BCD-to-7 segment decoder/display
driver), which is connected to seven-
segment display DISP1 through seven
470-ohm resistors, causing the appro-
priate segments of DISP1 to light,

showing the number that was en-
tered. In this section of the circuit, the
strobe output of U2-d is inverted by U1-
f and used to latch data info the de-
coder. As with the buzzer circuit, U8-b
is used determine how long the dis-
play remains active. In this case, U8-b
and its associated components keep
DISP1 lit for about 10 seconds. By in-
creasing the value of C7, the display’s
on-time can be increased.

Construction. The Phone-Pager was
assembled on a double-sided
printed-circuit board, measuring
about 5%¢ by 3%e inches; full-size
templates for both sides of the board
are shownin Fig. 3; the femplate in A is
the component side of the board
while B shows the foil side of the
board. Those unable to produce their
own double-sided boards or to find
U3 (the DTMF decoder), can purchase
a complete kit of parts or fully as-
sembled units from the supplier listed
in the Parfts List.

All of the components for the
Phone-Pager are mounted on the
printed-circuit board, including DISP1,
which was mounted in double rows of
SIP sockets. That was done to raise the

WWW.adnereaadadioRhistery-com

height of the display, placing it very
close to the graphics overlay. A parts-
placement diagram for the unit’s
printed-circuit board is shown in Fig. 4.

If you do not plan to use DIP switch
$1. you need to give some thought to
the address(es) you want to set the
unit for. By referring to Fig. 1, you will
see that the address decoding is very
straightforward. Diodes D2 through
D10 are used to decode number keys
1 through 9 respectively. If the DIP
switch is not installed, you must wire a
jumper across the switch for the num-
bers that you wish to decode. Once
all components are soldered in
place, check your work for the usual
construction errors.

Once you are satisfied that the cir-
cuit contains no defects, plug the
wall-mount power supply into the
Pager and apply power to the unit.
Initially, the beeper will sound for 2
second and the display will light for
about 10 seconds. If that does not
happen, check the output of voltage-
regulator U9 for + 5 volts. If the voltage
is okay, check the board for other de-
fects of the sort mentioned above.
Also remember that since the circuit

(Continued on page 94)
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Add a DVM

C-based analog-to-
digital (A/D) con-
version is a hot topic

these days. So there are nu-
merous A/D adapter boards
available for PC’s. However,
most of them seem to be
geared toward digitizing
waveforms in the megahertz
frequency range and, as a
result, cost megabucks. How-
ever, for many types of sig-
nals, high-speed, high-cost
conversion is not necessary.
For example, unless you are
doing some special, re-
search you probably do not
need to take temperature
measurements at 50,000
samples per second even if
high resolution is a must.

So what data-acquisition
technique will yield a cost
savings by permitting slow,
high-resolution analog-to-
digital conversion? Voltage-
to-frequency (or V/F) con-
version, which is very useful
for digitizing steady-state or
slowly changing DC signals.
Voltage-to-frequency con-
version is seldom discussed
in texts on analog-to-digital
conversion, probably be-
cause of its generally slow
conversion speed. However,
it offers some important advantages
over other techniques. For example,
its inherent integration of the input sig-
nal makes it more immune to noise.
Also, high-resolution is more easily ob-
tainable with this form of conversion.

You can take advantage of all that
by building the project presented in
this article. It is a 0- to 12-volt analog-
input adapter that uses the Analog
Devices AD654 voltage-to-frequency
converter IC. That IC has several fea-
tures that make it very attractive to the
experimenter including extremely low
cost, low support-component count,
and the ability to be powered by a
single 5-volt supply. The circuit uses a
PC's game port as the interface, has a
resolution of 1 part in 12,000, and can
be built for about 15 doilars.

As you read through this arficle you
will probably see opportunities to

customize this project for your own
needs. Fortunately, there are many
parameters that can be changed
(which we'll explore in moderate de-
tqil) once you understand how each
affects the overall system. The intent
here is not to fully illustrate the AD654,
but to present the basics of a com-
plete A/D converter project and allow
the experimenter to use it as a starting
point for other designs.

The Circuit. Looking at the sche-
matic diagram in Fig. 1, you will notice
that there are only fwo active compo-
nents: U1 and U2. Taking U1 first, it is an
Analog Devices AD654, which is the
actual analog-to-digital converter.
More accurately, it is a voltage-to-fre-
guency converter; it accepts an ana-
log input voltage (the difference
between its —V,, and +V,, inputs)

WAMM-AdRerieaRiadimhietaryv-com

Turn your PC into a digital voltmeter for automated testing, to
record readings over time, and more.

and generates a squarewave. The
chip was chosen for its ease of imple-
mentation. For example, it can be
powered from a single supply such as
the 5 volts available from a PC’s game
port. The full-scale input range can be
set by a single resistor, and it has a
Iinearity of 0.1% or better.

Integrated circuit U2 is an LM324
single-supply general-purpose op-
amp with an input impedance of
250-megohms set up as a voltage fol-
lower. It provides input protection and
bias-current compensation for the
AD654. Other single-supply op-amps
will also work, however the LM324 is
readily available while others might
be difficult to find.

As mentioned, the output of U1, and
iherefore the circuit, can be con-
nected to any digital input on the PC.
For example, one of the parallel-port
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Fig. . Effectively, the adapier can be broken down into a voltage-to- -frequency adapter
with a signal-conditioneriprotection-circuit at the front end.

handshaking inputs or one of the but-
ton inputs on the game port. We de-
cided to use the game port (via J2)
because of its 5-volt outputs. Bear in
mind that the AD654 has an open-
collector output capable of sinking
about 10-mA. 50 the input of the com-
puter port you use must be tied to 5
volts through a pull-up resistor residing
either inside the computer or the
adapter circuit. The inputs on the
game port are tied high within the
computer, so we don't need to worry
about this. If you decide to use an-
other input port (such as the parallel
port), you will need to deliberately pull
the signal line high.

The AD654 can accept input volt-
ages of up to 4 volts less than the
power supply. Since we will be using
the PC’s 5-volt supply, our maximum
input voltage will be 1 volt. In order to
extend this range to 12 volts, a voltage
divider is used ahead of both U4 and
U2 to scale the input down to 1 volt.
Looking at the schematic you will see
the divider is made up of R1, R2, and
R3. Resistors R2 and R3 are in parallel
and have atotal resistance of 909,000
ohms. In series with the 10-megohm
resistor that provides a 12:1 attenua-
tion of the input signal. Component
values are not critical and 5% types
are okay to use. Any accuracy prob-
lems will be compensated for in soft-
ware. Using the attenuator will reduce
the inputimpedance to 10 megohms.
This is about the same as most digital
volt meters and should not be a prob-

lemn for most applications.

Once supplied with appropriate in-
put, the AD654 requires the addition
of only two passive components in
order to operate. These are a timing
capacitor (C2) and a scaling resistor
(R6). The scaling resistor sets the over-
all input-voltage range and the ca-
pacitor sets the full-scale frequency.

The scaling resistor converts the IC's
input voltage to a current. That resistor
must be selected to provide 1 mA of
input current at the full-scale input
voltage. For example, our full-scale in-
put voltage will be 1 volt, so by Ohms
law, the resistor needs to be 1k. You
might be tempted 1o substitute an-
other resistor to achieve some other
full-scale voftage. That is fine as long
as you observe the design param-
eters that follow.

The timing capacitor should be se-
lected by using the following formula:

C = V/(10R}

where fis the full-scale frequency (10
kHz for our design). R is the scaling
resistor, and V is the full-scale input
voltage, which is 1 volt for our circuit,
This sets the value of our timing ca-
pacitor, C2, at 0.01-uF It is possible to
design the circuit to operate at a
higher frequency, but most PC’s will
not be able to keep up with the signal.
This frequency is suitable for PC/XT and
later machines.

The only other criteria for the ca-
pacitor is a stable temperature coeffi-
cient. The following types are recom-
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PARTS LIST FOR THE
Angml;-anufeng;@mn
£ ¥
SEMICONDUCTORS . =
- Ul—AD654 voltage-to-freguency
» converter, integrated circuit
U2—1.M324 operational amplificr,
" integrated circuit
DI, D2-—IN458, or 2N5084 diode
LEDI—hght emmmg dmde

’ CAPACITORS
Ci—not used
C2—0.01-pF polypropylene %
C3, C4, C6—0.1-uF monollthlc

bypass °©
C5—I10puF, 6-WVDC, g‘.mialum

RESISTORS
(All fixed resistors are '4-watt, 5%
units unless otherwise indicated)

a{e

Ri, R3-—I-megolim
R2—[-megohin
R4, R5--10,000-0hm
Bo—100-0hm 4
7T, RE-=l0-ohm, Y-wall .
R—2200-0hm =
ADDITIONAL PARTS AND 4
MATERIALS »
H—not usid

I12—Male DB-15 vonnector

Printed-circuit board or perfboard, > ¥
t4-pin IC sockel. B-pin IC socket,
vonnector hood, binding: posts,
hardwarg, solder. wire, ete.

The following ane available from
SCOTTECH (485 Old Ridge
Road, Webser, NY [4580; Tel.
TI6-6T1-8783, FAX
TI6-TRT-2788): Software, $5.00;
printed-circuit board, $12.00; a kit
incloding softwane, circuil board,
Ul, C2, and the IC sockers,
$25.00. Add $3.00 shipping with
your order, and NY Statz residents
must add 8%% sales tax ¥

The AD654 voltage (o frequendy
converter is available from Mewark
Electronics (N. Ravenswood Ave.,
Chicago, IL f6di-44506; Tel”
312-784-5100) 3

k]
%

mended: polystyrene, NPO ceramic,
and polypropylene. Other types are
not recommmended due to their poor
temperature stability.

With the output of the AD654 con-
nected to a TTL-input port and tied to
5 volts, it will generate a 0-5-volt
square-wave. The frequency of the
square-wave will be linearly propor-
tional to the input voltage. The com-
ponent values chosen will give us a
10-kHz square-wave at full scale. That
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Fig. 2. It is recommended that you use
this foil pattern for making your own
adapter circuit board.

transiates to 10 Hz per millivolt. Actu-
ally, because of the voltage divider,
our scaling will be 0.833 Hz per milli-
volt. However, because of the way the
software measures the voltage, it is
not necessary to have a 1-to-1 cor-
relation of Hz to millivolts.

Diodes D2 and D1 provide input
protection in case of polarity reversal
or over-voltage. These should be
Schottky or low-leakage type diodes.

Resistor RS provides bias current
compensation fo the AD654. Together
with C6 they form a single-pole filter
with a time constant of 1 millisecond.
That helps suppress noise at the input
to prevent false readings. Remember
we are measuring voltage changes
of only 100 microvolts.

A 10-pF tantalum capacitor (C5) at
the point where the supply voltage
enters the circuit quiets any power-
supply noise to produce a clean
square-wave output. The additional
resistors and 0.1-u.F monolithic capac-
itors shown in the schematic just de-
couple the ICs.

Software. Precise timing software is
the key ingredient to using this tech-
nique on a PC. Most high-level lan-
guages are inadequate for microse-
cond timing so the software must be
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Fig. 3. If using a PC board based on the author’s foil pattern, stuff it as shown here.
Note the polarity of the diodes, C5, and LEDI as you proceed.

written in machine language. To
spare you the agony of assembly-lan-
guage programming, all of the nec-
essary interface routines complete
with manuais have been made avail-
able by the author (see Parts List).
There are demo programs that show
you how to call the data-acquisition
routines from C and BASIC, and linka-
ble object modules for both lan-
guages. There is also a quick library
that can be loaded into the Quick-
BASIC environment.

Asingle callis all that is necessary to
acquire a sample from the adapter.
The functions return a floating point
value that is already adjusted for the
current calibration. The supplied func-
tions have a conversion time of about
17 ms. That will provide about 60 sam-
ples per second. This sample rate was
chosen to reduce the effects of 60-
cycle noise. Each sample will last ex-
actly as long as one cycle of a 60-Hz
sinewave, therefore fully integrating
any noise. The functions have been
tested with Microsoft BASIC and
QuickBASIC, Microsoft C and Quick C.
| cannot guarantee their com-
patibility with other compilers.

Along with the sample programs,
there is a program called DVM.EXE.
This program is a digital voltmeter ap-
plication. When run, it expects 1o find
a square-wave signal on the button-0
input of the game port. If the signal is
there, the program reads the fre-
quency and displays the calculated
voltage. Complete instructions for
using DVM are provided with the soft-
ware,

For convenience, all this software

MWAAMA LR iEABadiahRistiarn.com

+5VDC L
BUTTON-0 -
POSITION-0 -
GROUND
ne 3
POSITION-1 -
BUTTON-1 -

+5VDC Ll

GAME PORT ADDRESS

201H BASE ADDRESS

BIT 4 BUTTON 0

BIT 5 BUTTON 1

BIT 6 BUTTON 2

BIT 7 BUTTON 3
Fig. 4. You can use the additional button
inputs on your PC’s joystick port to
receive data from multiple adapters.

has been posted on this magazine’s
bultetin board. The telephone
number is 516-293-2283 and the pro-
tocol is no parity, 8 data bits, and 1
stop bit. However, if you go this route
you'll have to do without the manuals.
[At the time this was being prepared
for publication a Windows version of
the software was due to be released.
Contact Scottech for further informa-
tion—Editor]

Construction. The circuit should be
constructed using a printed-circuit
board. You can obtain one from the
author (see Parts List for ordering infor-
mation), efch your own using the pat-

tern in Fig. 2, or design your own,
If you design your own PC board
consider the following precautions.
(Continued on page 92)
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Pipe and Tubing Antennas

Design and build a communications antenna, and save a bundle in the process.

BY JOSEPH J. CARR

most common materials used in antenna con-

struction are wire and aluminum tubing or copper
pipes. In this article, we'll discuss the basic methods used to
process aluminum tubing and copper pipes into functioning
antenna systems.

Aluminum tubing is available at almost all hardware stores
in any diameter. Even small operations carry aluminum fub-
ing In at least three diameters; ¥ inch, % inch, and 1 inch.
Larger hardware stores may have a substantially more im-
pressive display of aluminum tubing in diameters ranging
from Y2 to 1%z inches, and in various lengths. While small stores
may stock aluminum tubing in six- and eight-foot lengths,
larger stores might also carry four-foot and twelve-foot
lengths. Specialty metal distributors also have a wide variety
of aluminum tubing, but they are a bit harder to find and
often require a minimum purchase of $50 to $100.

Regardiess of where you obtain the required materials,
there's a little secret that you should know about aluminum
tubing: adjacent sizes form a slip fit with each other. That is,
the smaller outside diameter pipe fits snugly inside larger
diameter pipe. When purchasing aluminum-tubing for an-
fenna construction, be sure to buy adjacent sizes, and check
them by slipping the smaller pipe into the larger one before
leaving the store.

Unfortunately, copper pipe in convenient lengths for an-
tenna construction is quite expensive! Although copper pipe
is available in sizes ranging up to two inches in diameter, Y»-
inch and 1-Inch diameter pipes are easier to find. Copper
solders well (aluminum doesn’t solder with plain soider at al)
and is easy fo work with ordinary tools (as is aluminum). And
atthough there may be situations where you might prefer
copper over aluminum, most of the time aluminum is the way
to go. (Copper antennas iook great on the day that they are
installed, but soon corrode, turning a yucky green in a few
months)

A ntennas can be made from a variety of materials. The

Pipe Joints. Longer lengths of tubing can be made by
joining two or more shorter pieces together. There are bene-
fits to working with shorter lengths of pipe or tubing. Because
antennas are tuned by adjusting the length, using two sec-
tions makes it easier to custom tune the antenna to a specific
frequency.

There are several different ways to join sections of tubing.
Figure 1 shows four jointing schemes. Figure 1A shows an
ordinary slip-joint made by feeding the smaller-diameter
tubing six to twelve inches into the larger tubing. The longer
the overlap between the two sections, the greater the me-
chanical strength of the assembiy.

Figure 1B shows another jointing scheme, which is used
when identical plpe sections are used. The fiared end of one
section of tubing excepts the non-flared end of the second
section of fubing. Note that in that illustration both sections
have the same diameter (designated d) for most of their
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Fig. 1. There are several ways o join lengths of tubing to form an antenna; A shows a
stip-fit joint; B is a flanged joint; C is a slotted flanged joint; and D uses a step-down

adapter joint.
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|10CK WASHERS

s\,

.\

]

HACKSAW SLIT

>,

c

Fig. 2. Putting two pieces of pipe or tubing together is one thing, keeping them
together is quite another. Several approaches can be used 10 secure a joint: in A,
several sets of sheet metal screws are used; in B a ring collar with a set screw is used;
and in C an automotive hose clamp keeps the joint secure.

length, but flare to a larger diameter
(designated D) at one end. In some
cases, the small end must be pinched
a little bit in order to permit the two
sections to be joined. That type of
construction is used for steel TV-anten-
na masts.

Another fiared joint is shown in Fig.
1C. In that case, a slot is cut into the
flared end to permit an easier slip-fit

between the two sections. Some peo-
ple also use that method for joining
two identical diameter pipes, but that
schema considerably weakens the
joint,

Figura 1D shows a scheme wherein
a reducing (graduated) adapter is
used te bridge the two different diam-
eter sections. That scheme might be
used tc join 1-inch pipe with a ¥%2-inch

END
CAP

_-

Fig. 3. Once the antenna has been
completed, end caps should be placed
on the tubing or pipe ends to prevent
rain and insects from entering the
antennd.

pipe. Such adapters are very difficult
to find for aluminum tubing, but are
readily available for most sizes of cop-
per pipe. Sweat soldering the ends of
the pipes to the adapter produces an
excellent bond between the two sec-
tions.

Putting two pieces of pipe or tubing
together is one thing, keeping them
together is quite another. Figure 2
shows three methods that can be
used to secure the joints. In Fig. 2A
several sets of sheet-metal screws
(use #8, #10 or #12 screws) are used
to anchor the joint. The number of
screw sefs used to secure the joint de-
pends on the size of tubing. It is best to
use at least two sets of three or four
screws. Unfortunately, sheet-metai
screws have one less-than-endearing
quality; wind and vibration can cause
them to work loose. Unless the anten-
na is supperted above and below the
joint, it is probably best to use one of
the other methods.

The ring and set-screw assembly,
shown in Fig. 2B, is used by some com-
mercial antenna makers. In that
method, a special ring collar with a
#10 or #12 machine screw is slipped
over the joint and then the screw is
tightened. That method is reliable, but
such ring-collar assemblies are hard
to find. In addition, tightening the set
screw puts a “dimple” in the metal,
making it difficult to disassemble for
maintenance or adjustment. In such
installations, it is best not to tighten the
screw until you are finished tuning,
since the antenna is tuned by adjust-
ing the physical length of the ele-
ment.
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Similarly, an automotive hose
clamp can also be used to fasten the
joint, as shown in Fig. 2C. Automotive
hose clamps have a wide adjustment
range, and hose-clamp set screw
does not dimple the metal, making it
easy to readjust the joint later. In some
cases, it may be necessary to slit the
larger pipe in order to allow the outer
pipe to be compressed, ensuring a
good tight-fitting joint.

In any event, once the antenna is
complete and the joints are secured,
it is wise to close off the open ends of
the pipe(s) to prevent water, debris,
and insects from getting into the an-
tenna system. Figure 3 shows an end-
cap placed over the open end of the
antenna. For copper pipes, metal
caps can be sweat soldered in place.
Alternatively slip-fit or plastic caps can
be used, or you can simply wrap the
end with black electrical or nylon-fila-
ment tape. But if tape is used, be pre-
pared to replace the tape once in a
while—tape takes a beating (cracks
and looses adhesion) when left to the
elements.

Mounting Pipe/Tubing Antennas.
The typical method for mounting a
pipe antenna is, as shown in Fig. 4A,
with beehive insulators. The base of
each insulator is mounted to a wall or
o a piece of lumber (2 x 4 studding
stock, for instance). The top of each
insulator is outfitted with a bolt that
excepts a hex nut or designed to ex-
cept a machine screw. The insulator
selected should have a ¥2—20 bolt, as
smaller sizes will shear off in the wind;
over time, even gentle breezes can
shear smaller bolts.

Unfortunately, though once com-
monplace in electronic parts and ra-
dio stores only a couple of decades
ago. beehive insulators, especially in
sizes appropriate for vertical anten-
nas are becoming hard to find. Your
best bet is to try some highly spe-
cialized stores, or at hamfests and
other tailgating events. And, if you
manage to locate a dealer, don't be
shocked at the price!

An alternate method for mounting
the antenna is shown in Fig. 4B. In that
scheme, the antenna is mounted 1o 6-
or 8-inch TV-antenna standoffs that
are, in turn, mounted to a wall or at-
tached to piece of 2 x 4 lumber,
"~ which is, in turn, mounted to the wall. If
an antenna tuner or broadband
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Fig. 5. The Marconi-style vertical
antenna (A) is an end-fed (bottom)
antenna, and is unbalanced with respect
to ground. The Hertzian antenna (B) is
balanced with respect to ground: A
dipole is a Hertzian antenna regardless
of whether it is vertically or horizontally
mounted.

transformer is used in your antenna
system, it should be mounted with the
antenna on the 2 x 4.

The lumber (if thats the type of in-
stallation you choose) should be pres-
sure-treated weatherized material,
which is the type normally used for
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Fig. 4. The antenna should be mounted with beehive stand-offlinsulators, as shown in
A or using TV stand-off mounts as shown in B.

outdoor decks and patios. if untre-
ated lumber is used, it should be
painted or varnished beforehand to
protect it from the weather; if you
don't, It will rot in short order. For most
antenna installations, a single eight-
footlengthof 2 x 4 lumber will suffice.
Lengths greater than that are not ad-
vised unless two or more pieces are
bolted together.

So far, the antennas that we've dis-
cussed have been end-fed (bottom)
Marconi-style vertical antennas,
which are unbalanced with respect
o ground (see Fig. 5A). Marconi-style
verticals can be Y, %, or %
wavelengths depending on the de-
sign and intended application. Bot-
tom-fed Y2-wavelength antennas also
exist, but require an impedance trans-
formation tuner at the feedpoint. For
the standard Ya-wavelength antenna,
the starting length for tuning is found
from:

oot = 234/fn,  [EQ.1]

Keep in mind that the length calcu-
lated from Eq. 1 is merely an approx-
imation; the actuat length will vary a
small amount from the calculated
value. The antenna is tuned for mini-
mum voltage standing-wave ratio
(VSWR) by adjusting the actual phys-
icallength of the antenna up or down
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Fig. 6. The transmission line can be connected 1o the feedpoint of the antenna in the
manner shown here. The coaxial cable is routed through the hollow pipe to a hole on
the side. That method only works when sufficient standoff insulators are used so that
the antenna assembly does not need a long dowel.

from the calculated point. The actual
length is also a function of mounting
style, local conducting objects in the
field, and several other factors
(hence, the equation can not pro-
duce absolute values).

A different form of antenna—a Y2-
wavelength Hertzian (balanced with
respect to ground) dipole—is shown
in Fig. 5B. A dipole Is a Hertzian anten-
na regardless of whether it Is mounted
vertically or horizontally. If mounted
horizontally, the two elements (fop
and bottom) are equal in length. The
length of the elements can be found

using Eq. 1. That is, the overall length is
twice the length derived from Eq. 1, or:

Lot = 468/fu,  [EQ.2]

Each element is mounted to a wall
or 2 x 4 lumber using at least one
stand-off/insulator per pipe section as
shown in Fig, 6, although two or more
per section is probably wiser. A wood-
en, plexiglass, or Lucite dowel is
placed in between the two sections
when the antenna is selff-supporting
or when only one insulator per section
is used. The pipe sections should be
mounted about 3-inches apart witha
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Fig. 7. In this ground mounting system,
a tee-flange is mounted to a section of 4
X 4 lumber that is, in turn, mounted in
a fence-post hole, and set in concrete.

single dowel (of at least two feet in
length) fed in to the ends of the two
pipes. The dowel should then be fas-
tened to the two pipe sections with
several sefs of three or four sheet-met-
al screws.

The coaxial transmission line can
be connected to the feedpoint of the
antenna in the manner shown in Fig.
6. In that system, the coaxial cable is
routed through the hollow pipe to a
hole on the side. That method only
works when enough standoff in-
sulators are used so as not fo need a
long dowel.

Another mounting scheme—a
ground mounting system-—is shown in
Fig. 7. In that system, a tee-flange is
mounted to a pedestal made of 4 x
4 lumber that is, in turn, set in a fence-
post hole and surrounded at the base
by concrete. The pedestal should be
made from the treated lumber of the
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Fig. 8. The horizontal half-wavelength rotatable dipole made from pipes is practical at
frequencies higher than about 18 MHz; at lower frequencies, the size becomes too

large and bulky for easy construction.

L e
This multi-impedance transformer, which
is especially made for vertical antennas,
can be placed ar the feedpoint of your
antenna to transform its impedance to 50
ohms.

type that is use for fence posts; if the
freated type is not used, bugs and rot
will destroy it very quickly! It is also pos-
sible to combine mounting schemes.
For instance, you could use a2 x 4or
4 x 4 lumber to form the pedestal
portion of the mount in Fig. 7, and
then attach the antenna using the
method outlined in Fig. 4.

Finally, Fig. 8 shows a horizontally
mounted dipole antenna. That type
of antenna is practical at frequencies
higher than about 18 MHz; at lower
frequencies, the size becomes too
large and bulky for easy construction.
The antenna provides a bidirectional
receiving or transmitting pattern. It

can be rotated either using a regular
antenna rotator, or if you are healthy
and fit, the “arm-strong” rotator, je,
old-fashioned muscle power!

The antenna elements in Fig. 8 are
metal pipes mounted on ceramic in-
sulators that are, in turn, mounted to a
length of 1 x 2 lumber. A tee-joint is
used to attach the antenna array to
the mounting mast. For smaller anten-
nas, ordinary television-antenna
hardware will suffice.

The feed line for the antenna can
be a straight piece of coaxial cable
(as illustrated). In that installation, the
coaxial shield is connected to one el-
ement, while the center conductor is
connected to the other. For the best
radiation pattern for that installation,
connect a 1:1 BALUN transformer to
the feedpoint, and connect the coax
to the BALUN.,

Iimpedance Transformers. The
feedpoint impedance of a vertical is
50 ohms, while for a dipole it is 75
ohms, right? Nope! Some Ya-wave ver-
ficals have a feedpoint impedance
of 37 ohms, which is a reasonable
match to 52 ohm coaxial cable. How-
ever, most antennas have a feedpoint
impedance that is a lot less, perhaps
as low as about 5 ohms. A multi-im-
pedance transformer especially
made for vertical antennas can be
placed at the feedpoint to transform
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the impedance to 50 ohms. Palomar
Engineers (RO, Box 455, Escondido, CA
92025; 619-747-3343) makes transfor-
mers suitable for this application.

Antenna Safety. Antenna con-
struction looks easy and safe, but
there are some terrible dangers to
guard against. First and foremost is the
matter of electrical safety. It should go
without saying (but I'll say it anyway)
that the transmission line should not
be connected fo the antenna while
you are working on it. And under no
circumstance should the fransmission
line be connected to your receiver or
fransmitter while you are working on
the antenna. A short circuit, or an in-
advertent excitation of the fransmitter,
could make for a very dangerous and
nasty surprise!

Perhaps the most important aspect
of electrical safety for antenna build-
ers is the proximity of any AC power
lines to the antenna site. Look around
in all directions from the mounting lo-
cation, and note the proximity of ihe
power lines. The mounting location
should be far enough away from
power lines so that if the antenna
should fall (while you're building it or
later when the wind gives it a shove), it
won't fall onto the power line.

You must consider the travel (the
length) of the antenna once built,
That is, a power line that appears to
be safely out of the way when the
proposed antenna site is surveyed
may well be within striking range dur-
ing and after its erection! In addition,
you'll probably have to move the an-
tenna around a little bit when install-
ing it. So allow yourself plenty of
leeway. Although a power line may
be insulated, after a short time out in
the weather that insulation becomes
weakened and brittle. If the antenna
touches it, the insulation may crum-
ble, exposing the current-carrying
conductor inside.

Another precaution is to make sure
that you are physically able to do the
job. Pipe antennas are very light, or so
it may seem, but they are also very
long. Because of its length, the anten-
na can put a great physical strain on
you, especially if there is a slight
breeze (don't build an antenna in a
windl). I've thrown out my back build-
ing verticals alone. So get help; its a
two-person job.

(Continued on page 93)
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UILD THE
DOOR MINDER

BY BRIAN PLILER

o you have a frequently used
Ddoor in your home or business

that needs to be closed when
notinuse? If so, then maybe you need
the Door Minder described in this arti-
cle. The Door Minder is a device that
uses a magnetic reed switch to deter-
mine if the monitored door is open or
closed. The unit has a built-in delay
period that keeps it silent for up to
about 24 seconds after the door has
been opened to allow normal use of
the monitored door. But if the door is
not closed within the 24-second
period, the alert tone sounds until the
door is closed. The alert signal emit-
ted by the Door Minder sounds like an
electronic chime, and is struck once
per second. That sound was chosen
because it is too annoying to ignore,
but not harsh enough to startte any-
one. The prototype was assembled
on a small section of perfboard using
point to point wiring and was installed
in a small speaker enclosure that was
originally used with a personal stereo.
The speaker in the enclosure was
used as the projects speaker.

How It Works. A schematic diagram
of the Door Minder is shown in Fig. 1.
While the circuit may look compli-
cated at first glance, a closer inspec-
tion reveals that it is actually
comprised of several smaller circuits.
Integrated circuit U1-a along with R1
and C1 form a simple delay timer.
When C1 is discharged through the
closing of door switch $1, the output at
pin 1 goes high. That turns on transistor
Q1 and prevents transistor Q2 from
receiving any base drive. But, as soon
as $1 is opened, C1 begins to charge
through R1. When the voltage on C1
exceeds the reference voltage at pin
3 of U1-a (approximately 4 volts as es-
tablished by R4 and RS), the output at
pin 1 goes low, turning off Q1, which
now allows Q2 10 be activated by the
striker signal. Since the reference volt-

age is roughly half of the supply volt-
age, the formula for determining the
delay time is:

(R1 x CH)/2 = time

where R1 is resistance in ohms and C1
is capacitance in farads. For example:
470,000 x 000100 = 47/2 = 23.5
seconds.

The “striker” oscillator, which is built
around U1-b and configured as an
astable multivibrator, outputs a nar-
row positive-going pulse once a sec-
ond. Resistor R3 provides just enough
gain for the op-amp to oscillate. The
reference voltage at pin 5 of U1-b is
also set to approximately 4 volts
through R4 and R5. Capacitor C2 is
tied directly to the inverting input of
U1-b andto that IC’s output through R2
and D1. When the voltage on C2 is
below the reference voltage at pin 5,
pin 7 is forced high and immediately
charges C2 through D1. Since the volt-
age at C2 is now higher than the ref-
erence voltage, pin 7 switches low
and begins discharging C2 through
resistor R2. As soon as the voltage on
C2 dips below the reference voltage,
the cycle repeats.

Op-amp U1-c is configured as a
voltage follower. It simply prevents C3
and other associated components
from affecting the operation of the
striker oscillator. Capacitor C3
changes the narrow positive-going
pulse generated by the striker os-
cillator into somewhat of a spike pulse
1o imitate the abrupt striking of a real
chime.
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This entry-way monitoring circuit
can effectively guard the various
accesses to your home or business.

When transistor Q2 is turned on, its
collector is pulled low, thereby pulling
the base of Q3 low through resistor R7.
That activates Q3 and causes it o out-
put almost 8 volits on its collector lead.
Resistor R6 is included in the circuit to
ensure that Q3 turns off when Q2
does. The voltage output from the col-
lector of Q3 is fed to C4 and R8. Their
values determine the decay rate of
the chime, which as configuredis 0.47
second. Resistor RY is used to buffer
the voltage and limits the current to
Q4.

Op-amp U1-d is configured as a
phase-shift oscillator, which produces
a sinewave-output signal of approxi-
mately 1200 hertz, but only when Q4 is
on. To make the audio tone as stable
as possible, a second voltage divid-
er—comprised of R13, R14, and fil-
tered by C8—was added to help
isolate the audio-tone oscillator from
possible voltage fluctuations created
by the striker oscillator. The audio-tone
output at pin 14 of U1-d is capacitively
coupled to an LM386 audio amplifier
(U2), which is configured for a voltage
gain of 20.

With the exception of U2—which is
powered directly from an unregu-
lated 12-volt source—the entire circuit
is powered from a well regulated 8-
volt supply built around an LM78L08
(100 mA) or LM7808 (1-amp) 8-volt
regulator. Pinouts for those two de-
vices are shown in Fig. 2.

If an 8-volt regulator is unavailable,
a 5-volt unit, such as the LM78L05 or
LM7805 5-volt regulators may be
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Fig. 1. The Door Minder is built around three integrated circuits: Ul, an LM324 quad
op-amp; U2, an LM386 low-voltage audio amplifier; and U3, a 78L08 8-voll, low-

power, voltage regulator.

LM78XX SERIES

O

LM78LXX SERIES
(T0-93 CASE)

T T

1.Vour 1V
2.GROUND 2.GROUND
3V 3. Vour

A B

Fig. 2. To aid you in assembling the
power-supply section of the circuit, we
present the pinout diagrams for both the
78LXX and 78XX series of regulators.

used. Figure 3 shows how fo configure
the 5-volt regulators to produce an 8-
volt output.

Construction. The author’s pro-

REGULATED
+8V
TO CIRCUIT
| 5 VOLT 0
IN ©——1 RegULATOR
1200 G 2200
Wiy B A Ad A

Fig. 3. If you have trouble locating an 8-
volt regulator, although they are
commonly available, a 5-volt unit can
take its place by connecting the
regulator as shown here.

totype of the Door Minder circuit was
assembled in a small section of per-
fooard, measuring about 2 inches
square. When Assembling the circuit it
is recommended that sockets be pro-
vided for U1 and U2, Aside from serv-
ing as a convenient marker around
which to wire the other components,
the sockets also prevent possible
damage due to excessive heat dur-
ing soldering.

In any event, once the sockets are
in place, install the support compo-
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nents, connecting them to the pins of
the IC sockets, as you would connect
them to the ICs themselves. Check
the orientation of the polarized com-
ponents and semiconductors—es-
pecially the transistors—as they are
installed. Once all of the components
have been installed, double check
your work for misoriented or miscon-
nected components. Pay particular
attention to the two transistor types
(2N3906 and 2N3904) used in the cir-
cuit, as on the surface they appear to
be identical. Also check for solder
bridges and cold solder joints

After double-checking your work for
possible construction errors, it is time
to apply power to the circuit and
make sure that the project works cor-
rectly before installing it in an en-
closure.

Checkout and Troubleshooting.
Apply power to the circuit, and wait
awhile. If, after a delay period,
nothing is heard, there are several
tests that can be done to determine
which section isn't working.
First take a small jumper and place
it from the collector of Q4 to ground.
(Continued on page 91)
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ave you ever been the first
H one to come home after dark

and find that no one has both-
ered to leave the porch light on? Well
we have, and our block is dark—so
dark that it's hard to find the right key,
and even harderto getitinthe lock! In
our neighborhood, it's hardly consid-
ered dangerous to fumble in your
own doorway, but sadly thats not the
case for everyone. And, unfortunately,
in today’s society women have even
more to worry about. Since it's in your
best interest to get into your house as
quickly as possible, anything that can
hasten your entry would be consid-
ered a plus.

What's needed is something that
can shed some light on a keyhale. It
has to be easy to turn on, small
enough to be inconspicuous, and be
able to turn itself off. in addition, it
should be very inexpensive, and take
very little time to build. Fortunately for
everyone with dark doorways, | found
a circuit that fits the bill—the Doorlite
keyhole illuminator, which can be built
for under ten dollars.

The Circuit. The schematic for the
Doorlite is shown in Fig. 1. As you can

BY MARC SPIWAK

Fumbling in the dark with

your keys is not only a nuisance,
it can be downright dangerous

see, there’s very little to the circuit, and
in addition, the values of all of com-
ponents are very flexible. With the val-
ues shown, LED1 lights and stays lit for
about ten seconds after $1 (@ mini-
ature, momentary contact, pushbut-
ton switch) is pressed.

Many of you are probably wonder-
ing how on Earth can a single LED
produce enough light o be of any
use; so before we get into how the
circuit works, let's address that ques-
tion. The answer is that LED1 is no ordi-
nary LED. As a matter of fact, LEDA is
one of a recent breed of high-inten-
sity LED', that not only output a lot of
light, but also use a focusing lens to
create a more intense light beam,
rather than a diffusing lens that makes
an LED more suitable for use as an
indicator.

The normal-size, high-intensity LED

Fig. I. This circuit will keep the LED
illuminated for about ten seconds.
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can be purchased from Radio Shack
(as part number 276-087) for less than
two dollars. The high-intensity LED out-
puts 2000 millicandelas (mcd) of red
light; that's over a hundred times the
light output of ordinary LED's. And the
2000-mcd LED is hardly the brightest
of the high-intensity LED's; Radio Shack
also carries a 5000-mcd LED, and
Hewlett Packard makes a 15,000-mcd
LED (their HLMP-8150).

Any of those units—as well as a
small incandescent lamp—can easily
be substituted into our circuit. But be-
cause 2000 mcd's is more than
enough light to illuminate a door lock,
and because the more powerful LED's
are much larger in size (the
HLMP-8150 is about a half-inch in di-
ameter) and a lot more costly, we
went with the 2000-mcd unit. Now lets
discuss the circuit.

The circuit should be powered from
at least 3-volts DC, but § is probably
better. We used a é-volt camera bat-
tery, because of its small size (about
the size of an N-cell), and because
one only cost about four dollars.
Switch $1 is a simple momentary-con-
tact pushbutton that we had in our
junkbox; we used it, too, because of its
small size.

With $1 normally open, there is no
charge on C1, @1is off, and the LED is
dark. When $1 is pressed, a bias volt-
age is applied to the base of Q1 via

‘R1, causing it to immediately turn on.

Turning on Q1 completes LED1's
(Continued on page 93)
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he officials at the Cas-

He Garden immigra-

tion center in New York
City probably looked at
Steinmetz with feelings of
both frustration and sympao-
thy. Standing before the of-
ficials was a person who
likely already had faced re-
jection many times in his life.
Mote rejection appeared
imminent.

This would-be immigrant
was a twenty-four year old
hunchbacked dwarf who
walked with a very pro-
nounced limp. His face was
swollen due to his infected
teeth and his eyes were red
as aresult of the coild he had
gotien on the steerage-
class ocean voyage from Eu-
rope. To make matters
worse, his clothes clearly in-
dicated poverty. Karl Stein-
mefz’s appearance did not
maka a good first impres-
sion.

The year was 1889 and im-
migrants from Europe were
flocking to the United States
by the thousands. Those
seeking admittance were expected
to be strong andin good health asthe
jobs available to Immigrants virtually
always required manual labor it also
would be helpful if the appiicants had
a basic knowledge of English.

The new arrivals were requirad to
have some means to support them-
selves until they found jobs. Like most
nations, the United States would not
admit persons who were indigent, se-
riously ill, or who otherwise would be-
come a burden to society.

In addition to his obvious physical
disabilities, Steinmetz appeared desti-
tute, spoke very littie English, and had
no immediate prospects for a job. He
seemed to meet none of the criteria
for enfry to the United States. There
would be no option for the immigra-
tion officials but to refuse admission to
this pattetic individual and send him
back to Europe.

One could not fault the officials for
reach:ng this conclusion. They had no
way of knowing that soon Steinmetz’s
experimantation and mathematical
analyses would at last make the de-
sign of electrical equipment a mathe-
matically precise science.

GHARLES
PROTEUS
STEINMETZ

BY JAMES P. RYBAK

No one on that June 1 date in 1889
could possibly have predicted that
within twenty-five years, the name
“Steinmetz” would be a household
word in America. it was simply incon-
ceivabie that this impoverished-look-
ing man occupying a twisted body
barely four feet in height would soon
associate with scientific celebrities
such as Edison, Marconi, and Einstein
on an equal basis.

The senior official was about to
stamp “Refused Entry” on the papers
and send Steinmetz to a holding area
to await being sent back to Europe
when Oscar Asmussen stepped for-
ward. Asmussen, whom Steinmetz had

known for only a few months,
had already come to the iat-
ters aid on more than one
occasion.

This young man who had
befriended Steinmetz immi-
grated to the United States
from Denmark some years
earlier and lived with an un-
cle who was a successful San
Francisco businessman. The
uncle had sent Asmussen
back to Europe for a universi-
ty education and supplied
him with a monthly living sti-
pend. Graciously and re-
peatedly, Asmussen had
shared his stipend with Stein-
metz. His generosity even ex-
tended to taking the money
his uncle had sent for pur-
chasing a single first-class
boat ticket back to America
and buying steerage-class
tickets for Steinmetz and
himself.

Now, Asmussen would at-
tempt to do an even greater
favor for Steinmetz. Pulling a
rather substantial sum of
money from his pocket,
Asmussen told the immigra-
tion officials that the money be-
longed to both Steinmetz and himself.
Carrying the hopefully convincing, al-
beit exaggerated, argument a bit fur-
ther, Asmussen assured the immigra-
fion officials that Steinmetz already
was a renowned European scientist
who would learn English quickly.
Asmussen pledged that he would be
respondble for making sure that Stein-
metz did not become a public bur-
den.

Asmussen’s self-assured demeanor,
good command of the English lan-
guage, apparent financial resources,
and familiarity with America caused
the senior immigration officer to
change his mind. With a sweep of his
hand, the officer indicated to Stein-
metz that he was allowed to enter the
United States.

An Unzuspicious Beginning. Karl
August Rudolf Steinmetz was born on
April 9, 4865, in the city of Bresiau In
what is called Germany today. He in-
herited the pronounced physical dis-
abllities with which many of the males
in the Stzinmetz family, including his
father, had been afflicted. What Karl
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Learn about a mildly eccentric but
affable genius who changed
the process of designing electrical
equipment from a chaotic

art into an orderly science.
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though he had little money, his plan
now was to study the theoretical prin-
ciples of mechanical engineering,
with emphasis on the technology of
motors and generators, at the famous
Polytechnic School in Zurich. Karl avi-
dly read all the available textbooks
and journals on the latest develop-
ments in electrical science.

The Polytechnic at first refused to
admit Steinmetz because he was a
non-resident of Zurich and lacked the
necessary papers from his home-
town police certifying that he was a
person of good character. There was
no chance that the Breslau police
would provide him with that certifica-
tion! To make matters worse, support-
ing himself in Zurich also turned out to
be more difficult than Karl had antici-
pated.

The first problem was solved when
Steinmetz was introduced to a promi-
nent local political figure. The politi-
cian liked Karl and used his influence
o get Steinmetz admitted to the Poly-
technic.

Supporting himself remained a
chronic problem. Steinmetz wrote sci-
entific articles and tutored other stu-
dents, but neither of these activities
provided areliable source ofincome.

Soon Karl met Oscar Asmussen and
the two quickly became good friends.
Asmussen was more than willing to
share the modest stipend his uncle
was providing. The stipend was cut off,
however, and his uncle ordered him
to return 1o the United States when
Oscar announced that he planned to
marry a Swiss girl.

Off to America! Steinmetz had
heard many stories of the oppor-
tunities that were available to even
the most common people in America
and wanted to accompany
Asmussen. Karl, however, still had very
little money of his own. Oscar
Asmussen again helped out his new
friend. This time he used the money his
uncle had sent him for buying a first-
class return ticket to America to buy
steerage-class tickets for both himself
and Steinmetz.

As mentioned before, Steinmetz
would have been denied permission
to enter the United States had it not
been for Oscar Asmussen. Not only
did Asmussen convince the immigra-
tion officials that Steinmetz would not
become a public burden, he made
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Fig. I. Each magnetic material has a unique *“hysteresis loop™ that indicates that
material’s suitability for use in magnetic circuits.

good on that promise by arranging
for his own relatives in Brooklyn to
house and feed his friend until Karl
could find a job.

Steinmetz went to the Edison Ma-
chine Works in Manhattan to seek a
job with the famous electrical inven-
tor. The person with whom he talked
there made it very clear that no more
“electricians,” as electrical engineers
then were called, were needed.

A Lucky Letter. Before leaving
Zurich, Steinmetz had received a let-
ter of introduction to a Rudolf
Eickemeyer in Yonkers who manufac-
tured machines to make hats. Karl
had no idea who Eickemeyer was, but
decided it could not hurt to pay him a
visit,

Eickemeyer, also an immigrant from
Germany, was impressed with Stein-
metz's keen intellect and desire to
work. However, he had no positions
available. Karl returned a week later
to inquire again. Impressed now also
with his persistence, Eickemeyer hired
Steinmetz to do drafting for two dol-
lars a day.

Steinmetz began his new job mak-
ing drawings of the DC motors and
generators Eickemeyer had also re-
cently begun to manufacture. The de-
sign of all electrical devices at that
fime was done solely by trial-and-er-
ror experimentation. No one had yet
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been able to use mathematics to de-
scribe the operation of any but the
most simple electrical circuits. Stein-
meftz, however, was confident that
mathematics would provide the key
to understanding how best to design
complicated electrical equipment.

The New American. Immediately
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after obtaining a job, Steinmetz be-
gan the process of applying for Amer-
ican citizenship. Everything about
America fascinated him and he want-
edtobe anintegral part of this nation.
He even felt that Karl August Rudolf
Steinmetz was not an appropriate
name for him in America.

Since “Charles” was the American
equivalent of “Karl,” he would call
himself, simply, Charles Steinmetz.
Later, Steinmetz became convinced
that he had to have a middle name.
As neither of his two German middle
names had an American equivalent,
a new middle name would have to
be found. Steinmetz soon decided
that his school name, “Proteus,” would
make a fine middle name. From that
time on, he was known as Charles Pro-
teus Steinmetz.

Steinmetz Becomes Noticed. As
soon as Steinmetz learned some
basic English, he began attending
meetings of the American Institute of
Electrical Engineers (AIEE) in New York.
The electrical experts of the day pre-
sented the results of their latest experi-
menfs and research at these meet-
ings. Steinmetz was becoming more
and more fascinated by the study of
electricity and wanted to be inon the
forefront of electrical development.

Thorburn Reid presented a talk on
“The Armature Reaction of Alternators”
at one of these meetings but Stein-
metz was not pleased with what he
heard. Reid had not taken into ac-
count the effects of the third harmon-
ic terms in his analysis. When
questioned about this by Steinmetz,
Reid pointed out that to include these
effects would cause the mathematics
to become extiremely complicated
and would serve no useful purpose.

Steinmetz was appalled at Reid's re-
sponse. He was sure that the third har-
monic effects were not insignificant
and that workable mathematical for-
mulas could be developed.

In a month’s time, Steinmetz de-
veloped the necessary mathemati-
cal analysis and reduced it to a
workable form. When he reported his
resulis at the next AIEE meeting, Stein-
metz won the respect and admiration
of the membership, including Thor-
burn Reid, for having solved a par-
ficularly complicated problem. When
Eickemeyer heard of his employee’s
success with the third-harmonic prob-

lem, he immediately set Steinmetz to
work on solving the “hysteresis” prob-
lem, which was making the design of
alternating-current motors, gener-
ators, and transformers very difficult.

Hysteresis. A current flowing in a
coil wound around a soft iron core
produces a magnetic field in the iron.
A substantial part of the total magnet-
ic field in the bar, however, is due to
microscopic magnetic elements in

‘the iron that become aligned with the

magnetic field produced by the cur-
rent in the cail.

When the direction of the current in
the coil is reversed, the magnetic field
in the iron also tries o reverse itself.
Effects similar to friction tend to keep
the magnetic particles in the iron from
reversing direction easily. This resulted
in the production of heat in the iron.
Hysteresis effects, while moderately
iroublesome in the design of DC
motors and generators, were holding
the development of AC machines at
a virtual standstill.

Analternating current flowing in the
coil changes direction rapidly and re-
peatedly. The resulting heat from the
hysteresis effects can cause the iron to
become very hot. At best, the motor,
generator, or ransformer then exhibits
low efficiency. In the worst cases, the
device is destroyed by the heat. At the
time, attempts by engineers to under-
stand how to predict and minimize
the losses due to hysteresis had met
with very little success.

Back then, building electrical de-
vices that operated well was more the
result of luck than of design. Steinmetz
himself later said: “The designer of
electrical apparatus simply built it,
then tested it, and when the loss was
o0 high and the efficiency too low, or
the machine too hot, he tried again.
This obviously was not a satisfactory
way.”

Steinmetz carefully studied all the
published information on hysteresis
effects. Because the existing data was
inconsistent and incomplete, he
made numerous measurements of his
own using a magnetic-bridge circuit
Eickemeyer had developed. Stein-
metz elegantly combined careful ex-
perimental measurements with so-
phisticated mathematical analysis.

The “law of hysteresis” developed
by Steinmetz allowed engineers to
predict the magnitude of hysteresis
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losses with excellent accuracy. Stein-
metz was able to show which types of
iron were suitable for use in alternat-
ing-current devices and which were
not. His work provided a means for
determining how much magnetizing
current is required to produce the de-
sired amount of magnetization in a
particular piece of iron.

When Steinmetz presented his work
on hysteresis to the AlEE in 1892, engi-
neers around the world hailed it with
great acclaim. The successful design
of alternating-current devices was no
longer a matter of luck. It now was a
logical process thanks to Steinmetz.
He had brought forth scientific order
from chaos.

More Obstacles to Hurdle. As early
as 1890, Steinmetz had realized that
the understanding of how to predict
and calculate hysteresis effects was
not the only obstacle that was hinder-
ing the development of efficient AC
equipment. Engineers at that time
had no straightforward and accurate
way to predict the various voltages
and currents that would occur in AC

networks.
The application of Ohm’s law to AC

circuits with inductance and capaci-
tance as well as resistance was not
well understood. The graphical tech-
niques then in use were extremely
cumbersome and provided only lim-
ited information concerning the
steady-state operation of AC circuits.

A second problem was that no way
existed to predict with accuracy the
transient voltages and currents that
occur whenever motors or generators
are switched on or off. The most
damaging transients, however, are
caused when lightning strikes a power
system and creates a brief but abnor-
mal path to ground that permits dan-
gerously large currents to flow.

Steinmetz believed that mathe-
matics could provide solutions to both
these problems. Few engineers atthat
time, however, possessed the mathe-
matical knowledge to develop the
needed techniques. Scientists who
had the required mathematical abil-
ity, generally lacked a practical un-
derstanding of electrical systems.
Steinmetz had both the mathemati-
cal and practical knowledge
needed. Because of that, he would
develop the necessary mathemati-
cal techniques himself.
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Steinmetz Finds the Solutions.
Complex numbers provided Stein-
metz with the means needed to de-
velop what he called his “symbolic”
method for calculating steady-state
AC voltage and current values. Con-
sisting of both “real” and “imaginary”
numbers, complex numbers allow not
only for the calculation of the magni-
tudes of AC voltages and currents but
also for determining how much these
quantities differ in phase from other
voltages and currents in the same cir-
cuit,

Steinmetz did not invent or discover
complex numbers. Others before him
had attempted to use these numbers
to analyze circuits, but their methods
lacked the clarity, elegance, and
broad applicability of Steinmetz’s work.

When Steinmetz presented a paper
to the International Electrical Con-
gress (IEC) in 1893 describing his use of
complex numbers to solve alternat-
ing-current probiems, virtually no one
had the mathematical background
necessary to immediately under-
stand the importance of what he was
proposing. The IEC had severe finan-
cial problems at that time and could
not afford to publish Steinmetz’s
lengthy paper so people could study
the details of his work. The signifi-
cance of his work, therefore, lay unre-
cognized for several years. Once
engineers finally understood Stein-
metz’s techniques, his method was
universally adopted and greatly re-
spected.

Steinmetz Iater addressed the
problem of predicting transient volt-
ages and currents in circuits that
plagued engineers at the time. Al-
though lasting for only small fractions
of a second, these voltage and cur-
rent spikes or surges could attain val-
ues of thousands of volts or amperes,
respectively,

Because the magnitude of a tran-
sient changes rapidly with time, dif-
ferential equations are needed to
describe and predict the effects.
Steinmetz solved the equations with
ease but, again, few others had the
mathematical background to under-
stand his techniques and apply them
to their own engineering problems.

Steinmetz now knew he needed to
help educate engineers concerning
the practical use of what was then
considered to be advanced mathe-
matics. To achieve this, Steinmetz

wrote a series of books that became
the standard texts used in most col-
lege electrical-engineering pro-
grams for many years.

Joining the G.E. Team. Shortly after
Steinmetz had completed his work on
hysteresis, Eickemeyer sold the elec-
frical-equipment part of his business,
which by that time had grown sub-
stantially. The newly formed General
Electric Company was seeking to so-
lidify its position in the manufacture of
both AC and DC motors and gener-
ators. G.E. wanted Eickemeyer's valu-
able patents for electric railroad and
streetcar motors, together with Stein-
metz's equally valuable applied-
mathematics skill. Steinmetz and the
patents would go a long way toward
helping G.E. achieve its goal.

Steinmetz readlized that the consid-
erable resources of G.E. would pro-
vide him with even more professional
opportunities for research. He gladly
joined this new corporation in 1893
and was one of those chiefly responsi-
ble for enabling GE. to become an
American industrial giant.

Initially, Steinmetz was sent to Lynn,
Massachusetts to work in G.E's cal-
culating department, which did all
the mathematical computations for
new equipment designs. Soon, how-
ever, that department was transferred
to Schenectady, New York and Stein-
metz was made its head.

The calculations were easy for
Steinmetz but not so for those he di-
rected. As a result, Steinmetz spent

R

Steinmetz at work in his "office” on the Mohawk River. (Photograph courtesy of the

General Electric Company)
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much of his time teaching others the
details of his mathematical tech-
nigues.

Steinmetz quickly won the admira-
tion and respect of the engineers at
G.E. as one who was both excep-
tionally brilliant and modest at the
same time. He never considered him-
self superior to others and never be-
came impatient with or discourteous
toward those who needed to be
helped repeatedly in mastering the
mathematics. The diminutive and ge-
nial Steinmetz, together with the
cigars he constantly smoked and the
poorly fitting, mismatched clothes he
wore, soon became legendary both
at G.E. and in Schenectady.

Science and engineering, not the
administration of a corporate depart-
ment, were Steinmetz’s interests. Soon,
General Electric realized this. The
Company then made Steinmetz its
"Senior Consulting Engineer,” allowing
him to choose the projects on which
he would work, and to come and go
on his own schedule.

Relaxations and Hobbies.
Steinmetz loved to canoe along the
Mohawk River, which flows through
Schenectady. He leased a piece of
property on one of that rivers tribu-
taries and had a one-room shelter
built. Steinmetz spent nearly every
summer weekend entertaining his nu-
merous friends at his “camp.” During
the week, his canoe was often his “of-
fice.” It was here that he often got his
best scientific ideas. Thinking about
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science and mathematics was Stein-
metz's favorite form of relaxation.

Keeping rare varieties of live exotic
animals and plants at home was a
lifelong hobby for Steinmefz. In his
conservatory were orchids and cacti
together with crows, eagles, owls, rac-
coons, a gila monster, and a three-
foot long alligator. This menagerie
made visiting his home a fascinating
adventure for his friends and for the
neighborhood children, whom he es-
pecially enjoyed.

Home also was the place where
Steinmetz maintained a laboratory
for performing scientific experiments
late into the night. In 1901, he decided
that living in rent was not compatible
with keeping a plant and animal con-
servatory as well as a laboratory.

Steinmetz then purchased some
land and built a house of his own,
General Electric gladly made avail-
able to him the funds for building and
equipping a first-rate laboratory in his
back yard. The company knew that
this was a good investment. Steinmetz
came up with valuable ideas virtually
twenty-four hours a day.

Most neighbors would be up-in-
arms if strange animal and bird noises
together with odors from chemical ex-
periments emanated from a nearby
house at all hours of the day and
night. The neighbors found Steinmetz
to be such a genial personandsuch a
good friend to their children that they
accepted the noises and odors with-
out serious complaint.

A Better Arc Lamp. Electric street
lighting was rapidly becoming popu-
lar at the turn of the century. The car-
bon arc-lamps commonly used,
however, were not efficient and re-
quired too frequent adjustment of the
electrodes to keep them operating
properly. Steinmetz was asked to study
this situation.

Soon, Steinmetz discovered that
electrodes made of magnetite, an
iron oxide, were much more efficient
at producing light. Furthermore, these
new electrodes did not burn away
rapidly during operation and, hence,
did not require frequent adjustment.

The only drawback was that mag-
netite electrodes, unlike carbon,
could operate only from DC voltage.
Since inexpensive rectifiers capable
of handling high power were not
available, the magnetite arc-lamps
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had to be powered by DC gener-
ators. That was a distinct disadvan-
tage. Soon, however, Steinmetz aided
in the commercial development of
mercury-arc rectifiers, which allowed
the magnetite lamps to be operated
from AC power.

Academic Honors. Harvard Col-
lege awarded Steinmetz an MA. de-
gree in 1902 calling him the “foremost
expert in applied electricity of this
country and therefore the world.” The
following year Union College in Sche-
nectady awarded Steinmetz an hon-
orary doctoral degree completing
the formal recognition of his academ-
ic achievement that was denied him
when he hurriedly left Breslau four-
teen years earlier. Few before or after-
ward have been more desenving of
an honorary degree than was Stein-
metz.

Union College also invited him to
join the faculty as a professor of elec-
frical engineering. This he did on
part-time basis without pay for ten
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Steinmetz discussing his lightning generator with Thomas Alva Edison. (Photograph
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The United Swates honored Steinmet:z in
1983 with this stamp.

vears. Stzinmetz earned the respect
and friendship of virtually all the stu-
dents despite the fact that he was ex-
ceedingly cemanding in the class-
room. Fe clways emphasized the
importance of liberal-arts studies as
part of a sound engineering curricu-
lum ang constantly reminded stu-
dens that they were merely begin-
ning the lifelong process of learning.

Public Recognition. It did not take
(Continued on page 92)
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WHERE TO FIND ELECTRONICS

PARTS

Finding those hard-to-get components can be a challenge,

nce. getting parts for virtually
any type of electronic project
or circuit was a simple matter.
You merely had to make a (usually)
short trip to your local parts refailer,
make your purchase, and go home.
Unfortuantely, those days are long
gone. Decent parts houses are few
and far between, few carry “every-
thing,” and some are less-than-friend-
ly to hobbyists or those making
relatively small purchases. Don't get
me wrong. There are still @ number of
places that offer good service, selec-
tion, prices, etc. The problem is that
they are scattered from coast-to-
coast across the country.
Fortunately, all is not lost. Most, if not

624 Kits
171 Springlake Dr.
Spartanburg, SC 29302
Tel. 803-583-1304

A line of kits based on ARRL publications.
Kits include PC boards and all needed parts
unless stated otherwise. Included are QRP
receivers, transmitters, transceivers, and ac-
cessories. Prices are typicaily in the $20 to
$30 range.

CIRCLE 137 ON FREE INFORMATION CARD

A&A Engineering
2531 W. L.aPalma, Unit K
Anaheim, CA 92801
Tel. 714-952-2114
Send large S.A.S.E. for catalog

A&A specializes in assembled units, kits,
PC boards and parts for designs which ap-
peared in QST and other amateur-radio mag-
azines. Inciuded are a 450-MHz spectrum
analyzer, some WEFAX receivers, QRP trans-
ceivers as well as several other kits of interest
to amateurs.

CIRCLE 138 ON FREE INFORMATION CARD

Accord Electronics
1001 NW 62nd SE #306-F
Ft. Lauderdale, FL. 33309
Tel. 800-998-2242
Components of all sorts. I've bought a col-
lection of transistors, 50 each of 6 different (a
total of 300 transistors) for $ 18 and 14 different
electrolytic capacitors (a total of 350 caps) for
$30. An inexpensive way to stock up.
CIRCLE 139 ON FREE INFORMATION CARD

unless you know where to look!

BY NEIL W. HECKT

all. do much of their business via mail
or phone orders. SO while you have to
contend with minimum orders, the
loss of the “instant” gratification of tak-
ing your purchases home with you,
etc., itis still possible to get virtually any
electronic component in short order.
You just have to work harder to do it.

Tired of the frustration that is inevita-
ble when you look for something after
you need it instead of before, | put
together a list of over 100 suppliers
that either | or others were aware of
and sent for their catalogs, lists, flyers,
etc. Some did not respond, others had
little to offer the electronics hobbyist.
The offerings of the remainder are
listed in this article.

ALFA Electronics
Box 8089
Princeton, NJ 08540
Tel. 609-275-0220

A nice illustrated catalog of test equip-
ment. Worth checking oul if you're in line for
some new test instruments.

CIRCLE 140 ON FREE INFORMATION CARD

Al Electronics
Box 567
Van Nuys, CA 91408
Tel. 800-826-5432
Min. order: $10.00
They have some “smarn” LCD displays,
quite a few switches and relays, smali fist of
capacitors and resistors, power supplies,
fans, and motors. A smalll list of IC's and semi-
conductors and the usual tools and con-
nectors. Some nice bargains in there.
CIRCLE 141 ON FREE INFORMATION CARD

AHied Electronics
401 E. 8th St.

Ft. Worth, TX 76102
Tel. 800-433-5700
Min. order: $25.00.

A gigantic 820-page catalog froma full-fine
supplier with everything imaginable in elec-
tronics. Of special interest to me, they stock
the "Siemens” line of transistors (Bxxx part
numbers) frequently calied-out in European-
magazine articles.

CIRCLE 142 ON FREE INFORMATION CARD
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Note, however, that while extensive
research was done to compile the list-
ing that appears here. it is inevitable
that some very fine suppliers have in-
advertently been omitted. Further,
while the information provided is
accurate as of my last contact with
the companies listed, telephone
numbers, addresses. and product
lines do change. and sometimes sud-
denly. We apologize in advance to
anyone we have missed or for any
errors that appear. We will publish any
corrections we receive in future issues.
Send updates to “Parts Suppliers,”
Popular Electronics, 500-b Bi-County,
Bivd., Farmingdale, NY 11735.

Now, on to the listing! |

Alitronics
2300 Zanker Rd.
San Jose, CA 95131
Tel. 408-943-9773
Alitronics has a small catalog of assorted
items that seem to change continuously. i've
bought several things from them and their
catalog is well warth having aithough most of
their items are featured in their monthly ads.
CIRCLE 143 ON FREE INFORMATION CARD

American Design Components
Box 220
Fairview, NJ 07022
Tel. 201-601-893%
Min. order: $15.00
Line of PC-compatibie computers, includ-
ing lap-tops, motherboards, monitors, and
accessories; TSM kits; a good selection of
ICs, transistors, capacitors, and resistors at
moderate prices; a nice list of power sup-
plies; large selection of motors and fans; and
some obsolete surplus home-computer and
game circuit boards. Components lean to-
ward digital and computer electronics.
CIRCLE 144 ON FREE INFORMATION CARD

Arrow Electronics, Inc.
Catalog Division
25 Hub Drive
Melville, NY 11747-9828
Min. order: $25.00
A full-line supplier with a mammoth catalog

of every conceivable part.
CIRCLE 145 ON FREE INFORMATION CARD
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B.G. Micro
Box 280298
Dallas, TX 75228
Tel. 214-271-5546
Min. order: $10.00
Mostly moderate list of IC's inCluding mi
croprocessors, RAM's, and EPROM’s. A few
other things of interest.
CIRCLE 146 ON FREE INFORMATION CARD

BNF Enterprises
119 Foster St
Peabody, MA 01360
Large S.A.S.E. for list

A six-page list containing a selection of
286/386 PC-compatible systems and ac-
cessories. They have itemized lists of as-
sorted surplus parts and assemblies and a
large inventory of solar panels and solar-
powered devices.

CIRCLE 147 ON FREE INFORMATION CARD

Brigar Electronics
7-9 Alice St
Binghamton, NY 13904
Tel. 607-723-3111
Min. order: $30

A small illustrated catalog of surplus power
supplies, a few relays and swilches, a selec-
tion of electrolytic capacitors, and other as-
sorted goodies. Of special interest are
several IC sockets including PLCC and pin
grid at nice prices.

CIRCLE 148 ON FREE INFORMATION CARD

C&H Sales
2176 E. Colorado Blvd.
Pasadena, CA 91107
Tel. 800-325-9465
Min. order: $30

A 120-page catalog featuring lots of
motors, lots of blowers, and mechanical parts
such as clutches and ditferentials. Big selec-
tion of hydraulic cylinders, valves, and
pumps. Quite a few transformers, relays, and
power supplies. An excellent list for the elec-
tromechanical and robotics types.

CIRCLE 149 ON FREE INFORMATION CARD

C&S Electronics
Box 2142 Belden Station
Norwalk, CT 06852-2142
Tel. 203-866-3208

C&S offers two or three kits designed to
teach radio theory through the construction of
radio receivers. Prices are $20-$30. They
have a short list of exotic IC's and also offer a

software program, "Quick Plot,” for the PC.
CIRCLE 150 ON FREE INFORMATION CARD

C&S Sales Inc.
1245 Rosewood
Deartield. IL 60015
Tet. 708-541-0710
A nice illustrated catalog of test equipment
including what must be the whole B&K line.
some unique educational digital/analog kits.
and amateur-radio handheld transceivers.
They aiso have a limited list of parts including
resistors, capacitors, and semiconductors.
CIRCLE 71 ON FREE INFORMATION CARD

Cal West Supply inc.
31320 Via Colinas #105
Westlake Village, CA 91362
Tel. 800-892-8000

Cal West offers several kits of interest to
experimenters. Most are small tun-type kits.
They also offer a list of parts, presumably
those used in their kits. They were kind
enough to supply me with a sample and the
quality of their kits is excellent.

CIRCLE 66 ON FREE INFORMATION CARD

Circuit Specialists
PO Box 3047
Scottsdale, AZ 85271
Tel. 602-464-2485

A line of PC-compatible computer systems
and accessories. They concentrate on indus-
trial applications of PC's and stock a number
of PC-compatible data-acquisition adapter
boards and scientific software. Large selec-
tion of {C's and semiconductors including
NTE replacements. They have a good selec-
tion of hard-to-get IC's and are the only
source | know of for Motorola MPN3404 PIN

diodes.
CIRCLE 67 ON FREE INFORMATION CARD

Communications Specialists, Inc.
426 West Taft Ave.
Orange, CA 92665-3420
Tel. 800-854-0547

Source for chip capacitors and resistors.
Sells chip resistor and capacitor kits for
$49.95 each.

CIRCLE 68 ON FREE INFORMATION CARD

Digi-Key
Box 677
Thief River Falls, MN 56701
Tet. 800-344-4539

A near full-line distributor. Heavy on con-
nectors, IC's, semiconductors, capacitors,
and resistors. The only source | know for
TOKO coils and chokes. They stock the Mi-
crochip PIC 16C5x series of inexpensive
EPROM microcontroliers, and programmers.
Largest selection of oft-the-shelf micro-
processor crystals and crystal oscillators 1've
seen. Also an excellent source of LCD and
LED displays. They feature quantity dis-
counts and free shipping. One of my favorite

suppliers.
CIRCLE 69 ON FREE INFORMATION CARD

Digitronics Surplus
P.O. Box 933

Olalla, WA 98359
Large SASE.

They have a small list of surplus items that
changes as items are available. Should be of
interest to experimenters.

CIRCLE 70 ON FREE INFORMATION CARD

Electronic GoldMine
Box 5408
Scottsdale, AZ 85261
Tel. 602-451-7454
Min. order: $10.00

A nice little catalog of miscellaneous items.
Good selection of electrolytic capacitors at
good prices. Generally a smattering of every-
thing surplus. A good source for most sizes of

WWW.atnenaaaradiohietary. com

drill bits for PC boards. They also have a large
selection of PC-board stock.
CIRCLE 72 ON FREE INFORMATION CARD

Fair Radio Sales
PO Box 1105
Lima, OH 45802
Tel. 419-227-6573
Min. order: $10.00.

Fair Radio is a good, old-tashioned military-
surplus dealer. If you are looking for an R-390
receiver, or spare parts for one, this is the
place. They have many military-surplus re-
celvers, ransmitters, and test equipment. As
a collector of antigue tubes, ! find them an
excellent source for weird oldies inCluding
most of the small CRT's such as 2BPt’, etc
They also have many manuais for surplus
gear. Prices seem a little high, but then where
else can you find this stuff?

CIRCLE 73 ON FREE INFORMATION CARD

FAR Circuits
18N640 Field Ct
Dundee. IL 60118
Tel. 708-426-2431

FAR offers PC boards from construction
articles in QST CQ. QEX, Communications
Quarterly, Motorola applications notes, WiFB
Design Notebook. W1FB QR Notebook, and
Ham Radio magazine. It is an exiensive list of
over 200 PC boards at very reasonable
prices. If your planning on building from an
articte in one of these magazines, FAR proba-
bly has the PC board.

CIRCLE 74 ON FREE INFORMATION CARD

Ft. Apache Electronics
31902 Hayman St.
Hayward, CA 94544
Tel. 510-429-1060

A small catalog mostly of manufacturing
equipment. If your looking for a 190-ton plas-
tic molding press, they have one. They also
have some laser devices, stepper motors,
etc. Catalog should be of interest if you are an
electronics manufacturer.

CIRCLE 75 ON FREE INFORMATION CARD

Herbach and Rademan
18 Canal St.

Bristol, PA 19007

Tel. 215-708-5583

Min. order: $15.00.

Tools, Siemens laser tubes and modules,
as well as other laser supplies. Also test
equipment, power supplies and transfor-
mers. mechanicat components, timers,
swilches, and motors (lots of motors).

CIRCLE 76 ON FREE INFORMATION CARD

Hosfelt Electronics
2700 Sunset Bivd.
Steubenville, OH 43952
Tel. 800-524-6464

NTE replacement semiconductors. Excel-
lent selection of relays at good prices. Small
list of IC's and transistors. Motors, biowers,
meters, hardware, switches. wall transfor-
mers, toois, PC-board supplies, and fuses.
Nice list of capacitors. Good source for ce-

ramic filters. 120 page catalog.
CIRCLE 77 ON FREE INFORMATION CARD
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IME
PO. Box 170415
Arlington, TX 76003
Tel. 817-561-2244

International Micro Etectronics has a small
catalog of surplus parts including some RF
chokes, capacitors, transformers (including
IF transformers), switches, a few IC's, quite a
few potentiometers. and a moderate list of

transistors,
CIRCLE 78 ON FREE INFORMATION CARD

JAMECO

1355 Shoreway Road
Belmont. CA 94002
Tel. 800-831-4242
Min. order: $30.00.

PC-compatible computers. motherboards,
monitors, and accessories. Large selection
of IC’'s and connectors. Tools and test equip-
ment.

CIRCLE 79 ON FREE INFORMATION CARD

JAN Crystals
BOX 06017
Ft. Myers, FL 33906
Tel. 800-526-9825

Crystals made to your specifications as
well as off-the-shelf. Crystals are their only
products. Reasonable prices.

CIRCLE 165 ON FREE INFORMATION CARD

Javanco

501 12th Ave. S.
Nashville, TN 37203
Tel. 615-244-4444
Min. order: $10.

A giant ¥-inch stack of illustrated and
itemized surplus lists. There is a computer/
test-equipment/toois/telephone list, a switch-
es list, an optical list, an audio/video/radio
list, a resistor list, an inductor/crystal/ceramic
filter list, a connector list, a hardware list, a
wire list, a power supply/blower list, a capaci-
tor list, and a couple of general lists. Lots of
items of interest to everyone, inCluding TV
replacement parts.

CIRCLE 166 ON FREE INFORMATION CARD

JDR Microdevices
2233 Samaritan Dr.
San Jose, A 95124
Tel. 800-538-5000

A line of PC-compatibie computers, moth-
erboards. power supplies, and accessories.
Nice selection of IC's. Usual selection of tools
and test equipment.

CIRCLE 167 ON FREE INFORMATION CARD

Jensen
7815 S. 46th St.
Phoenix, AZ 85004-5399
Tel. 800-426-1194
Toots and test equipment. particularly for
the professional TV- and computer-service in-

dustries.
CIRCLE 168 ON FREE INFORMATION CARD

Johnson Shop Products
Box 160113

Cupertino, CA 95016

Tel. 408-257-8614
Catalog price: $1.00

Excelient source of RF inductors and ferrite
products. Nice selection of IC's and semicon-
ductors at reasonable prices. Good selection
of capacitors Some good deals on resistor
assortments. Other interesting RF products
such as copper tape. A must list for hams and
RF designers.

CIRCLE 169 ON FREE INFORMATION CARD

Joseph Electronics
8830 N. Milwaukee Ave.
Niles, IL 60648
Tel. 708-297-4200

Test gear, tools, chemicals, custom cases,
soldering equipment. accessories, and
more.

CIRCLE 170 ON FREE INFORMATION CARD

KA7QJY Components
Box 7970
Jackson, WY 83001
Tel. 801-753-5691
Send a Large S.A.SE. for list

A must list for radio amateurs and RF ex-
perimenters. Several hard-to-find RF tran
sistors including dual gate MOSFETS. A few
linear IC’s, capacitors, and inductors. They
also have several air-variable capacitors and
Jackson Bros. reduction drives that are hard
to find. Lots of good specials. One of my
favorite lists.

CIRCLE 171 ON FREE INFORMATION CARD

Kelvin Electronics
7 Fairchild Ave.
Plainview, NY 11803
Tel. 516-349-7620

Good selection of test equipment, PC-
board etching supplies and equipment, a gi-
gantic selection of tools, and a moderate se-
lection of IC’'s and semiconductors. Many kits
including robotics.

CIRCLE 172 ON FREE INFORMATION CARD

Kirby Tubes
298 W. Carmel Dr.
Carmel, IN 46032
Send a large S.A.S.E. for list
A nice list of general-purpose receiving
tubes of interest to TV technicians.
CIRCLE 173 ON FREE INFORMATION CARD

Liolaemus Designs
Box 360866
Milpitas, CA 95036
Tel. 408-263-8944

Liolaemus offers dipole and loop antenna
kits for the amateur bands and three or four
code-practice kits

CIRCLE 174 ON FREE INFORMATION CARD

LNS Technologies
20993 Foothili Blvd., Suite 307N
Hayward, CA 94541-7150
Tel. 800-886-7150

A small illustrated catalog of kits such as a
digital voice-message recorder and an 8085-
based microcontroller board with matching
software for program development

CIRCLE 175 ON FREE INFORMATION CARD
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Mark V Electronics
8019 E. Siauson Ave.
Montebello, CA 90640
Tel. 213-888-8988

Mark V has a line of kits mainly in the audio/
stereo arena. They have several amplifier kits
{up to 300 waltts) as well as preamplifiers,
graphic equailizers, stereo simulators, etc.
They have several other kits including power
supplies, light controllers, and digitat panel
meters and counters.

CIRCLE 176 ON FREE INFORMATION CARD

Marlin P Jones & Associates
PO Box 12685
Lake Park, FL 33403
Tel. 407-848-8236
A nice little catatog filled with interesting
bargains. Over 100 different power supplies
are listed. Also offers the usual assoriment of
switches, motors, fans, and relays. A few
semiconductors, but a nice list of "smart”
LCD displays including laptop graphics dis-
plays. A moderate assortment of tools, hard-
ware. test equipment, and components.
CIRCLE 177 ON FREE INFORMATION CARD

MCM Electronics
650 Congress Park Dr.
Centerville, OH 45459-4072
Tel. 513-434-0031

Source for assorted components and parts
including TV/VCR parts, speaker compo-
nents, computer parts and accessories, and
more. Excellent selection of standard compo-
nents including semiconductors, resistors,
capacitors, switches, etc. Stocks RCA/GE
original replacement parts and SK replace-

ment semiconductors.
CIRCLE 178 ON FREE INFORMATION CARD

MECI
3340 1st St.
Dayton, OH 45402
Tel. B0OO-344-4465
Min. order: $20

Mendelson Electronics Co., Inc. has a
smail catalog of select surplus items. They
stock fans, connectors, wall transformers,
and stepper and other motors. They have a
moderate selection of capacitors, including
the older, multiple high-voltage electrolytics
needed for replacement in older TV's. They
also have a number of PC-compatible ac-
cessories.

CIRCLE 179 ON FREE INFORMATION CARD

Meredith Instruments
PO Box 1724
Glendale, AZ 85301
Tel. 602-934-9387
Specializing in laser kits, tubes, power sup-
plies, and optics.
CIRCLE 180 ON FREE INFORMATION CARD

Mouser Electronics
2401 Hwy 287N
Manstfield, TX 76063-4827
Tel. 800-346-6873
Min. order: $20.00

Mouser is a near full-line distributor with an
extensive list of IC's and semiconductors, in-
ciuding NTE replacement devices. They
stock SGS-Thompson semiconductors,
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which are quite a bit less expensive than
other brands. They also have an excellent
selection of house-brand capacitors, induc-
tors, and resistors at good prices. One of my
favorite suppliers.

CIRCLE 85 ON FREE INFORMATION CARD

Newark Electronics
4801 N. Ravenswood Ave
Chicago. Il. 60640-4496
Min. order: $25
A full-line electronics supplier with a2 mam-
moth catalog of every conceivable part.

Branch oftices nationwide.
CIRCLE 84 ON FREE INFORMATION CARD

Oak Hilis Research
20879 Madison St.
Big Rapids, MI 43307
Tel. 616-796-0920
Send a large S A.S.E. for catalog

Some nice QRP kits, as well as wired and
tested units. Also listed is a select list of com-
ponents typically used in QRP receivers and
transmitters.

CIRCLE 83 ON FREE INFORMATION CARD

Oak Ridge Engineering
P.O. Box 93
Paragould, AR 72451-0093
Tel. 501-236-2179

Manufacturers of PC boards for hobbyists
and small manutacturers. Very reasonable
rates: $3.50 to $45.50 setup charge and a
$0.25 to $0.35 per-square-inch processing
charge. Double-sided boards are not plated

through
CIRCLE 82 ON FREE INFORMATION CARD

Ocean State Electronics
Box 1458

Westerly, Rl 02891

Tel. 800-866-6626

Min. order: $5.00.

A large selection of IC's and semiconduc-
tors including NTE replacements. They list
tubes including those for amateur transmit
ting. A very complete listing of toroid cores,
J.W. Miller inductors, and a source for B&W
Miniductor and Airdux air-wound coils. They
also have roller inductors and air-variable ca-
pacitors for transmitling applications. They
stock magnet wire in sizes from 14 to 40
gauge in ¥a-pound spools. Ocean States is a
must for amateurs and RF designers

CIRCLE 81 ON FREE INFORMATION CARD

ORA Electronics
9410 Owensmouth Ave.
Chatsworth, CA 91311
Tel. 800-423-5336

Accessories for cellular telephones includ-
ing battery packs and chargers, antennas,
and mounting hardware. They aiso carry con-
nectors, cables, and adapters including RF,
telephone, and computer. A very extensive
illustrated catalog.

CIRCLE 109 ON FREE INFORMATION CARD

Pak Rat Electronics
Box 690073
Houston, TX 77269
Tel. 713-893-0313

Pak Rat has a small catalog of solar celis,
power inverters, and a few other items. If
you're into solar cells, you will want this fist

CIRCLE 110 ON FREE INFORMATION CARD

Pan-Com Int’
Box 130-V9
Paradise, CA 95967
Tel. 916-534-0417

An extensive list of kits, plans, and books.
Some'items are “plans only,” some are plans
and PC boards, some are kits, and some are
available assembled. Prices range up 1o
about $30 tor a kit. Covers amateur, cable-TV,
general hobby, and low-power broadcast kits
A good fist for general electronics experimen-
ters.

CIRCLE 111 ON FREE INFORMATION CARD

Parts Express
340 E. First St.
Dayton, OH 45402-1257
Tel. 513-222-0173
Min. order: $20

Source for assorted components and parts
including TV/VCR parts, arcade- and pinball-
game parts, alarm-system parts, and speak-
er components including crossovers, L-pads,
drivers, accessories, and more. Decent se-
lection of standard components including
semiconductors, resistors, capacitors,
switches, etc.

CIRCLE 112 ON FREE INFORMATION CARD

PEM Tubes
7392 French Rd.
Sacramento, CA 95828
Tel. 916-383-9107
A 16-page list of receiving and some spe-
cial-purpose tubes. They have over 100,000

tubes in stock.
CIRCLE 113 ON FREE INFORMATION CARD

PCB Prototypes
8195 South 2660 East
Sandy, UT 84093
Of interest to product developers, PCB Pro-
totypes witl build you one double-sided,
plated-through-hole PCB for a cost of $1.25
per square inch (minimum $20). All you dois
send them a "plot” file from an IBM-compati-
ble PC-layout program. If you don't have one,
they witl supply you a PC layout program free
if you send them a blank disk in a disk mailer.
CIRCLE 114 ON FREE INFORMATION CARD

Premium Parts
Box 28
Whitewater, Wi 53190
Tel. 800-558-9572

Replacement parts for TV's and VCR's.
They also have a large listing ot Japanese
transistors (2SCxxx). A must catalog for TV
and VCR repairmen.

CIRCLE 115 ON FREE INFORMATION CARD

PS Technology Inc.
715 Warren Rd.
Cockeysville, MD 21030
Tel. 410-667-4889
Send a large S.A.S.E. for list
A select list of components of all kinds.
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Quantity of any one item appears to be lim-
ited to stock on hand. Shouid be some bar-
gains in there if you can match your needs to
their supply.

CIRCLE 116 ON FREE INFORMATION CARD

R&D Electronics
1224 Prospect Ave.
Cleveland, OH 44115
Tel. 216-621-1121
Min. order: $10.00.
Small selection of semiconductors and
some exotic IC's such as flash A/D convert-
ers. Also switches, power transformers,

motors, relays, and fans
CIRCLE 117 ON FREE INFORMATION CARD

Radio Shack
One Tandy Center
Fort Worth, TX 76102

Well known chain of electronics stores. Car-
ries a wide assortment of consumer-elec-
tronics, computers, test gear, components,

and more. Stores and dealers nationwide.
CIRCLE 118 ON FREE INFORMATION CARD

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

Kit and assembled test equipment, trans-
mitters, and receivers, as well as some other
interesting devices. | have had one of their
frequency counters for several years and am
completely satisfied with it. Some nice QRP
rigs and shortwave receivers.

CIRCLE 80 ON FREE INFORMATION CARD

S&J Electronics
1900 Beld St.
Madison, WI 53713
Tel. 608-255-7400

Small catalog containing some test equip-
ment, miscellaneous IC’s and semiconduc-
tors, computer-peripheral cards, connectors,
and a few other items.

CIRCLE 107 ON FREE INFORMATION CARD

Science Workshop
Box 310NV
Bethpage, NY 11714

Home of the "Poor Man's Spectrum Ana-
lyzer," kits, tuners, tracking generator, and
parts to make your own 1-1000-MHz spec-
trum anatyzer/monitor receiver.

CIRCLE 108 ON FREE INFORMATION CARD

Small Parts Inc.

P.O. Box 4650

Miami Lakes, FL. 33014-0650
Tel. 305-751-0856

Min. order: $15.00.

A 270-page illustrated catalog of every
conceivable nut, bolt, and screw. Plastic,
brass, aluminum. steel, bronze. or copper
rod, tube bar, channel, square, sheet. or ball
stock. Bearings, springs, pulleys, gears. and
alarge selection of specialized hand tools. Of
special interest to machinists and others me-
chanically inclined.

CIRCLE 18 ON FREE INFORMATION CARD

(Continued on page 97)
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By Marc Ellis

Behind the
Scenes at
Motorola’s
Museum

Terry Sinnott, Manager, Museum Collections and Exhibits, shows

ANTIQUE RADIO

LosT month, | had the
opportunity to visit the
Motorola Museum of Elec-
fronics and use its resources
to tell you a little bit about
that company’s colorful his-
tory. In the process, | met
Terri Sinnott, the museum’s
manager of collections and
exhibits, who gave me a
tour through the “back-
stage” part of the
operation. | thought that

off some of the collection’s early auto radios.

the behind-the-scenes ac-
tivities were at least as
interesting as the public ex-
hibits, so | asked Terri if |
could come back and do a
follow-up column on how
the museum’s collections
were acquired, cata-
logued, and stored. She
graciously agreed.

Probably the best way to
understand what happens
behind the scenes is to
trace the steps of the mu-
seum’s acquisition process
and observe how objects
are added to the collec-
tion. But before we can do
that, you have to know a
little bit about the philoso-
phy of this institution. Here's
the museum’s official mis-
sion statement:

The purpose of the
Motorola Museum of Elec-
fronics is to serve as the
corporations institutional
memory and to encourage
employees and other vis-
itors to explore electronics
technologies through ex-
amples drawn from the
company’s history and
product applications. The
museum$ exhibits, archives,
and related programs are
part of a larger endeavor
to promote public interest
in science and technology
and fo show the vital role
these play in improving the
quality of life.

In its role as Motorola’s
institutional memory, the
museum acquires many
itemns of interest to us as
collectors—including sam-
ples of products, pack-
aging, and promotional
materials. However, items
relating to the company’s
internal history are also
sought, including service
awards, company uniforms,
and early equipment. On
my tour through the facility, |
spotted an old, straight-
backed, wooden chair
carefully stored on a shelf.
Closer inspection showed
that it carried a property
tag bearing the original
(Galvin Manufacturing Cor-
poration) company name.

SIZING UP A
PROSPECTIVE
DONATION

When it comes to com-
pany products, the museum
staff does not collect every
variation of every model of
every piece of equipment
ever manufactured by
Motorola. A couple of huge
warehouses would be re-
quired to achieve that goal.

Judgment on whether to

WWW-arherieaniadiahietary com

add an item to the collec-
tion depends on a mix of
factors, including the rarity
of the piece, its condition,
and its significance in
Motorola’s history. Of spe-
cial interest are products,
such as the low-cost
Golden View table-model
TV of 1947, that represent
Motorola’s entry into a new
product arena.

Pieces for the collection
come from both inside and
outside Motorola. As a mat-
ter of fact, Terri is stilt
cataloguing a backlog of
material that was put aside
by the historically-minded
company over the years.

When material is offered
o the museum, all of the
information available about
the prospective donation is
written out on a standard
form to make evaluation as
easy as possible. And the
first step is to check the
model number, if known,
against a computer data-
base (if you're curious
about the software, the mu-
seum uses Q&A) fo see if
there’s already an example
in the collection.

Should the museum al-
ready own an example in
good condition, the piece
probably won't be accept-
ed unless it's a reat rarity or
is in demand for special
exhibitions. Certain items
are considered “hot” be-
cause they are frequently
requested for inclusion in
artifact loans that are
made available to other
Motorola facilities or other
museums.

THE FATE OF THE
DIRTY TAXI SETS

I had a chance to par-
ticipate in the selection
process first-hand because |
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happened 1o have some
Motorola items to offer the
museum. For many years
my garage has harbored a
group of taxi transceivers
acquired during the era
when these sets were still
popular with the amateur-
radio fraternity.

I'd left a voice-mail mes-
sage for Terri in advance of
my visit, offering the items
and listing the model num-
bers. She responded with a
message ruling a couple of
the units out because they
were definite duplicates
and asking that | bring a
couple with me for closer
inspection. Actually, | was
quite embarrassed when |
got around to loading them
into the van. They'd be-
come quite rusty and dirty
since I'd last really looked at
them a decade or so ear-
lier.

If Terri was revolted by the
sorry-looking equipment I'd
dragged in, she hid it well.
In fact, she assured me that
the museum has occasion-
ally had to remove dis-
reputable items such as
mummified mice from do-
nated items during clean-
up. However, | was definitely
not invited to move any of
my material into the build-
ing.

The museum’s database
had indicated that there
appeared to be a model
similar to one of my sets in
stock and we went into the
storage area to look at it
just to make sure. Except for
being free of rust and quite
a bit cleaner, it certainly
looked like mine. SO much
for that prospective dona-
tion!

The fate of the other can-
didate for adoption is still
being decided. its model
number did not appear in
the database, 50 Terri has
begun a search of the
company’s archives (her
standard procedure in such
cases) 1o find out more
about the equipment. If its

Handie-Talkie radios manufact-
ured during World War Il made
an important contribution to
the war effort.

characteristics are suffi-
ciently different from those
of the models already in
the collection, the set may
yvet be accepted in spite of
its unpromising ap-
pearance.

AFTER ACCEPTANCE

At the time of my visit,
several items recently ac-
cepted by the museum
were arrayed on tables in
the collection’s workroom.
Those included a couple of
Bakelite-cased broadcast
receivers, a toy Japanese
cellular phone modeled
after a Motorola product, a
commemorative brick from
an old company building, a
knocked-down retail store
display, and a small enam-
eled company service-
award pin. Prior to being

The Motorola museum’s massive storage cabinets would be at
home on-a battleship.

B

Equipment too large for the cabinets, such as this group of

be removed, if necessary,
without any damage fo the
piece.

Except in special cases,
though, no attempt is
made to restore an item to
working order. The mu-
seum’s aim is to stabilize
each piece in the condition
that it was received. To that
end, the collection is kept in
a storage room maintained
at a temperature of 70°
Fahrenheit and a relative
humidity of 55 percent. That
environment is considered
optimum for the variety of

Golden View TV sets, is stored on shelf systems that are installed
around periphery of the storage room. Advertising items, test
gear, and other TV sets are also located on these shelves.

stored, each piece would
be assigned a catalog
number, cleaned (if neces-
sary), photographed, and
added to the datakase.

| was quite imgressed
with the meticulous han-
dling received by each
item. For example, individu-
al catclog numbers were
applied to both the service
pin and its tiny spring retain-
ing clip—just in case they
might become accidentally
separated. As a person who
can hardly write his nrame
legibly without a sfruggle, |
was astonished at the per-
fection of the impossibly
minute numbers that had
been applied to the retain-
ing clip. By the way, all
catalog numbers are ap-
plied in a reversible
manner—so that they can

WAALL e taaaradiehistary. com

metal, fabric, and wood
materials contained in the
collection.

The room contains rows
of heavy-duty metal stor-
age cabinets that would be
at home on a battleship. As
one walks between the
rows, glass windows in the
massive sliding access
doors provide tantalizing
glimpses of the treasures
housed within, Galaxies of
employee-recognition pins
from all eras of the compa-
ny’s history, Handie-Talkie
radios from World War |,
examples of various stages
in the development of the
automobile radio, and
company uniforms from fa-
cilities on the Pacific rim.

What won't fit inside the
cabinets is shelved on a

(Continued on page 83)
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By Jeff Holtzman

Visual
Programming
Il: Access

COMPUTER BITS

everal months ago, we

began a discussion of
visual-programming en-
vironments. | gave a very
brief overview of Microsoft's
Visual Basic, version 2.0, and
concluded that it is one
heck of a programming
tool. We then went on to
discuss the importance of
databases in today’s world.

Through an intuitive process of building tables, forms, reports,
macros, queries, and Access Basic modules, Microsoft’s Access
brings the power of the relational database to the average user.

Our conclusion was that
success in this world by
both technical and non-
technical professionals de-
pends on a basic
understanding of database
concepts. That understand-
ing will allow you fo both
access myriad commercial
and non-commercial
databases, and create your
own.

Our topic this month
combines both themes: vi-
sual programming and
databases.

Until very recently, creat-
ing a personal database
was a difficult task, much
more so than creating a
spreadsheet or a word-pro-
cessed document. Tools like
1-2-3 and Word for Win-

dows have improved
1000% during the past de-
cade. But during that same
period of time, database
tools barely budged an
inch.

There were and are lots
of pretty good “fiat file”
products—e.g., Symantec’s
Q&A-—that allow you to
create single-table
databases and get infor-
mation into and out of
them fairly easily. However,
those types of products
sacrificed important fea-
tures for the sake of ease-
of-use.

At the other end of the
scale, you could use prod-
ucts like dBASE and Paradox
(not to mention their siblings
on larger systems) to create
complex databases. How-
ever, doing so involved
extensive coding in proprie-
fary languages and hostile
environments, There was al-
most nothing available at
either end of the scale for
the Windows environment.

That all changed at
around the end of 1992,
when Microsoft released
Access and Borland re-
leased Paradox for
Windows (PW). Both are fully
Windows-based database
managers that can read
and write data in multiple
formats, and that have
easy-to-use screen and re-
port generators. In addition,
both package many of the
high-end capabilities for-
merly associated with
dBASE and Paradox for DOS
in a much easier-to-use for-
mat. Both fit in the middle
of the spectrum from easy
to hard; Access a little
closer to easy, and PW a
littfle closer to hard. Both
allow the user much great-
er focus on problem solving
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rather than tool usage. Cur-
rently | would recommend
Access over PW to begin-
ners and occasional users,
mainly because program-
ming in Access is more
accessible than in PW.

INSIDE ACCESS

An Access database con-
sists of one or more tables,
forms, queries, reports,
macros, and modules. All
components are stored in a
single file, and are refer-
enced with long file names,
an arrangement that
makes managing a project
much easier than, for exam-
ple, dBASE's, where every
component is stored in a
different file, each of which
is limited to DOS's 8/3 for-
mat.

The basic unit of a
database is the table. A
fable consists of rows (rec-
ords) and columns (fields).
Using a spreadsheet-like
grid, creating a table is sim-
ple. In addition, you can
update a table’s structure
as needed without jJumping
through hoops. To help en-
sure that data gets entered
correctly, you can specify
format criteria directly at
the table level, in which
case Access will not let you
enter incorrect data. Per-
forming lookups is trivial;
sophisticated data verifica-
fion will require writing
code.

Entering data into tables
can be awkward; you'll
probably want to create
forms to do so. Access is a
big help here. After defi-
ning a table, an Access
"Wizard” can create a ser-
viceable form for you
automaticailly, or you can
create it manually. The lat-
fer involves dragging and
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& [un this Christmas

SAVE MONEY. . A great gift to receive, Popular °

Friend

Year of

Does fighting the crowds at Christmas short-
circuit your holiday fun? Don’t blow a fuse this
year. . .for the friend who shares your love of
project-oriented electronics — or a youngster
who may need only a spark to ignite a life-long
interest — give a gift subscription to Popular
Electronics.

Popular Electronics readers get the know how
they need to build exciting, educational, and

S\ useful projects like these . . .a touch light dim-

, mer. . .a traveler’s theft alarm . . .an economy

NiCd battery charger. . .a voice synthesizer. ..
a portable frequency counter. . .a shortwave
converter. . .a stereo graphic equalizer. . .even
a robot!

PLUS. . .Gizmo, our honest and straight-shoot-
ing review of the latest consumer-electronics
gear. . .Market Center, featuring mail-order
merchants that are ready to help you in all your
hobby activities. . .articles and columns cover-

~ing every aspect of the electronics hobby —

including antique radio, shortwave listening,
ham radio, computers, scanners, circuit de-
“sign, and more!

Electronics is also a great gift for you to give!
The Special Holiday Rate saves you $23.05* off
the newsstand price on each gift. You can save
another $23.05* when you start or extend your
own subscription at the same time. It’s our

“thank-you” for sharing Popular Electronics .

with a friend this Christmas.

Send no money, unless you prefer. We’ll be glad
to bill you in January, 1994. Just take a brief
moment to go over your gift list and make sure
you haven't forgotten anyone who might ap-
preciate the many benefits of Popular Elec-
tronics. Then write the names on the attached
Gift Certificate and mail it back in the post-
age-paid reply envelope. . .we'll take it from
there!

Your friends will receive a handsome gift an-
nouncement card signed with your name just
before Christmas. And all through the new year

they'll remember and appreciate your thought- -

ful gift! So don't blow a fuse. . .take it easy and /,
enjoy the holidays. Give Christmas gifts of Pop-

ular Electronics!

*Basic sub rate—1 yr/$21.95
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Earn Your B.S. Degree
in
ELECTRONICS
or
COMPUTERS

By Studying at Home

Grantham College of Engineering,
now in our 43rd year, is highly ex-
perienced in “distance education”—
teaching by correspondence—through
printed materials, computer materials,
fax, and phone.

No commuting to class. Study at
your own pace, while continuing on
your present job. Learn from easy-to-
understand but complete and thorough
lesson materials, with additional help
from our instructors.

Our Computer B.S. Degree Pro-
gram includes courses in BASIC,
PASCAL and Clanguages — as well as
Assembly Language, MS DOS, CADD,
Robotics, and much more.

Our Electronics B.S. Degree Pro-
gram includes courses in Solid-State
Circuit Analysis and Design, Control
Systems, Analog/ Digital Communica-
tions, Microwave Engr, and much more.

An important part of being pre-
pared to move up is holding the right
college degree, and the absolutely neces-
sary part is knowing your field.
Grantham can help you both ways—
to learn more and to earn your degree
in the process.

Write or phone for our free
catalog. Toll free, 1-800-955-2527, 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

dropping field names from
a list, and aligning input-
field controls (text boxes,
check boxes, radio buttons,
efc) to a grid. Each Access
control has numerous prop-
erties that specify how it
looks and which event(s) it
responds to. As for ap-
pearance, you can create
snazzy 256-color screens
with 3D effects, buttons with
bitmaps, and more. The
range of events (e.g. click,
double-click, entering a
field, changing a field, etc)
is limited, but sufficient for
most cases. However, | do
wish that Microsoft would
provide a “MouseOver”
event.

Creating reports is very
similar to creating forms:
drag and drop fields from a
list, arrange them as desir-
ed, specify font and color,
and you're done. A zooma-
ble print-preview mode
allows you to see exactly
how your report will print
without wasting paper.

Queries allow you to ex-
fract and modify subsets of
your data (e.g., all records
with a specific area code).
Learning how to use qu-
eries effectively is the key to
database power.

Access allows two kinds
of programming: one using
macros, and the other
using an extended lan-
guage thats very similar fo
BASIC. The macro language
is powerful but has curious
limitations. For example, it's
easy 1o create buttons to
help navigate through your
database (first, last, next,
and previous). However,
using the macro language,
if you press a button and fry
to go beyond the first or last
record, Access generates a

VENDOR INFDHMA'I']DH :

5 . s’;
Accass i$495 ’1|s1 pnca]fg %ft»*
Microsaft Corp. i
Chie: Microsoft Way, .
Redmond, WA 98052-6399.

B00-4126-9400 or 206-882-8080

i B
g e Ty >
o

unanal amaricannadiohiotary cam

nasty error message and
dialog box the user must
close before continuing.
Performing the same ac-
fions in Access Basic allows
you to avoid the error mes-
sage, but only by telling
Access to ignore errorst That
kind of error handling is
simply inelegant and a
pain to get around. In addi-
fion, the distribution of
functions among macros
and Access Basic is con-
fusing af first and arbitrary
even after you get the
hang of it.

An interesting feature of
Access Basic is that it has a
significant number of ob-
ject-criented methods and
data structures. If you're fa-
miliar with BASIC or some
other traditional procedural
language, gradually adopt-
ing Access Basic’s object-
oriented features is a
smooth way to get up fo
speed.

CONCLUSIONS

Access is a powerful, in-
novative product. It has
helped me get a handle
on data-handling chores
that have bugged me for
years. | did have to spend a
significant amount of time
coming up to speed on
some advanced fedtures.
But | don't believe that that
fime was wasted.

Accomplishing those
things in dBASE or Paradox
would have taken much
longer, and it's doubtful that
the results would have
been as pleasing. In addi-
tion, with just a little
planning, you can create
code and command but-
tons that you can use over
and over again.

Today's world requires
some understanding of
data management. Armed
with that knowledge and a
tool like Access, you'll be
unbeatable. Aithough the
program lists for $495, it's
often available for
$100-5150. u
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By Charles D. Rakes

Something for
Just About
Everyone

CIRCUIT CIRCUS

his month I've worked

up a number of as-
sorted circuits to share with
you that, with any luck, are
bound tfo inspire you to
create your own electronic
project. The first of this
month’s circuits came
about when a friend asked
if there was any way that he
could generate about 30 fo
36 volts DC from a 12-volt
fransformer without spend-
ing a bundle on parts.

@ A > . o + 30-34V
D1
1N4003
17
Vch Sl
£ D2 1000
K 1N4003
| T 8
12v
2 DY
S

Fig. 1. The voltage doubler is built around a pair of diodes (DI
and D2) and a pair of capacitors (Cl and C2) that are fed from,
in this case, a 12-volt, I-amp step-down transformer (T1).

Since he didn't need a
reguiated source, | figured
that a full-wave voltage
doubler would fill the bill.

VOLTAGE DOUBLER

The voltage doubler (see
Fig. 1) is built around a pair
of diodes (D1 and D2) and
a pair of capacitors (C1
and C2) that are fed from
the aforementioned 12-volt
fransformer (T1, a 1-amp
unit). One leg of T1's sec-
ondary winding is

connected between the
anode/cathode junction of
D1 and D2. The other leg is
connected at the junction
of C1 and C2. When the
fransformer’s "A” lead goes
positive, D1 conducts,
charging C1 to about 16
volts; that’s about equal to
the peak AC voltage minus
the diode’s forward drop.
During the following half-
cycle, the polarity is re-
versed with the A" lead
going negative, charging
C2 through D2 to about 16
volts. Since the two capaci-
tors are in series, the
voltage across the two units
add, providing about 30-34

put voltage depends on
the AC input voltage and
the load connected to the
output of the power supply.

STEPPED-UP DUAL-
VOLTAGE SUPPLY

Our next circuit, see Fig. 2,
follows a similar course to
produce a simple dual (+)
15-volit unregulated power
supply. Diodes D1 and D2
are connected to the out-
put of the 24-volt, center-
tapped transformer 1o pro-
duce a positive output
across capacitor C1. Diodes
D3 and D4 are connected
to the fransformers output
in the reverse direction, pro-

volts at the output of the ducing a negative output
circuit. The actual DC out- across C2.
[ = +15-18V
D1
1N4003
D3 c1
17 1N4003 1000-10K
VAC 1
D4 D2 =
1N4003 1N400:
= T . 1h4003 c2
: 24VAC 1000-10K
CT.
*—0 -15-18V

Fig. 2. The stepped-up dual-voliage supply follows a similar
course to that in Fig. 1 to produce a * 15-volt unregulated

power supply.

PARTS LIST FOR THE
STEPPED-UP DUAL VOLTAGE SUPPLY

D-D4—IN4003 1-amp, 200-PIV, general-purpose., silicon

rectitier diode

Cl, C2—1000- to 10,000-pF, 35-WVDC, electrolytic capacitor
Tl—24-volt, center-tipped power transtormer

* Perfboard materials, enclosure, molded AC power plug with line ’

cord, wire. solder, hardware, cic.

PARTS LIST FOR THE
VOLTAGE DOUBLER

D, D2—IN4D03 L-amp, 200-PIV, general-purpose, silicon

rectifier diode

Cl, C2—1000- 0 E 35-WYVDRC, electrplytic capacitor
T1—12-volt, l-amp power transformer
Perfboard materials, molded AC power plug with line cord, wire,

solder, hardware, éic.

WWW-akherieaniadiahistary com

The supply’s unioaded
output voltages will be
somewhere between +15
and =18 volts DC. For light
loads, the two fitter capaci-
tors may be as small as
1000 pf but for heavy loads,
the capacitors should be as
large as possible.
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TELEPHONE-LINE
TESTER

If you have ever had
problems with your tele-
phone and ended up
paying an exorbitant price
for a service call, then look
at the simple phone-line
fester shown in Fig. 3.

The line tester consists of
a meter that is used to
measure the line voltage
with the telephone in the
on-hook or off-hook state.
Those two simple checks
can, in most cases, tell you
where your phone problem
lies. The tester—with its built-
in off-hook load resistor—is
wired to a modular tele-
phone connector, which
has become the phone
standard in just about all
locations.

The standard phone sys-
tem usually uses a four-wire
cable: in most cases, only
the green and red wires
(respectively, designated as
the positive and negative
sides of the line) are used.
Often you find that some-

one has wired the line
backwards (the red positive,
and the green to negative).
If the meter’s needle pegs
to the left (reverse), check
the wiring at the wall jack to
see if some misguided soul
has been tampering with
the phone line.

The line tester requires
only one simple calibration;
the meter must be cali-
brated for a full-scale
reading of 50 volts, For that,
you'll need a digital multi-
meter set to read 50 or
more DC volts. Connect the
DMM to the red and green
wires of the tester, and then
plug the tester into a phone
jack; the meter should read
about 48 volts. If the volt-
age is much lower than 48
volts, check 1o see that all
the extension phones on
the line are in the on-hook
condition. Once that is
done, adjust R2 for a meter
reading that's slightly less
than full scale.

Playing telephone detec-
tive is easy. If your phone

PL1
[ ]
GREEN |
RED | _
®

Fig. 3. The telephone-line tester consists of nothing more than a
meter (that's used to measure line voltage in the on- or off-hook
state), three resistors (one of which is variable), a pushbutton
switch, and a modular telephone connector. When the circuit is
connected to the telephone line, a meter reading of 5 to 10 volts
when S1 is pressed indicates that the line is okay.

PARTS LIST FOR THE
TELEPHONE-LINE TESTER

RESISTORS

(AN fixed resistors are Vi-wall. 5% units unless otherwise

indicated.)
B1—27. (KK-ohm

R2-—50,000-chm, potentiometer

R3—2T0-ohm, {-watt

ADDTIONAL PARTS AND MATERIALS
MI—0-to I-mA D'Arsonval meter movenient
Sl—Normally open pushbutton switch

PLI—Muodular telephone plug

Perfboard materials, enclosure, wire, solder, hardware, ete.

+12V — - -
F1 + c2
10A 1= R1 ‘
47K 1000
« R2 —
* 8K
I
U1
858
1 2 [3 |4 Qi
—] IRF531ND
c1 Lt [
47 ON 10K
— OOFF =

Fig. 4. The headlight flasher is nothing more than a 555
oscillator/timer that's configured as an astable multivibrator
(oscillator), whose output is used to drive the gate of an
IRF53IND hexFET, which, in turn, acts like an on/off switch,
turning the lamp on and off at the oscillating frequency (I Hz).

appears dead (no dial
tone), unplug the phone
and plug in the tester in its
place. If the meter reads
near full scale and drops to
about 5 10 10 volts when $1
is pressed, there is a good
chance that the phone line
is okay. The problem is most
likely in the phone itself. If
the meter reading is low or
you get no reading at all
and all phones on the line
are unplugged, the prob-
lem is probably located in
the central office or in the
phone line between your
location and the central
office (although it is also
possible that the problem is
with the wiring inside your
home).

Believe me, I've saved a
bundie in service charges
over the years by making
the same simple tests be-
fore contacting the phone

| company.

HEADLIGHT FLASHER
Our next circuit came
about when an outdoors
buddy of mine ask if | could
come up with an inexpen-
sive circuit to make the
add-on headlights for his
off-road four-wheeler flash.
That request was easily han-
dled by the simple 555
oscillator/timer-based cir-
cuit (U1) shown in Fig. 4.

WWW.-amenaaaniadiohistary. com

In a the headlight flasher,
U1 is configured as an asta-
ble multivibrator (oscillator)
with an operating frequen-
cy of about 1 Hz. The duty
cycle of the oscillator is set
by the values of R1, R2, and
CA. The oscillators output at
pin 3 drives the gate of an
IRFS31ND hexFET, which, in
turn, acts like an on/off
switch, turning the lamp on
and off at the oscillating
frequency (1 Hz).

Switch 51 is used to tun
the circuit on or off without
breaking the high-current
lamp circuit, allowing the
circuit to be controlled with
a low-current, low-cost
switch.

FIELD-STRENGTH
METER

Our next circuit, a field-
strength meter (see Fig. 5),
provides a cheap and fast
way to monitor an ama-
teur-radio or CB transmitter
for maximum output; it can
also be used to check out a
new antenna system.

The circuit is no more
than a simple untuned,
crystal radio receiver that
feeds a metering circuit. A
19-inch pull-up antenna is
connected between a 2-
mH choke and the anode
of a IN34A germanium di-
ode. Capacitor C1 removes
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PARTS LIST FOR THE
HEADLIGHT FLASHER

SEMICONDUCTORS

U1—555 oscillator/timer, integrated circuit

QI—IRF53IND hexFET
RESISTORS

(AIl fixed resistors are Ys-walt, 3% units.)

Rl—47,000-0hm
RF—82,000-0hm
B 3— 10 i0-cvhun

CAPACITORS

Cl—4.7-1F, 16-WYDC, electrolytic
C2—1000-pF, 35-WVDC, electrolytic

ADDITIONAL PARTS AND MATERIALS

Fl—I{-amp fuse
L1—12-volt headlamp
S1—SPST wggle switch

Perfhoard materials, enclosure, IC socket, fuse holder, wire,

solder, hardware, etc.

PARTS LIST FOR THE
SAMPLE AND HOLD CIRCUIT

Ul—LF351 FET-input op-amp, integrated circuit
C1—0.05-pF polystyrene capacitor

S1—SP3T switch
S2—DPDT toggle switch
MI—Digital voltmeter

Perfboard materials, enclosure, IC socket, 5-9-volt power source,

wire, solder, hardware, ‘etc.

ANT1
19 INCH
ROD ANT. M1

Fig. 5. This simple field-
strength meter provides a
cheap way to monitor an
amateur radio or CB
transmitter (or even an
antenna system) for
maximum output.

the RF from the DC signal
that feeds the 50-pA meter
(M1), while a potentiometer
sets the circuit’s sensitivity.
The circuit can be mounted
inside of a small aluminum
enclosure with the circuit
ground tied fo the case.

SAMPLE-AND-HOLD
CIRCUIT
Our next entry came

+5-9V
INPUT
3?32-a
r”’
]
SAMPLE :
]
]
04—0—'—1
HOLD s1
[}
RESET| |
L]
c1
.05

Fig. 6. In this sample-and-
hold circuit, a FET input op-
amp (Ul}) is configured as a
voltage follower.

about when we needed to
make a remote reading of
an instantaneous voltage
and hold that reading for a
short period of time. After
some experimenting, we
came up with the sample-
and-hold circuit shown in
Fig. 6.

(Continued on page 90)
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_AN IMPORTANT PART
OF YOUR PHOTOCOPIER
ISN'T PART OF
YOUR PHOTOCOPIER

Having a machine may not permit you to photocopy
books, journals, newsletters and magazines.
The Copyright Clearance Center CAN.
Contact us to find out
how you too can COPY RIGHT!™

COPYRIGHT CLEARANCE CENTER

27 Congress Street, Salem, MA 01970 O Tel. (508) 744-3350 [0 Fax (508) 741-2318

© 1993 Copyright Clearance Center

1 2388388808068 8684
COMING NEXT MONTH

in the December 1993 Issue of

Popular Electronics

Hold that shopping list until you see the
Popular Electronics Holiday Buyer’s Guide.
Plus, build an IR headphone set and link up to
your audio system. Also, add a high-quality
audio-line interface to your telephone so you
can record and playback your conversations.

On Sale
OCTOBER 19, 1993

Watch for it!

Pick up Popular Electronics at your
favorite Newsstand, Bookstore,

Convenience Store or Supermarket

1 8 8 0088800806086 6 8¢
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By John J. Yacono

Derby Stuff

THINK TANK

We are still in the midst
of our pinewood-der-
by exploration, and there is
a little more to go. So this
month, like last, we'll skip
our usual tutorial and pres-
ent only some reader’s
circuits, as those circuits will
take up a lot of space by
themselves. The contributors
will be rewarded with a
“Think Tank 11" book and, as
a bonus for taking part in
the derby round-up, an
MCL1010 chip. For now, let’s
take the day . . ..

TO ENABLE INPUT OF
ALL LATCHES OF THE

TO PIN SAME PLACE VALVE AND
15U1 THE APPROPRIATE 4017 OUTPUT
TO OUTPUT OF
+9V © DARK DETECTOR
q FOR THIS LANE
J1o]9 2 |1
i Uz-a u2-b TO S INPUTS
1/4 7400 1/4 7400 OF OTHER
LATCHES IN
8 3 THE SAME LANE
13 12 5 {4
7
1 uz2-c U2-d|1/4 7400
174 7400
1 6
Q Q
RS LED1
4700 @
s

Fig. 1. This is one of 36 laich circuits ready to light its LED
when triggered by a detector circuit (not shown here).

LATCHES GALORE

With regard to Stephen
Guye’s problem of which
pinewood derby car
finishes first, second, third,
fourth, fifth, and sixth, here’s
my solution: An array of (six
rows of six) subcircuits
made from super-bright LED
indicators that are each
connected to a 7400 quad
fwo-input nano gate that is
configured as an RS (set/
reset) latch (see Fig. 1). Each
subcircuit is connected o

the five others in its lane,
and the five others in the
other lanes that hold the
same place value (as you
can see by the terminal
circles).

Arranged to form a ma-
trix like the one in Fig. 2,
each column of subcircuits
forms the display for a lane,
and each row represents a
finishing place. Each row of
RS latches (representing a
place value) is enabled by
a 4017 CMOS decade
counter (see Fig. 3).

As a car passes over the
finish line, it interrupts the
light to a phototransistor
embedded in the center of
its lane at the finish line. The
phototransistors are used to
form six dark-detector cir-
cuits, one for each lane as
shown in Fig. 4. The light
interruption causes the cir-
cuit to produce a positive-
going puise that causes pin
6 on whichever RS latch is
enabled by the 4017 to go
high, turning that subcircuits
particular LED on.

At the same instant that a
particular car has been
registered at a place (lets
say that the sixth car passes
the finish line first, the sixth
LED lights in the first row to
indicate a first place win-
ner), a pulse is also
received at pin 14, of U1
(4017), causing the first row
(first place) to be disabled,
and the next row of latches
(second piace), to be en-
abled and ready for the
next car to trigger one of
the sensors in the remaining
lanes and, in turn, register
the second place winner,
and so on. The detection is
so accurate that there can-
not be any ties. An SPDT
reset switch is connected to
pin 15 of U1 (4017) and pin

WWW akmerieaniadiahistary com

10 of U2 through U37 to
reset the decade counter
and the RS latches so you're
ready for a new racel

FS. 1 didn't seem to have
any problem using a 9-volt
power source for both the
CMOS IC and the TTL IC’s.
The circuit worked fine with-
out providing a special 5-
volt source for the TTLS.

—Denny Gregg, Oroville,
CA

It might not work without
the exfra voltage! If the
7400 ICs aren't the special
7400-56 variety (which can
handle up to 15-volts), they
are likely to burn out. Fur-
ther, a straight TTL chip is
not designed to source the
current needed to light an
LED. Thats why the extra
voltage has worked to your
aavantage thus far; its forc-
ing excessive current
through the 7400% outpufs.

I would recommend re-
placing the 7400 IC's with
CMQOS equivalents. Other-
wise, drop the voltage to 5
volts, re-calculate the cur-
rent-limiting resistor values,
and disconnect the anodes
of the LEDS from pins é and
12 of the latches, and con-
nect them directly to the 5-
volt source instead.

HYBRID DERBY

Since some sections of
this circuit are reproduced
six fimes, the explanation
will be confined to the cir-
cuitry used by track one.
Each track uses a 74373
fransparent latch with six
LED's at its outputs to indi-
cate which “place” its car
held when it crossed the
finish line (see Fig. 5). The
first six inputs of all the
latches are tied to the six
least-significant outputs of a
CMOS 4017 decade coun-
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Introducing a New Era
In Technical Training.

World College, an affiliate

of the Cleveland Institute of
Electronics, was created to
provide a four year, indepen-
dent study, technical degree
program to individuals seeking
a higher education. The
Bachelor of Electronics Engi-
neering Technology Degree,
offered by World College, pre-
pares students for high-paying
careers in electronics, telecom-
munications, electrical power,
computer and control systems.
World College’s curriculum

is taught in an effective, time-
proven, independent study
environment. With World
College’s flexible study sched-
ule, students have the opportu-
nity to work or spend time with
their family without having to
worry about rigid scheduling
residential colleges offer.

A Quality Education
with a Hexible
Schedule.

In a world heavily dependent
on electronic equipment,
people who understand elec-
tronics will have no problem
putting their knowledge to
work... in high-paying careers.
The staff and facuity of World
College have invested over ten
years developing, what we be-
lieve to be, the finest indepen-
dent-study, baccalaureate
degree program available.
World College’s mission is

to instill in each student the
knowledge, education, and
training that employers are
seeking for the many technical
positions available today. It's

a program created to provide
the best education and

training possible with "™ =,

(]

" o
a flexible schedule -~ MM .
3 3]
tp match your busy 3 [l | £
lifestyle. K 3

Hopp gt o
World College is currently seeking
approval to confer the Bachelor

Degree from the Virginia Council of
Higher Education.

Earn A
Bachelor of
Electronic

Engineering
Technology

Degree
fr

<<<<€3

WORLD

COLLEGE

Bringing Technology Home!

Lake Shores Plaza
5193 Shore Drive, Suite 113
Virginia Beach, VA 23455-2500

Send For Your Free
Course Catalog.

Take the first step towards a new start
in life. Send for World College’s Free
Independent Course Catalog today and
discover how easy and affordabie it is
to get started on your Bachelor Degree.

World College is affiliated with

[l

Complete the Entire
Degree Program Under

One Roof. Yours!

Only World College offers an
independent study, four year
technical degree which can
be completed through one
school. All lab equipment”,
parts, and software are
included in your tuition and
the program’s 300-plus
laboratory experiments can be
completed in your own home.

You Pay Only For Time
Actually Used.

World College not only
provides a means to earn

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

* Student must have access to a personal
computer system.

|

' D YES! Please send me

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

pd
o
3
@

Address: _

)
=
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>
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Age:

Return to: WAHOZ

World College
| L.ake Shores Plaza
5193 Shore Drive, Suite 113
[ virginia Beach, VA 23455-2500
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LANE 1 LANE 2 LANES 3-6 (NOT SHOWN)
/—A—\ /_/\ \ N \
I I I !
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DARK DARK
DETECTOR DETECTOR 2017
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PLACE LATCH LATCH

LATCHES | : | :
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3rd_51h el
PLACE |9—-- PR— oo
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*~— - - Pl --—Q4
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Fig. 2. Arranged to form a matrix, each latch is connected to other latches in the same lane
and to the larches that hold the sume place in the other lanes. For simplicity, on the first- and
second-place latches for the first two lanes are shown.
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INPUT OF 4017

Fig. 4. There is one dark
detector/clock-pulse
generator (like the one
shown here} for each lane of
the derby. Each detector!
generator circuit sends a
pulse to the latches in its
lane and clocks the 4017 .

enable (LE) input pin of the
appropriate data latch,

*S: v ter (see Fig. 6), which is set | causing its outputs fo freeze
s W up to advance one count | and hold the data from the
— c1 i each time the finish line is 4017 appearing at its in-
4 0 PIN crossed by a car. puts. A voltage divider,
10 OF ALL RESQET Each frack has an IR LED/ | consisting of R8 and R9, is
7400 IC'S detector pair (see Fig. 7) used to scale down the
D1 (=D that friggers an SCR when | voltage at the SCR anode
y : . \
was Tl o1 | its light path is inferrupted | 1o a level that s suitable for
oA 134 by a car. When any SCRis | the 74373 (which is a TTL
DETECTOR & it 431‘7 12 ) fired, its anode is pulled low | device). In addition to
OUTPUTS 8 (to about 0.75 volts). That latching the 74373, when
WIDIODES PR low is fed fo the latch- any SCR is fired, the 4017 is
AN +5V
TO ENABLES Ro s o
S B o T lm
c2 OTHER OF 2 LED1 N7
TO ENABLES 4.7 LATCHES Do Qo @ 1st
OF 2"d PLACE O s g3
LATCHES c3 - 1| 5_LED2 N ond
TO ENABLES 4.7 </
P
OF 3 PLACE © — 6 LED3 N
LATCHES - D2 Q2 &) 3rd
47 A
TO ENABLES
OF 4!h PLACE 0— 1 03 3l 9__LED4 {_,"\/' 4th
LATCHES - & g
TO ENABLES 4.7 12 LEDS N7
OF sth PLACE o S o D4 04 @Y 5th
LATCHES e P
15 LED6 /N7
TO ENABLES 47 D5 - a5 >t 6th
oF 6t PLACE O 2 T R8/RY LE < R8
LATCHES = FOR o—__]n 10,17,18 2 100
Fig. 3. The 4017 receives clock pulses from all of the dark B\‘I:ISE

detectors in order to enable the appropriate set of running-place
latches. An SPDT switch (81} is used to reset the circuit to

prepare for the next race.

MANAAANL Ao oo pa dialiod o .

oy

Fig. 5. The display circuit is designed to show the finishing
position of the lane’s car with discrete LED's.
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TO POINT
B FOR
ALL LANES  +5V

R7 |CL
TR ron
= DISPLAY
b LATCHES
TO POINT
A FOR ALL
LANES

Fig. 6. The decade counter!
divider is responsible for
counting the cars as they
Sfinish, thus providing the
place of each car 10 its
latched display (look back at
Fig. 5).

clocking the 4017. All incre-
ment circuits are isolated
from each other by a diode
to prevent damping of the
pulses.

For proper operation, the
appropriate latch must by
set before the 4017 ad-
vances. That is not a
problem as the TTL device is
inherently faster and the
pulse fo the 4017 is delayed
by the increment circuit.

When the reset button is
pressed and released all six
SCR’s are left nonconduct-
ing due to the interruption
of their holding current. The
large-value base resistor on
the increment circuit will
not pass enough current to
hold the SCR on. The reset
button also resets the 4017
via C2 and R7. Since all of
the SCR anodes are now
high, all of the latches are
fransparent, causing them

+5V c1 D1
A 1N4148 A
—|(—+——P+—o(TOPIN 14
a1 % OF U2)
2N3906 <R3 ¢ RI
0K F 100K
:: R2 —
R6 < 15K
B 1K
(TO S1/62) O—AAMA M-
D SCR1 Re
./ ECG5400
q
< (o]
$ Q2 R8/R9
403-301 (TO ENABLE
Sope OF DISPLAY
G[ SEP8703-1 RY ¢ LATCH FOR
AN aK$ THIS LANE)

=

Fig. 7. This circuit detects a passing car. clocks the 4017 {back
in Fig. 6), and activates the laich for its lane.

clocked, causing it to ad-
vance by one count.
Transistor @1 has its base
tied to the anode of its
respective SCR and, so, it is
turned on when the SCR is
fired. When @1 switches on,
a rising pulse is generated
at the junction of C1 and
R1, which lasts as long as it
takes C1 to charge. That
pulse forward biases D1,

to pass data from their in-
puts fo their outputs.

When the circuit is reset
and in the standby mode
at the beginning of a race,
all latches wilt have a logic
high on their g, (first place)
outputs and so the corre-
sponding LED will be lit. As
the first car breaks the light
path, the latch for its frack
will hold the high on its Q,

output. The 4017 will ad-
vance one count, as will all
latches except for the one
that is latched.

As the second car crosses
the line, its latch will hold @1
high and all other latches
will advance one place.
After all six cars have
crossed the finish line, the
LED display will graphically
show the relative position of
each car as the finish line
was crossed.

—Jay Stevens, Columbus,
OH

Nice blend of CMOS and
TTL logic. Note that Jay kept
the supply at 5 volfs to
accommodate the TIL ICS
in the circuit.

Well, we've run out of
space for this month. Until
next month, be sure to send
your creations (in letter form
anyway) here to Think Tank,
Popular Electronics, 500-8
Bi-County Blvd., Farm-
ingdale, NY 11735. |

One match can burn
3,000,000 trees.
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By Don Jensen aps, these days, seem

fo go out of date as
quickly as they are pub-
lished. Countries come,
countries go! For example,
consider Czechoslovakia,
which disappeared early
this year. In place of that
central European country
we'd all come to know from
our grade-school geogra-
phy class, we now have
separate Czech and Slovak
Republics.

Getting Two
For One

RADIO PRAHA

Popular Electronics, November 1993
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This is one of the many QSL verification cards issued by Radio
Prague (Praha) during the days when it was the shortwave voice
of a united Czechoslovakia.

Czechoslovakia, created
in 1918 after World War |,
was pieced together from
parts of the old Austro-Hun-
garian Empire. But things
went bad when, decades
later, the Nazis invaded
Czechoslovakia. And, fol-
lowing World War I, it was a

Soviet-dominated commu-
nist regime that ruled the
country.

Democracy returned with
the collapse of communism
and, then, the two ethnic
groups opted to go their
own separate ways. That
split, happily, was peaceful,
with the western portion of
old Czechoslovakia, Mor-
avia and Bohemiaq,
comprising the Czech Re-
public, and the eastemn
part making up the Slovak
Republic.

Radio broadcasting in
what was Czechoslovakia
dates back 70 years, to
1923. In more recent years,
most SWL's recognized
Radio Prague as one of the
more progressive shortwave
voices from the eastern
bloc. After Czechoslovakia
split apart in January, those
shortwave broadcasts were
announced, at least for sev-
eral months, as Czech and
Slovak Radio. Then the two
radio operations, in fact,
separated, too.

As this is written, Radio
Slovakia International, with
studios in Bratislava and
transmitters at Velke
Kostolany/Rimavska Sobotq,
broadcasts in English at
0100 UTC on 5,930, 7,310,
and 9,810 kHz. Radio
Prague, fransmitting from
Litomysl in the Czech Re-
public, operates simul-
taneously at 0100 UTC, with
English to North America,
on its longtime 7,345 kHz
frequency, and on 11,990
kHz.

Both stations verify recep-
tion reports. The addresses
are: Radio Slovakia Interna-
tional, Slovensky Rozhlas,
Director of Elektro-Technical
Services, Podatelna, 81290

Bratislava, Mytna 1, Slovak

WWW akherieaniadimhictary com

DX LISTENING

Republic; and Radio
Prague, External Programs
Department, Vinohradska
12, 12099 Prague 2, Czech
Repubilic.

SOLAR WINDS

The crew of the Discovery,
during the space shuttle’s
April flight, released a mini-
spacecraft designed to
study solar winds. The Asso-
ciated Press reported that
astronaut Dr. Eilen Ochoa
used the shuttle’s robotic
arm o lift the $6 million
satellite, which was the size
of an air conditioner, from
the Discoverys cargo bay
for a two-day deployment.

Among its several experi-
ments, the little satellite,
called Spartan, was de-
signed to investigate how
the so-called solar wind, a
stream of electrons, heavy
protons, and heavy ions, is
generated by the sun’s
blazing halo, called the
corona. The solar wind,
which blasts by our planet
at about a million miles an
hour, disrupts communica-
tions and electrical systems
on Earth,

During future shuttle
flights, you might wish to
fune in on communications
between NASAs Mission
Control Center in Houston
and the spacecraft. Two fre-
quencies to try for the lower
side-band voice traffic are
7185 and 20,192 kHz, re-
ports David Ross in his
“Monitoring Services” col-
umn in DX Ontario, the
monthly bulletin of the On-
tario DX Association.

IT'S THAT TIME AGAIN
For those of you who, like
one Long Island reader
who asks to remain uniden-
fified, stili may have a bit of
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trouble converting your lo-
cal time to UTC (Universal
Coordinated Time)—the
shortwave world's recog-
nized standard reference—
Reader Billy R. Pogue, Lake
Havasu City, AZ, offers this
tip. “The hassle of keeping
track of time zones can be
easily and cheaply solved
by setting a cheap digital
watch (you can get them
for as little as a dollar) to
UTC and stick it to the front
panel of your receiver with
a little rubber cement.”

Good idea! UTC, of
course, is equal to Eastern
Standard Time plus 5 hours,
CDT+6,MDT+7 or PDT+8.
(With the coming change
of seasons and the end of
daylight savings time, the
conversion factors will be:
EST+5, CST+6, MST+7 or
PST + 8 hours).

And remember, since
those cheapie watches tell
time using the AM-PM 12-
hour system, you'll also have
to mentally add 12 to the
UTC-PM times. For example,
1PM is 1300, 4 PM is 1600, 9
PM is 2100, and so on.

PEN PAL

The next letter is from a
reader named Bernard,
who writes from Columbus,
GA with a different sort of
time problem. “I'm tem-
porarily confined to a
dismal Georgia state prison.
Here the highly paranoid
authorities carefully control
the type of radios we may
have, and recently denied
me the use of a cheap,
made-in-China DAK
MR-101-S shortwave, AM,
and FM-stereo receiver.

It was a digitally tuned,

*Credits: Chuck Rippel, VA;
Marie Lamb, NY; Ed Newbury,
NE; Mike Wolfson, OH; John
Lyon, MI; Mike Westdal, CA;
Giovanni Serra, Italy; Don
Moore, |A; Ontario DX Associa-
tion, P.O. Box 161 Station A, J
Willowdale, Ont., M2N 5S8,
Canada; North American SW
Association, 45 Wildflower
Road, Levittown, PA 19057

autoscan, 5-pushbutton ra-
dio. But | was banned from
using it because it had a
clock, an alarm, and a
sleep timer. I've searched
high and low and can't find
any small sized, digitally-
funed receiver that covers
AM, FM, and at least the
49-, 31-, and 25-meter
shortwave bands, but with-
out the clock features.

“I'm 62 years old and
have five more years of
prison ahead of me. A re-
ceiver with the old
fashioned analog dial is Just
too fough on my old eyes!”

I'll tell you, frankly, Bernie,
I've never before had a
question quite like this one!
And while | sympathize with
your problem, unfortunately,
| don't have an easy solu-
tion. But, | can say this: For
equipment questions, | gen-
erally look for answers in the
annual “Passport To World-
Band Radio” (Box 300,
Penn’s Park, PA 18943). But |
cannot find listed any
modestly priced digital-
readout SW receiver without
clock, alarm, or sleep timer.

You see, adding a clock-
alarm to the design of a
portable costs only pennies
more, so receiver manufac-
turers invariably include it as
a cheap extra on all of their
digital-readout models. But
here’s a suggestion: Some
mail-order SW receiver
dealers will, upon request
and for a reasonable price,
make custom modifications
to the off-the-shelf receivers
they sell. Perhaps prison au-
thorities might make an
exception for a digitally-
tuned radio whose clock
features had been profes-
sionally deactivated or
removed from the circuitry.

MORE MAIL

Edward Fabbri, New York
City. checks in with a quick
question about where to
send his reception reports.
"What are the addresses of
Rodio Ukraine International

and Radio Nacional in
Brasilia, Brazil?”

Here they are, Edward:
Radio Ukraine International,
ul. Kreshchatik 26, 252001
Kiev, Ukraine. Radio Na-
cional da Amazonia,
Radiobras, Caixa Postal
08840, 70323 Brasilia, Brazil.

Have you a question, a
comment or observation
about SIWing? Would you
like to see your photo,
showing you and your lis-
tening setup, in this
column? Want to let others
know what you've been
hearing on shortwave, or
some SW programming you
especially enjoy? Then
drop me a line. Send your
letters and photographs to
DX Listening, Popular Elec-
tronics, 500-B Bi-County
Bivd., Farmingdale, NY
11735,

DOWN THE DIAL

Let’s focus this month on
the African continent and
off-shore islands. Here are
some of the stations being
heard lately.

ASCENSION ISLAND—
15,400 and 17,880 kHz. The
British Broadcasting Corpo-
ration’s relay station on this
south Atlantic island is
noted at 1700 UTC with a
program called “Focus on
Africa.”

CONGO—2,610 kHz.
Radio Tv Congolaise
broadcasts here at around
0600 UTC. It has been
heard on this frequency
with news in French and in
one of the African lan-
guages.

CHAD—4,904 kHz. Radio
Nationale Tchadienne is
another West African voice
noted here in the 60-meter
band, with French pro-
gramming and local high-
life rhythms at around 0430
UTC.

GABON—9,580 kHz. Africo
No. 1is one of the most
popular of the popular sta-
tions of West Africa. Look for
this one with a French-lan-

WAL amercaanadiohigstary. com

guage disc-jockey
program, including call-in
musical requests at around
1900 UTC.

INDIA—7.412 kHz. All India
Radio has some interesting
listening, especially in the
musical department. You
can find this one from
around 2100 UTC onward
with Indian music and En-
glish-language features. Or
look for it on the parallel
frequency of 11,620 kHz.

MADAGASCAR—9,605
kHz. The Radio Nederland
relay station located here
can be tuned at 1800 UTC,
with English-language pro-
gramming.

MUARITANIA—4,845 kHz.
Radio Mauritanie is another
of the numerous West Af-
rican SW'ers. It has been
heard at around 2255 UTC,
with Arabic-language pro-
gramming and
identification.

SIERRA LEONE—3,316 kHz.
The Sierra Leone Broadcast-
ing Service operates on this
90-meter band channel.
Look for nglish announce-
ments at close down at
2230 UTC.

SOUTH AFRICA—7,270
kHz. Channel Africa, South
Africa’s foreign shortwave
senvice, has been heard
here in English at 0400 UTC.
Another frequency to check
is 15,430 kHz. Since the re-
structuring of the RSA
operation, this station’s pro-
gramming has focused on
the African continent.

SOUTH AFRICA—11,745
kHz. Channel Africa, the
South African shortwave
service to the rest of the
continent, is noted at 0500
UTC in English, with identifi-
cation, news, a mailbag
program, and African mu-
sic.

TUNISIA—7,475 kHz.
Radio TV Tunisienne, one of
the voices of northern Af-
rica on shortwave, is heard
on this frequency in Arabic,
with news, Islamic program-
ming, and music. A
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By Joseph J. Carr, K4IPV

Ham-Radio
Potpourri

HAM RADIO

very few months or so, |

try to tie up a few loose
ends or answer some of my
mail, making for a “pot-
pourri” column. Well it's that
time again, so this month,
we will take a look at a
couple topics, including
hum in direct conversion
receivers and I'll provide a
printed-circuit board pat-
tern for the popular MAR1
MMIC chip, which can be
used for receiver, monitor,
and scanner preamplifiers
suitable for the VLF through
UHF region.

Fig. 1. One cure for AC
power line hum and ripple
(caused by leakage current)
is to use a well regulated and
Sfiltered 9- 10 18-volt DC
power supply with a
balancing choke (T in this
tlustration) between the
power supply and the DCR.

DIRECT CONVERSION
RECEIVERS

The first topic this month
involves direct conversion
receivers (DCR’s). These sim-
ple receivers are popular
with amateur builders be-
cause they are very easy to
build and, if done correctly,
the DCR will perform rather
well. Amateur radio oper-
ators who do "QRP” (very
low power) operating often
use the DCR as the basis for
a QRP transceiver.

The DCR uses a local
oscillator on a frequency

near the desired radio fre-
quency (RF). If CW is being
received, the offset is the
frequency of the tone you
prefer. For example, if you
are receiving 3,600 kHz,
and prefer an 800-Hz CW
beatnote, then you would
set the local oscillator to
either 3,600.8 or 3,599.2 kHz.
For SSB, set the local os-
cillator to a frequency that
is +2.7 kHz from the desired
RE Most DCR's are probably
battery operated. They
draw modest current, so
batteries won't be depleted
as rapidly as they would
with more complex re-
ceivers.

When the DCR is oper-
ated from AC power lines, a
hum problem often pops
up. Figure 1 shows a cure
for that problem (which is
derived from The ARRL
Handbook for Radio Ama-
feurs—a book that ought to
be in every ham's personal
library). In that arrange-
ment, the DC power supply
converts the 117-volt AC line
voltage into 9 to 18 volts of
filtered DC to operate the
DCR. In many cases, the
use of such power supplies
cause a massive amount of
hum due to leakage cur-
rents and ripple.

The ripple problem can
be taken care of by using a
well filtered and regulated
(voltage regulation reduces
ripple much more than fil-
tering alone) DC power
supply. The leakage-current
problem can be taken care
of by connecting a balanc-
ing choke (T1 is our
illustration) between the
power supply and the DCR.
In Fig. 1, the balancing
transformer is wound on @
powdered-iron toroid core.
For small receivers, drawing

WWW. amercaanadiohigatary com

less than 100 mA, use a
T-50-6 choke wound with 12
bifilar turns of #24 enam-
eled wire. A “bifilar” turn is
one in which both wires are
kept close together. One
way to accomplish that
type of winding is to twist
the wires together (5 to 10
twists per inch), and then
wind them onto the toroidal
core.

Winding 12 bifilar turns
onto a half-inch (T-50-xx)
core crowds things a bit, so
if you are uncomfortable
doing it, then try a T-68-6 or
T-80-6 core. The latter cores
can also be used for higher
powered DCR's when #22
or #24 wire is needed to
accommaodate larger cur-
rent drains. All of those
cores can be purchased
from Ocean State Elec-
tronics (PO. Box 1458, 6
Industrial Drive, Westerly, RI,
02891; Tel. 401-596-3080;
fax 401-596-3590 or
800-866-6626, for orders
only). And if you're inter-
ested in amateur-radio and
electronic construction, ask
for the Ocean State cata-
log. Ocean State carries
lots of parts—e.g., toroid
cores and variable capaci-
tors—that are hard to
obtain elsewhere. They also
offer a couple kits of ferrite
and powdered-iron toroid
cores for people who do a
lot of RF experimenting.

MAR-1 RECEIVER/
SCANNER
PREAMPLIFIER

Building a wideband pre-
amplifier that works for
wide variety of receivers
has always been a real
torturous chore—at least
that was the case until re-
cently. In this column, and in
other Popular Electronics

I
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Fig. 2. The law-cost Mini-Circuits MAR-x series of chips offer the
RF builder a real advantage, with their iaherent 50-ohm input
and output impedances (needed for RF svstems). Shown here is
an MAR-I-bused receiver/scanner preamplifier

articles, | covered the Mini-
Circuits MAR-x series of
wideband chips. Those low-
cost devices offer the RF
builder a real advantage,
with their inherent 50-ohm
input and output imped-
ances (needed for RF
systems).

We previously covered
the preamplifier circuit
shown in Fig. 2 (see "Re-
ceiver Preamplifiers That
You Can Build,” June 1993,
and Ham Radio, October
1993), but this month we'll
provide a slightly different
printed-circuit pattern than
the one shown last time,
and go into more details
regarding the circuit and its
construction, and use.

The circuit in Fig. 2, built
around the MAR-1 device (a
member of the MAR-x fam-
ily), offers >13 dB gain from
near-DC 10 1000 MHz, so it
will work throughout the HF-
shortwave, VHE and UHF
bands. Using the MAR-1 is

| 13/16 INCHES |

Fig. 3. Here is a printed-
circuit template for the Fig.
2 circuit.

in two ways: its lead is bev-
eled (the other leads are
simplicity itself, for there are | rounded on the ends) and
only four terminals: input there is a brown dot at pin
(pin 1), output (pin 3) and 1
two grounds (pins 2 and 4).
Figure 2 also shows a com-
bination pinout/package
outline (which resembles a
small-signai UHF/microwave
fransistor) for the MAR-1.
Note that pin 1 is identified

The V+ DC power is ap-
plied to the output terminal
(oin 2} through a current
limiting resistor (R1) and an
optional RF choke (L1). The
value of R1 is set by Ohms

plied voltage (V+) to a
value between 5 and 7
volts (higher voltages will
harm the device). The value
of R1is given by:

R1 =V+ — Vv/0.015

That equation assumes a
current (1) of 15 mA (0.015
A), which is proper for the
MAR-1 (other MAR-x devices
may use different optimum
currents). If V+ is + @ volts
DC, and the voltage ap-
plied to U1is + 6 volts DC,
then R1 would have to be
200 ohms.

The input and output ca-
pacitors, C1 and C2, should
be 1000-pF (0.001-wF) units
for frequencies under 50

[0}

i PiN1

INPUT

tween the ends of the
printed-circuit traces is set
to accommodate chip ca-
pacitors. Chip capacitors
would be soldered directly
to the foil side of the board.
On one side of each ca-
pacitor site, there are two
holes to accommodate,
ceramic-disc or other high-
frequency capacitors.

The MAR-1 device can be
mounted in either of two
ways. First, you can mount
the MAR-1 directly to the foil
side of the board; note
placement of pin 1. That
approach (which is the one
shown in the parts-place-
ment diagram) is recom-
mended for upper-UHF

o—Hr-—-

S1

J2
OUTPUT

Fig. 4. This is a parts-placement diagram for the Fig. 3 printed-
circuit template. (See text for assembly options).

MHz (some say under 100
MHz) and 100 pF for fre-
guencies above that. When
VHF/UHF operation is desir-
ed, C1 and C2 should be
chip capacitors, otherwise,
ceramic-disc capacitors
are satisfactory. Capacitor
C3, which is used for
power-supply decoupling,
should be a ceramic-disc
unit; 0.01 pF for HF and low
VHE and 0.001 wF for fre-
qguencies above 50 MHz.

MAKING YOUR OWN
Figure 3 shows a printed-
circuit template for the Fig.
2 circuit, while Fig. 4 is the
parts-placement diagram
for the template in Fig. 3.
The sites for C1 and C2 are
designed to accommodate
several different capacitor

law; and by setting the ap-

types. The spacing be-
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scanner operation, or in the
VHF ham bands above 220
MHz. Second, you can
bend the leads 90 degrees,
and insert them through the
holes provided from the
component (non-foil) side
of the board. The second
method of mounting the
device works well into the
VHF/URF region.

For a limited time, | can
offer the printed-circuit
board for $7.00 postpaid,
and the MAR-1, plus two
each of either 100 pF or
1000 pF (you select) chip
capacitors for $6.00. If you
want both offers, then the
entire set (printed-circuit
board, MAR-1, and two ca-
pacitors of your choice) is
$10.00. Order from me at
PO. Box 1099, Falls Church,
VA 22041.

m|

soluosoa|3 reindod ‘€661 18GUIBAON

-]
-


www.americanradiohistory.com

Popular Electronics, November 1993

[--3
N

By Marc Saxon

Let’s Look at
Trunked
Systems

PrEWATE FIRE ERaEh

FoOLioE

SEARCOH

SCANNER
SCENE

niden Bearcat’s

BC-305A mobile/base
scanner certainly looks dif-
ferent than anything the
company has produced in
the past. The unit has 50
programmable memory
channels, offering
coverage of 29--50-,
137-174-, and 406-512-MHz
public-service bands, plus
the 108-137-MHz aero-
nautics band. That might
not sound like much in the

Lo BAND PR

The easy-to-use Uniden Bearcat BC-350A is factory programmed
with hundreds of police, fire, EMS. aeronautic, maritime, and

NOAA-weather stations.

way of capabilities, but
don't fret—there’s more. The
BC-305A has Service Search
that is preprogrammed with
739 police frequencies. 197
fire and EMS frequencies,
1160 aeronautics fre-
quenicies, all NOAA
weather channels, plus 20
additional frequencies of
the users choice. The unit's
Turbo Scan feature flips
through its channels at
nearly 100 channels per
second. There are 11 sepa-
rate scan/search bands.

As you can see, the

BC-305A is a completely
new design, not merely a
reworking of an old model.
Uniden Bearcat dealers
carry this easy-to-use unit,
and we think that it's a fine
addition to the line.

TRUNKED

We often receive letters
asking if we could spare a
few lines in this column to
provide a general explana-
tion of what “trunked”
systems are. as that term
often turns up in descrip-
tions of newly modernized
communications facilities.

For starters, it has nothing
to do with either elephants
or luggage. Trunked systems
presently operate only in
the 800-MHz band, and
various equipment man-
ufacturers deal with them
slightly differently. Yet, every
system authorized for a
trunked system has the
same type of basic opera-
tional mode, requiring the
use of a sequence of sev-
eral frequencies spaced at
1-MHz intervals.

Here'’s a typical (but hy-
pothetical) example. A city
has six police frequencies,
three fire frequencies, and
six other frequencies used
for city hall, sanitation, pub-
lic works, parks, animal
control, and municipal tran-
sit. Although 15 frequencies
are licensed, a survey
shows that 75% of the time
no more than eight fre-
quencies are in use at the
exact same moment. That
represents a lot of wasted
frequency spectrum.

Suppose that a trunk sys-
tem is designed for this city

WWW akherieaniadimhictarv-com

that operates on eight UHF
frequencies and combines
all of the agencies to give
them access to each of
those frequencies. All agen-
cies operate through the
same tfransmitting facilities.
Dispatchers for the individu-
al agencies don't select a
frequency; a computer se-
lects any available
channel. Communications
are received only by each
particular agency’s mobile
units. Their vehicles scan all
eight channels for the tone-
coded signals that activate
their radios. An exchange of
communications might
conceivably take place on
a series of different chan-
nels.

This is a simplified, cap-
sule explanation of frunking
to provide a general idea
of what it is. Each trunked
system is set up with the
number of frequencies
geared to meet its own
particular needs. Although
trunked systems save spec-
frum usage, they give fits to
scanner owners. To the
scanner listener, it's often as
if all of the communications
from a cities various agen-
cies were put into a
blender, and then fed out in
equal parts over several
frequencies.

SPACED OUT

Jerry, the Sultan of Santee
as he is known to one and
all, sent information on Rus-
sian cosmonaut
frequencies. He likes
143.625 MHz, which is popu-
larly used for manned
space activities. The
142.40-143.625-MHz band
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The 2.5-watt, 800-MHz LTR
8565 from E.F. Johnson
Company is an example of a
trunked handheld.

has turned up on several
frequencies used in the Rus-
sian space program. The
main problem is that every-
thing they say is in a
language that most of us
don't understand. Yet you
still get a lift from pulling in
a signal on your scanner
that comes directly from a
Russian cosmonaut in a
spaceship.

The chatter from Ameri-
can satellites doesn't sound
any more coherent to the
casual monitor because
they send only data. Listen
between 136 and 144 MHz.
Jerry specifically menticns
137.10, 137.11, 139.056,
140,056, and 141.056 MHz.

MAIL CALL

Cory Woodrow, of Ed-
monton, Alberta, Canada,
wrote to say that he does
all of his scanning from a
basement. He wants to
know if being below
ground reduces scanner
performance, and if getting
a new scanner would im-
prove reception.

Cory, in the event that
you are frying to hear sta-
tions either in Australia or
the lost continent of Atlantis
via the most direct route
possible, you might have hit
upon a novel approach.
For any other purpose, the

below-ground idea doesn't
hold much promise. You
probably don't need a new
receiver. If you can just get
a scanner antenna even 10
feet above ground, you'll
be pleased with the im-
provement in your
reception. The higher you
can mount it, the better.

Eddie wrote to us from
Florida to advise that the
Ringling Brothers Barnum
and Bailey Circus uses sev-
eral frequencies, most
notably 151.625, 163.02, and
151.995 MHz. He tells us he's
not lion!

Darlene Seligson, from
Los Angeles, California,
passes along some fre-
quencies of interest.
Monitor Del Mar Racetrack
on 151.715, 1561.745, and
151.865 MHz. The San Diego
200 uses 151.49, 151.895,
453.20, 453.80, and 464.425
MHz, while the San Diego
Stadium uses 461.6375,
461.8875, and 462.05 MHz.

Another Californian, Dan
Baldassari of San Anselmo.
wants to know if the Regen-
cy HX-1000 that he was
given is so old by today’s
standards that it should be
regarded as obsolete. That
is, would it be a good learn-
ing tool, or should it be
trashed and replaced?

That scanner is several
years old now, but as long
as it works and is bringing in
stations, | wouldn't toss it in
the dumpster. Because you
mention using it as a leam-
ing tool, you might not be
fussy enough yet to de-
mand a newer and more
elegant unit. When you find
that the HX-1000 no longer
satisfies your needs, then
pick up something fancy.

KEEP IN TOUCH

Send your questions, fre-
quencies, scanner-related
news clippings, and sug-
gestions to Scanner Scene,
Popular Electronics, 500-8
Bi-County Blvd., Farm-
ingdale, NY 11735. [ |

ANTIQUE RADIO
{Continued from page 67) _

system of open racks in-
stalled around the
periphery of the room.
Walking past those, | glim-
psed a two-way radio
base-station transmitter,
laboratory test equipment
of all kinds, advertising
signs, shipping cartons for
1930's and 1940’ broadcast
receivers, a large collection
of identical Goiden View
TV, other TV in exotic cor-
ner cabinetry, living-room
console radios, and ... well |
really can’t begin do justice
to the scope of the collec-
tion in the space | have
available!

As you might expect, do-
nations come to the
museum in a variety of
ways, some straightforward,
some a little more unusual.
Most frequently, people
who are familiar with the
work of the museum ap-
proach Terri via phone or
mail and offer material they
think might be useful. But
folks sometimes drive up
unannounced with a load
of relics. When some, or all,
of the artifacts are turned
down, the prospective do-
nor will often counter by
asking the way to the near-
est dump!

This is really an unfair tac-
tic to use on museum
personnel who, being in the
preservation field, are un-
derstandably uncomfort-
able with the notion that
such material might be
trashed. Not that the ap-
proach works, because the
staff really has to be selec-
tive about what is
accepted. However, Terri
and her assistant have de-
veloped a list of institutions
that might be seeking vari-
ous types of donations and
will try to make appropriate
suggestions.

Thinking that some
Anfique Radio readers

WAL adRerieanbadiahistarn. com

might be able to make
valuable contributions to
the museum, | asked Terri if
there were any items she
was especially looking for.
She replied that although
there is No “wish list,” the
museum would be inter-
ested in hearing about any
Motorola-related material
that might be available.
Wirite to Terri Sinnott, Man-
ager, Museum Collections
and Exhibits, Motorola Mu-
seum of Electronics, 1297
East Aigonquin Road,
Schaumburg, IL 60196. You
could also call Terri at
708-576-7814 or
708-538-2945; if you prefer
faxing, the number is
708-576-6401.

Be prepared to tell Terri
what the item is (broadcast
receiver, 2-way radio, ad-
vertising piece, service
award, etc) and provide
the model number, if ap-
propriate. Describe the
piece as carefully as possi-
ble. If it's a broadcast
receiver, for example, indi-
cate whether it's a table or
a floor model, whether the
cabinet is wood or plastic,
etc. Also do the best you
can to date the object.

Terri will respond in a
timely fashion and, if the
piece is suitable for the
collection, will discuss ac-
quiring it for the museum.

The museum would be
pleased to answer queries
regarding Motorola equip-
ment in your own collec-
fion. They can often help to
date pieces and/or provide
schematics and technical
information. When you con-
tact Terri with your query, be
ready to describe your
equipment in detail just as
you would if proposing @
donation.

That wraps things up for
now. As always, | look for-
ward to hearing from you.
Write me at Antique Radio,
Popuiar Electronics, 500-8
Bi-County Blvd., Farm-
ingdale, NY 11735. [ |
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Mobile 2-Way
Radio
Communi-
cations

by Gordon West, WBE6NOA

MOBILE
2-\WAY RADIO
COMMUNICATIONS

|

ELECTRONICS
LIBRARY

Mobile 2-way radios are used
by small businesses, boaters,
campers, RV owners, and many
others, for both work and play.
Whatever use you might have
for such communications, this
book strives to answer every
question that might arise. It con-
cisely explains the difference
between business, personal,
marine, and amateur-radio ser-
vices, and covers frequencies,

licensing requirements, and op-
erating procedures for each.
Opening chapters cover the
mobile-radio frequency spec-
trum, modes and emissions,
and mobile transceivers. Subse-
quent chapters are devoted to
various mobile services, includ-
ing the business radio, mobile
telephone, general mobile-radio

| service, citizens band, marine
radio, and amateur radio.

With an emphasis on prac-
tical information, the book helps
readers get on the air, with
advice on filling out license ap-
plications, choosing the correct
gear for various purposes, and
installing mobile antennas and
other equipment. Easy-to-read,
two-color frequency and chan-
nel charts are included. The
book also explains how to ob-
tain VHF and SSB marine and
shore licenses and how to in-
stall properly grounded short-
range/long-range radio equip-
ment and antennas aboard
boats.

Mobile 2-Way Radio Commu-
nications is published by Master
Publishing costs $6.95 at Radio
Shack stores nationwide.

CIRCLE 88 ON FREE
INFORMATION CARD

ELECTRONIC MUSIC
LEARNING PROJECTS
by R. Bebbington

Aimed at electronics enthusi-
asts who are new to music, and
musicians who are new to elec-
tronics, this book presents a
series of unusual projects de-
signed to unite both camps
while teaching about electronic
music and providing hours of
entertainment. Elementary mu-
sic and electronics theory is
presented on a need-to-know
basis as practical aspects are
explored. The projects include
some that are intended to
smooth out common stumbling
blocks in music—a rhythm set-
ter audio-video metronome, an
instrument that gives true glis-
sando and vibrato, and an
electronic sol-fa machine—and
others are musical instruments
with strange-sounding names—
the Elexylophone, the Glid-
aphone, the Melody Ranger,
Appealing Handbells, and the

Chordmaker. The projects are

WWW ammerazaradieohistary com

Electronic Music
Learning Projects

R. BEBBINGTON

arranged by level of difficulty,
with the earlier, easier projects
serving as learning stepping
stones.

Electronic Music Learning
Projects (order no. BP329) is
available for $6.25 plus $2.50
shipping and handling from
Electronics Technology Today l
Inc., PO. Box 240, Massapequa l
Park, NY 11762-0240.

CIRCLE 97 ON FREE |

INFORMATION CARD

WIHA TOOLS CATALOG
from Willi Hahn Corporation

This 24-page, full-color catalog
details the Wiha line of high-
quality hand tools. The line in-
cludes screwdrivers, T-handles,
bit selectors, magnetizer/de-
magnetizers, dead-blow
hammers, awls, screw-holding
screwdrivers, and a complete
line of Torx tools. The catalog
also includes the Precision se-
ries of fastening tools and tool
sets, as well as insulated tools
that meet all necessary stan-
dards and are certified to 1000
VAC/1500 VDC. New products
include 6mm reversible blades
that fit either the ratcheting Top-
ra handle or the Precision
handle.

The Wiha Tools Catalog is
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BUILD YOUR OWN
LASER, PHASER,
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SPACE-AGE PROJECTS
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and Tigs
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3672P $18.35
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COMPACT

DISC PLAYER
MAINTENANGE AND

REPAIR

2790P S1£.95

| RS
ROBOT BUILDER'S
BONANZA
{99 INEXPENEIVE
ROBOTICS PROJECTS

ramor sacone

2800P $17.95

IRD EDIT ON
-

4076H $27.95
Hardcover
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2ist-certury
ELECTRONIC

41114 $27.95

Hardcover 3457P $19.95

Maintain & Repair
Your Computer Printer
and Suve a Bundle
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AND REFAIRING
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CASSETTE PLAYERS
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3795P 319.95
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plus 1 book FREE upon prepayment

when you join the Electronics Book Club®

Build Your Own
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As a member of

the Electronics Book Club ...

.. you'll erjoy receiving Club bulletins every 3-4 weeks
containing exciting ffers on the latest books in the field at
savings of up to 5090 off of regular publishers’ prices. If you
want the Mzin Selestion do rothing and it will be shipped
automatically. If you want anether book, or no book at all,
simply rezurr the regly form to us by the date specified. You'll
have at least 10 days to cecide. And you'll be eligible for
FREE Bcoks tarouch the Bonus Book Program.Yaur only
obligation is to purchase 3 more books during the: next 12
months, after which you may cancel your membership at

any time.

A shipping/handling charge and saiet tax will be added 10 all orders. All books are
softcover urless otrerwise moted. {Pudlishers' prices Shown) It you selec: a book that
counts as 2 choices, write tha book numbet in one box and XX in the next. It you select
a counts as 2 choce, write the book Aumber in ona box and JXOUX in the next two boxes.
©1993 Electronics Book Club PE1193

If card is missing, wrie to: Ebctronics 300k Club, Blue Ridge Summit, PA17294-0810

Your most complete and
comprehensive source for
the finest electronics books.
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free upon request from Willi
Hahn Corporation, 1400 East
Broadway, Monticello, MN
55362; Tel: 612-295-2162; Fax:
612-295-4440 (in Canada,
Bondhus Tool Ltd., 190 Highway
7, West Unit 29, Brampton, On-
tario L7A 1A2; Tel:
800-361-1606 or 416-453-7470;
Fax: 416-453-5551).

CIRCLE 89 ON FREE
INFORMATION CARD

UPGRADE OR REPAIR
YOUR PC AND SAVE A
BUNDLE

Third Edition

by Aubrey Pilgrim

Whether your computer is a real
dinosaur that can’t keep up with
your current needs, or you're
just one of those folks who must
always have the latest and
greatest models, this book will
tell you how to get a state-of-
the-art PC without breaking the
bank. It focuses on the hard-
ware and components—
motherboards, disk drives,
memory, backup units, input de-
vices, telecommunications,
monitors, software, and more—
that can be added to computers
to bring them up to date. The
third edition also includes infor-
mation on upgrading and

Uporade or Repair
‘_fuur PC

AVE BUNDLE

repairing PS/1's and PS/2's.
Written in plain English, the
book uses a step-by-step ap-
proach that will appeal to
beginners and advanced users,
tinkerers, and all-thumbs
“kiutzes” alike. One chapter is
devoted to basic descriptions of
each separate computer com-
ponent and peripheral and the
‘tools required to service them.
Following chapters each begin
with a simple, clear outline of
various upgrading options, and
then offer more technical details

for those who require such infor-
mation. Computer jargon is
avoided wherever possible and
a glossary provides definitions
for unfamiliar terms. Plenty of
photos illustrate components
and installation techniques. In
addition, the book includes list-
ings of swap meets, local
stores, mail-order companies,
and other sources of computer
gear, along with listings of on-
line services, computer books
and magazines, and public-do-
main and shareware.

Upgrade or Repair Your Com-
puter and Save a Bundle, Third
Edition costs $19.95 and is pub-
lished by Windcrest/McGraw-
Hill, Blue Ridge Summit,-PA
17294-0850; Tel:
1-800-233-1128; Fax:
717-794-2103.

CIRCLE 98 ON FREE
INFORMATION CARD

MCM ELECTRONICS
CATALOG
from MCM Electronics

This 236-page catalog contains
more than 20,000 high-demand
parts and components, more
than 1400 of which are new to
this edition. Product categories
include semiconductors, TV
parts, power supplies, home-
security alarms, telephone parts
and accessories, connectors,
tools, batteries, speakers, VCR
parts, and MCM's value-priced
line of Tenma test equipment.

AN 1413434 5504

Also featured are expanded
lines of computer and cellular
products.

The MCM Electronics Catalog
is free upon request from MCM
Electronics, 650 Congress Park
Drive, Centerville, OH
45459-4072; Tel: 800-543-4330.

CIRCLE 90 ON FREE
INFORMATION CARD

LENK’S LASER
HANDBOOK

Featuring CD, CDV, and
CD-ROM

by John D. Lenk

This book provides all the prac-
tical information that
technicians, field engineers,
and skilled hobbyists need to
troubleshoot and repair today’s
laser-based audio and video
equipment. While its focus is on
compact-disc and laserdisc
players, its coverage isn't lim-
ited to those devices. Many of
the CD servicing procedures
can be applied to CD-Interac-
tive, CD-ROM, and other laser-
based devices. The book takes
a general approach so that its

Lenk’s Laser
Handbook

Fratusiag £0, OOV, s CO-R0W Teconaiogy

information won't become dated
with the introduction of new
models. Making liberal use of
schematics, block diagrams,
and discussions of the theory
behind laser operation, the book
describes professional diag-
nostic and repair techniques.
Circuit-by-circuit, component-
by-component examples show
how laser equipment works, in-
cluding a concise description of
the encoding/decoding pro-
cesses involved in CD's and the
optical readout principles used
in all CD systems; how to pin-
point and eliminate
malfunctions; how to perform
routine maintenance; and even
how to install laser modules
using modern test instruments
and tools.

Lenk’s Laser Handbook costs
$22.95 and is published by Tab
Books Inc., Blue Ridge Summit,
PA 17294-0850; Tel.
1-800-233-1128.

CIRCLE 98 ON FREE
INFORMATION CARD
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AUTOCAD: A CONCISE

GUIDE TO COMMANDS
AND FEATURES:

Third Edition for Release
12

by Ronald W. Leigh

AutoCAD Release 12 makes the
design program richer and more
versatile than ever before, and
this book opens the doors to
greater productivity for its users.
Providing a brief yet thorough
overview of terms and pro-
cedures required to effectively
use AutoCAD, the book serves
as both a tutorial and a refer-
ence. Suitable for both
beginners and experienced
AutoCAD users, it opens with
the basics and progresses
through more difficult concepts
in subsequent chapters. The
book covers drawing and editing
commands and presents tech-
niques for effective CAD
drafting and design, including
AutoCAD startup procedure,
using Release 12 RENDER
commands, modifying drawings
using GRIPS, creating a custom
menu, and advanced plotting
procedures. Appendices include
exercises designed to reinforce
the skills taught, as well as a
custom menu and tablet overlay
and a chart for estimating per-
sonal AutoCAD skills. The
‘AutoCAD Concise Guide Dis-
kette,” available separately,
allows users to directly enter the
programs and drawings fea-
tured throughout the book.

AutoCAD: A Concise Guide
to Commands and Features,
Third Edition costs $24.95 (the
companion diskette costs
$19.95) and is published by
Ventana Press, P. O. Box 2468,
Chapel Hill, NC 27515, Tel:
919-942-0220; Fax:
919-942-1140. |

CIRCLE 91 ON FREE
INFORMATION CARD
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Workin’ on
the Realroad

Model-train buffs can have their
setups simulate the operation of
real trains using Digital Power,
Inc.’s line of Realroad Digital
Throttle Systems, which put the
power of your IBM-compatible
PC behind your model trains.
The system consists of two
parts: a Digital Throttle add-in
card and the Realroad Digital
Simulation software. Three card
models are available: single-

channel, dual-channel and high-
power single-channel. The soft-
ware is designed for those who
prefer to spend their leisure time
with trains, not computers, and
is easy to use with on-line help.
The system works with existing
8-20-VDC model locomotives
and track wiring with no modi-
fications to the train or wiring
required.

The Realroad system allows
you to enter information about
the type of locomotives and the
size of the trains you'd like to
simulate. The basic Realroad
software can simulate 150 pro-
totype locomotives; prototype

freight- and passenger-car data
is also included. You can com-
bine multiple locomotives on the
same train with varying num-
bers of cars, providing the user
virtually endless simulation
possibilities.

During an interactive “calibra-
tion” procedure, the Realroad
system learns about each
model locomotive, including its
starting voltage, stopping volt-
age, pulse-power
characteristics, and actual scale
speed. It uses that information
to calculate locomotive power,
adhesion factor, acceleration
rate, track speed, and wheel
slip many times per second.
That information is stored in the
computer for use in future oper-
ating sessions. Once you've
supplied information about both
the prototype and model loco-
motives and trains, the
Realroad system monitors throt-
tle, brake, sand switch, direction
switch, and other user settings
to control the model train, mak-
ing it perform just as a real train
of the same type would.

Prices for the Realroad Digital
Throttle System start at $279.95
for a small-scale starter set,
optional upgrades and accesso-
ries are available. For more
information, contact Digital
Power, Inc., Department F, P. O.
Box 130472, St. Paul, MN
55113; Tel: 612-698-7679; Fax:
612-595-9772.

CIRCLE 10t ON FREE
INFORMATION CARD

DMM CASES

Providing added storage and
protection in a lightweight pack-
age, Fluke’s C17 and C28
DuraCases are rugged digital-
multimeter cases with vinyl
covers that are intended for
field-service applications. The
C17 can be used with the Fluke
Series 10, all 70 series, and the

NEW PRODUCTS

The DuraCases securely hold
meters while in transit, and the
meter can be used while in-
stalled in the case. The case
cover converts to a tilt-stand for
easy viewing of the meter’s dis-
play. The DuraCases allow
right-angle test leads to remain
connected to the DMM at all
times, eliminating the need to
continually disconnect and rec-
onnect the leads. Separate
internal compartments keep ac-
cessories such as current
clamps and test leads orga-
nized neatly, and a slip pocket
for storage of a quick-reference
card is also included. A versatile
strap adjusts for hand or
shoulder carrying.

The Fluke C17 and C28 Du-
racases each has a suggested
list price of $39.00. For addi-
tional information, contact John
Fluke Mfg. Co., Inc., P. O. Box
9090, Everett, WA 98206; Tel:
800-87-FLUKE; Fax:
206-356-5116.

CIRCLE 102 ON FREE
INFORMATION CARD

SURROUND-SOUND
PROCESSOR

NAD:s first entry into the home-
theater market is the Model 910
A/V Surround-Sound Processor,
designed to integrate video
functions with an audio system,
blending sound and images into

Fluke 21, 23, and 29 DMM's as
wells as the 50 Series digital
thermometers. The C28 is de-
signed for use with the Fluke

25/27 and 80 Series meters.

WWW._aknerieaniadiahistary com

a true home theater, and to
complement conventional ster-
eo systems with multi-channel
sound. The processor provides
Dolby Pro Logic decoding as
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well as several additional
modes to enhance both video
surround sound and stereo mu-
sic listening. Three Sound
Space modes—<club, hall, and
stadium—use NAD-designed
matrixing and delay algorithms
to deliver subtle enrichment of
musical acoustics. Super-Stereo
mode adds carefully calculated
center-channel fill to stereo lis-
tening.

¥
b
_

Although the unit is unusually
easy to set up and use, it
provides reference-quality de-
coding of the thousands of
videotaped films and music
CD’s endowed with Dolby Sur-
round Sound. It accepts and
selects stereo audio and video
signais from three A/V sources
as well as stereo from an asso-
ciated receiver or preamplifier.
Line-level outputs are provided
for the required Pro-Logic chan-
nels and for a subwoofer,
allowing the Model 910 to be
used in various system config-
urations.

The Model 910 A/V Surround
Sound Processor has a sug-
gested retail price of $599. For
more information, contact NAD,
633 Granite Court, Pickering,
Ontario, Canada L1W 3K1; Tel:
416-831-6333; Fax:
416-831-6936.

CIRCLE 103 ON FREE
INFORMATION CARD

SURGE SUPPRESSOR

Tripp Lite’s Spike Bar Super 7
surge suppressor features three
diagnostic indicators that light to
show the presence of wiring
faults, status of protection cir-
cuitry, and loss of AC power.
The indicators warn of any ab-
normalities before equipment is
turned on, assuring complete
protection of connected equip-
ment. The UL-listed Spike Bar
Super 7 also has seven spike-
and noise-filtered AC outlets, a
seven-foot AC line cord, and a
safety circuit breaker. In addi-
tion, “Ultimate Lifetime
Insurance” protects both the
surge suppressor and any con-
nected equipment from surge

" rEriy
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damage, including direct light-
ning strikes, for up to $5000.

The Spike Bar Super 7 has a
suggested retaii price of $49.95.
For additional information, con-
tact Tripp Lite, 500 North
Orleans, Chicago, IL
60610-4188; Tel: 312-329-1777;
Fax: 312-644-6505.

CIRCLE 104 ON FREE
INFORMATION CARD

HIDDEN WIRE TAPE

Today'’s speakers are getting
smaller and less conspicuous,
but there’s still the problem of
unsightly wire runs between the
speakers and the audio or video
components. Wire Tape, de-
signed to replace any 18-gauge
wire for speakers or burglar
alarms, is just ten thousandths
of an inch thick. its resemblance
to a strip of tape is compounded
by its pre-applied adhesive
backing that allows you to sim-

ply “peel-and-stick” Wire Tape
to drywall or plaster walls. Cov-
ered with a coat of paint or
watlpaper, the Wire Tape is vir-
tually invisible, particularly when
installed in room corners. Each
package comes with enough
Wire Tape to connect two
speakers on the average eight-
foot wall as well as end con-
nectors for attaching the tape to
standard speaker wire.

Wire Tape has a suggested
price of $19.95. For further infor-
mation, contact Wire Tape, 640
North Cypress, Orange, CA
92667; Tel: 714-771-4063. ]

CIRCLE 105 ON FREE
INFORMATION CARD

CIRCUIT CIRCUS
{Continued from page 73)

In that circuit, a FET input
op-amp is configured as a
voltage follower, and its out-
put is connected to a
digital voltimeter. The op-
amp’s positive input is fied
fo a .05-pk high-quality, low-
loss polystyrene capacitor
and to the wiper of a three-
position switch.

With §1 in the reset posi-
tion, the op-amp’s input is
taken to ground and the
meter reads zero. When the
switch is moved to the sam-
ple position, the capacitor
charges to the input volt-
age level and the op-amp
produces the same voltage
at its output, which is then
applied fo the meter.

PARTS LIST FOR THE P
FIELD-STRENGTH METER -

D1-—-IN34A general-purpose germanium diode
R1—20,000-ohm, potentiometer
C1—0.005-pE 50-volt, ceramic-disc capacitor

[.1—2-mH RF choke

M1—50-pA D’Arsonval meter movement

When the switch is re-
turned to the hold position,
the charge on the capaci-
tor remains and the op-
amp supplies the same
voltage to the meter. A
quality capacitor will hold
the charge for a long time,
and with the high input
impedance of the FET-input
op-amp, the circuit will hold
the reading for several min-
utes with little loss.

CMOS LAMP DRIVER

The majority of CMOS IC's
are capable of sinking
enough current fo light a
single LED indicator. But, if
you need a bright light,
CMOS IC’ just aren't de-
signed to handle that much
current.

With the aid of the circuit
in Fig. 7, a CMOS chip can
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ANTI-—19-inch telescoping antenna %
Perfboard materials, metal enclosure, wire, solder, éardware, etc.

CMOS
DEVICES

+6-12V

Fig. 7. The lamp-driver circuit allows an incandescent lamp to
be controlled by CMOS logic gates, which aren’t designed to

handle that much current.

PARTS LIST FOR THE
CMOS LAMP DRIVER

QI—IRF51IND hexFET

R1-100,000-ohm, %-watt,

"~ 5% resistor

11—See text

Perfboard materials, enclosure,
6-12-volt power source,
wire, solder, hardware, etc.

nana o arioanradiohietary com

be used to control an in-
candescent lamp. The
input drive power required
by the gate of the hexFET is
almost zero, so the circuit
can be used to control just
about any lamp {or another
load, like a motor) as long
as the current and voltage
limits of the hexFET are not
exceeded, [ |
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KEYHOLE ILLUMINATOR
(Continued from page 55)

ground path, causing it to light. White
that is happening, C1charges toward
the positive supply rail. When S1is re-
leased, the charge on C1 maintains
Q1's base bias, keeping it and LED1
turned on.

Because resistor R1 is a 10k unit, the
charge on capacitor C1 takes about
ten seconds to discharge through R1
and the base of transistor Q1. Actually
it takes a bit longer than ten seconds

PARTS LIST FOR THE
DOORLITE KEYHOLE
ILLUMINATOR

QI—2W22232 . IN3904, or similar
general-purpose WPN silicon
transistor

LEDI-—High-intensity LED (Radio
Shack part number 276-087, or
substitute, see text]

RI—10,000-0hm, Ya-watt, 5%
resiSIor

R2—220-ohm, '-watt, 5% resistor

Cl—25-uF 10-WVDC, electrolytic
capuction

Bl—6-volt camera battery (see text)

S1—Miniamre, normatly open,
momentary-contact, pushbutton
switch

ADDITHONAL PARTS AND
MATERIALS

Pertboard materials, énclosure, wire,
solder, hardware, etc.

for C1 to completely discharge, but
after ten seconds, the bias on Q1is no
longer sufficient for that transistor to
pass enough current for LED1 to pro-
duce a useful light.

For most people, ten seconds
should be plenty of time to get a key
in the lock. But, for those who may
need more time (for instance, those
suffering from arthritis or some other
debilitating joint condition), the time
can increased by increasing the val-
ue of C1. On the other hand, the LED’s
on time can be decreased by de-
creasing the value of C1. The same
effect can be achieved by varying
the value of R1, but it's possible to in-
crease the value of R1 to the point
where Q1 will no longer turn on. So, to
vary the time that the LED stays on, it's
best to vary the value of C1.

With some carefully chosen parts, the
DoorlLite fits neatly into an old dental-
foss case.

Resistor R2 is included in the circuit
only to limit the current flow through
LED1. At the specified value (220
ohms), it's enough to effectively limit
current through LED1, while still allow-
ing the LED to glow brightly. The lower
R2's resistance, the brighter LED1 will
be, and the higher the resistance, the
dimmer LED1 will be.

We've specified a 2N2222 NPN
fransistor for @1 because that's per-
haps the most common transistor in
the industry. However, we actually
used a 2N4410—another NPN tran-
sistor—in our prototype because
that’s what we had on hand. The point
we're trying to get across here is that
the Doorlite circuit is so non-critical
that nearly any NPN transistor that you
happen to have on hand should work

properly.

Construction. Once we had a sim-
ple circuit down on paper and had
successfully breadboarded it, the next
thing was to find a suitable enclosure
for the project. Size was definitely a
consideration, since we didn't wantto
install a large, unsightly device at our
front door. Store-bought cases don't
really come in sizes as small as we
wanted, but fortunately the perfect
case—at least for this project—was
right in our medicine cabinet: a den-
tal-floss container.

True, it sounds silly, but the finished
design looks good and certainly is
small. And the floss case seemed to
be specially designed to accommo-
date the parts that we had chosen.
We simply opened the case, re-
moved the spool of floss (we saved it

WAAAAL i anaaaradiohietarn,.com

in an old film canister), and started our
measuring, fitting, and drilling to
create the enclosure.

The N-cell battery fit perfectly in a
place already molded in the case,
the switch also fit perfectly. We cut a
piece of perfboard tofitin the case to
mount the rest of the components on.
Naturally, all wiring was done point-to-
point, as there were only a few con-
nections to make. Some double-
sided tape can be applied to the
back of the case to make it easy to
mount the device wherever it is
needed. However, the finished unit is
50 small that you might want to forget
the double-sided tape, and suspend
it from a keychain.

The floss case was the perfect
choice for this project—in our opinion
anyway. But if size is not a considera-
tion to you, then you can use any size
case, battery, or LED you like. The cir-
cuit will work just the same.

Thats all there is to it. The Doorlite is
a simple, yet useful project that any-
one could use. Why not build one to-
day! |

—————=-
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| Be a computer,
repair expert!

CAREER-LEVEL HOME STUDY

Learn PC repairs, I
troubleshooting,
servicing, upgrad-
ing, installation. In-
crease your value I
as an employee or
open your own I

business.

No expensive
instruments,

no high-tech

electronics.

Over 90% of I

PC repairs

and service
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[ The School of PC Repair [ 8
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LDept. JM341, Atlanta, Georgia 30328 g91
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CHARLES PROTEUS STEINMETZ
(Continued from page 61)

newspaper reporters long to recog-
nize Steinmetz as an excellent source
of good copy despite the fact that
most of his scientific achievements
were not understandable to the aver-
age person. What made Steinmetz in-
triguing to newspaper readers was
the man himself,

The combination of his wizard-like
mind and small, twisted body to-
gether with his engaging personality
and amusingly eccentric activities
made Steinmetz a popular folk-hero.
The rapidity with which this disabled
and destitute immigrant had
achieved scientific greatness while
still maintaining his personal charm
had won him the respect and admi-
ration of the public.

in an article appearing in Ladies’
Home Journalin 1915, Steinmetz fasci-
nated his readers by describing how
electricity soon would be used to
cook meals, heat and cool homes,
provide various new forms of enter-
tainment at home, as well as supply
power for all factory and transporta-
fion needs.

Repeatedly in talks and articles,
Steinmetz urged the development of
hydroelectric power-generating sta-
tions as well as other, yet unknown,
energy sources because he realized
that coal supplies were limited and
that the burning of coal was polluting
our air. He also urged the develop-
ment of crops that could store the
sun’s energy for later conversion into
alcohol-based fuels for the sake of
efficiency. It wouldn’t be until the
19705 (over fifty years later) that these
ideas would gain popular support.

Maker of Lightning. Steinmetz’s
greatest public acclaim came as the
result of the laboratory lightning gen-
erator he created in 1921 o fest im-
proved insulators for electric power
systems. As electric power networks
were growing in size, the problems
caused by lightning discharges were
becoming more troublesome.
Artificial lightning discharges of
120,000 volts at 10,000 amperes liter-
ally exploded around Steinmetz's lab-
oratory. Higher voltage discharges
had been produced previously by
others, but not at the high current lev-

els achieved by Steinmetz. High cur-
rent is critically important if one is to
truly simulate lightning’s devastating
effects.

Not only was Steinmetz's lightning
generator successful in providing the
discharges needed to develop better
lightning arresters, it also provided
newspaper reporters and pho-
tographers with material that caop-
tured the astonished attention of the
nation. People could not believe that
energy was being released at the
rate of over one million horsepower,
even if it were for only a hundred-
thousandth of a second.

Photographs of the devastation
dealt to large blocks of wood and
sections of free limbs made firm be-
lievers of everyone concerning the
power of these laboratory dis-
charges. Steinmetz was controlling
energy in a manner heretofore done
only by nature.

A Great Loss. In the fall of 1923,
Steinmetz combined business with
pleasure as he travelled for six weeks
by railroad from Schenectady to Cali-
fornia and back with numerous stops
along the way. Besides visiting the
Grand Canyon, Yosemite, and Hol-
lywood, Steinmetz made personal
appearances before many profes-
sional and civic groups.

Steinmetz had known for some time
that his heart was weak. While he had
enjoyed his trip, the schedule had
been exceedingly demanding and
he was exhausted. When he returned
to Schenectady in mid-October, a
period of rest was ordered but
nothing more serious was suspected.
He awoke on October 23 and asked
that his breakfast be brought to him in
bed. The 58 year old Steinmetz died
with @ physics book clutched in his
hand before his breakfast arrived.

The thousands of eulogies from
around the world attested to the
widespread loss felt as the result of
Steinmetz’s death. The president of the
Westinghouse Electric and Manufac-
turing Company, GE’ largest com-
petitor, summed up the feelings of
many when he stated: “"He (Steinmetz)
has been such an outstanding figure
in engineering work for so many years
and is so well known to the public that
his death will be a great loss not only
to the profession but to people gener-
ally” Indeed it was.
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ADD A DVM
{Continued from page 43)

Analog devices recommends a
guard ring around the timing capaci-
tor for demanding applications. For
this project, careful placement should
be enough. Make sure the timing ca-
pacitor is placed as close to the
AD654 as possible. They also recom-
mend that you do not use a ground
plane.

To stuff the board of Fig. 2, look at
Fig. 3 and begin by installing the pas-
sive components. Then add the IC
sockets. You may wish to hold off from
soldering LED1 to the board until the
case is prepared. This way you will be
sure to cut the leads to the proper
length. While that LED is optional, it
indicates that power is present. If
power is not present, you should not
connect a signal fo the inputs. There-
fore, LED1 also provides an indication
that it is safe to use the adapter.

After you have prepared a circuit
board, you should build the interface
cable. The cable should be con-
structed from a length of three-con-
ductor cable. Keep the length to
about six feet or less. Strip one inch of
jacket from each end of the cable
exposing the three wires. Strip one six-
teenth inch from the ends of each of
the wires. Solder the conductors to
pins 1, 2,and 4 of the DB15 connector.

Cut two lengths of wire to abouttwo
inches in length. Strip Y inch from
each of the ends. These will connect
the input terminals to the board. Drill
two Ys-inch holes in one end of the
case about one inch apart for mount-
ing the terminails. Drill a Ys-inch hole in
the opposite end for the interface ca-
ble. Feed the interface cable through
the Ya-inch hole and solder the con-
ductors to the appropriate pads on
the circuit board. I like to drill holes in
the board on either side of the cable
5o | can use a cable tie to secure the
cable to the board.

Once everything is in place, | rec-
ommend using a flux stripper on the
solder side of the board to be sure itis
clean and free of contamination. Re-
sidual flux can cause shorts and prob-
lems that are difficult to debug at a
later time.

With the power off, plug the inter-
face cable into the game port. Turn
the computer on. Check for the prop-
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er voltage and polarity on the board.
Remember the button-0 input of the
game port has a pull-up resistor on it,
sO there will be +5 volts present on
that signal line. If the voltages check
out turn the computer off, unplug the
interface cable and insert the AD654
and LM324 into their sockets. Plug the
interface cable in and turn on the
computer. If you have an os-
cilloscope, check for a square-wave
on pin 1 of the AD654. If you do not
have a scope, you can use a logic
probe or frequency meter. If there is
no signal on pin 1 then there is a prob-
lem with the board or perhaps the
inferface cable. Turn the computer off
and double check the circuit against
the schematic and then check the
wiring of the interface cable to find
any errors.

If the circuit checks out then run the
DVM program. If the program finds a
square-wave on the button-0 input, it
will begin to display values on the
screen. If the signal is not present, the
program will display a message and
abort.

Once the circuit is functioning cor-
rectly you can secure the circuit
board in the case and connect the
input wires to the terminals. That’s all
there is to it; your circuit is now ready
for use.

Going Further. There are 4 digital
inputs on the game port so you can
have up to 4 Analog Input Adapters
connected at the same time. You can
easily construct a circuit board that
distributes power and ground to the
attached adapters. Remember to
connect the signal lines to different
button inputs on the port. Refer to the
pinouts in Fig. 4 for the proper con-
nections and input addresses for the
game sport connector. B

7 BACK TO VIRTUAL
REALITY IN A MOMENT,
BUT FIRST THIS WOR / i
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DOOR MINDER
(Continued from page 54)

PARTS LIST FOR THE
DOOR MINDER

SEMICONDUCTORS

U1-—LM324 quad op-amp. integrated
circuit

U2—1.M386 low-volt audio-amplifier.
integrated circuit

U3—LM78L.08 8-volt, 100-mA
voltage regulator (see text)

Ql, Q2. Q4—2N3904 NPN general-
purpose silicon switching transistor

Q3—2N3906 PNP gencral-purpose
silicon switching transistor

DI1—IN914 small-signal silicon diode

D2, D3—IN4001 1-amp, 50-P1V,
siticon rectifier diode

RESISTORS

(Al fixed resistors are Va-watt, S%
units.)

R1—470,000-ohm

R2, R6. R8, R13, R14—10,000-ohm

R3—47,000-ohm

R4. R5, R12—100,000-ohm

R7-—10X)-ohm

R9—220,000-ohm

R10, R11—4700-0hm

R15—10,000-ohm PC-mount trimmer
potentiometer

R16—10-ohm

CAPACITORS

Cl1. C2, Ci10, Ci12—100-pF, 16-
WVDC. electrolytic

C3—2.2-pFE 16-WVDC, electrolytic

C4—47-pF 16-WVDC, electrolytic

C5-C7. C11—0.01-uF, 50-WVDC,
Mylar

C8, C9—I10-pF, 16-WVDC,
electrolytic

C13—0.047-pE 50-WVDC, Mylar

C14—220-pF, 16-WVDC,
electrolytic

ADDITIONAL PARTS AND
MATERIALS

SPKRi—38- to 16-ohm, Y2-watt
speaker

St—Magnetic reed switch (closed
when near a magnet)

Pertboard materials, enclosure, IC
sockets. 12-volt power source,
wire, solder, hardware. etc.

The 1200-Hz tone should now be
heard continuously. Remove the
jumper and place one end on the
collector of Q2, while tapping the op-
posite end to ground. The “chime”
should “ring” each time the jumper is
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grounded. If the unit doesn't work cor-
rectly, disconnect the collector of @1
from the base of Q2. The unit should
now be “ringing” on its own. If not,
place ajumper wire from the positive
(+) side of C2 to ground. The unit
should “ring” once each time the
jumper is grounded.

Once you have isolated the faulty
section, it is easier to locate and cor-
rect your error. After everything is
working correctly, mount the unit in a
suitable enciosure and set the volume
to a level that can't be ignored, but
not loud enough to starfle anyone. A
bit louder than normal speech works
best.

Use. It would be a good idea to
install a hidden bypass switch so that
the unit could be silenced when nec-
essary. | have found that the circuit
tends to get better response than sim-
ply having a sign posted nearby with
the words Please keep door closed.
Perhaps thats due to its pulsing alert
tone. When choosing a suitable
mounting position for the project, be
sure the speaker is mounted up high
so that it cannot be obstructed. W

PIPE ANTENNA
(Continued from page 48)

Finally, be sure to obey all iocal
electrical and mechanical codes for
antenna construction. The codes are
a pain in the neck, or so it seems, but
they also represent good engineering
practice. While rugged individualists
may disdain having some “bu-
reaucrat” tell them how to install the
antenna, the codes actually repre-
sent someone’s experience—bad ex-
perience—so the codes should be
followed closely.

There is one real good reason to
follow the electrical codes, evenif you
are unconvinced of their inherent
wisdom. In the event of an accident,
your homeowner’s insurance might
not pay off if the antenna was in-
stalled ad hoc without the advice and
consent (which means a permit and
inspection) of the local building and
mechanical authorities.

Antennas made from pipe and tub-
ing are low cost, are easy to design,
and are not overly complex or difficult
to install. Try one! [
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BUILD THE PHONE PAGER
(Continued from page 40)

PARTS LIST FOR THE
PHONE-PAGER

SEMICONDUCTORS

Ul—74HC14 hex Schmitt trigger,
integrated circuit

U2—74HCO08 quad two-input AND
gate, integrated circuit

U3—SC11270 DTMF decoder
(Sierra), integrated circuit

U4—74HC00 quad two-input NAND
gate, integrated circuit

US—74HC42 BCD-to-decimal
decoder, integrated circuit

U6—74HC74 dual D-type flip-flop
with preset and clear. integrated
circuit

U7—74HC4511 BCD-to-7 segment
latch/decoder/driver, integrated
circuit

U8—74HC221 dual monostable
multivibrator with Schmitt-trigger
input and clear, integrated circuit

U9-—LM7805CTB positive 5-volt, |-
amp voltage regulator, integrated
circuit

QI-—2N2222A general-purpose NPN
silicon transistor

D1—IN4565 5.1-volt Zener diode

D2-DI0—1N4148 general-purpose
small-signal silicon diode

DISP1—LA6480 (ROHM) seven-
segment LED display (or HP
HDPS-5803)

RESISTORS

(All fixed resistors are Ya-watt, 5%
units.)

R1—300,000-ohm

R2, R3, R9, R10—100.000-chm

R4, R6—10,000-ohm

R5-—-1000-ohm potentiometer

R7. R8—3000-chm

R11-R17-—470-0hm

R18—1000-0hm

has an adjustable volume control,
there is a possibility that the volume is
turned ali the way down.

Final Checkout. Once you have
completed the initial checkout, you
can proceed to plug the Phone-Pag-
er into the telephone line. For a quick
test, simply lift the receiver of a nearby
phone and dial 1. That will clear the
dial tone from the line. Then press the
asterisk (*) key followed by the number
that the Phone-Pager has been set to
respond to. That should cause the
Phone-Pagerto beep and display the
number entered. You can repeat that

CAPACITORS

C1—0.02-pF ceramic-disc

C2, C3—0.002-pF, 200-WVDC,
ceramic-disc

C4, C10~C15—0.1-pF, 10- t0 100-
WVDC, ceramic-disc

C5—0.03-pE ceramic-disc

Ceé, C8, C9—22-uF 16-WVDC,
clectrolytic

C7—330-pE 10-WVDC, electrolytic

ADDITIONAL PARTS AND
MATERIALS

BZ1—Murata PKM24-4A0 buzzer

J1, J2—4-pin telephone jack (MT6G)

J3—Powerjack (Mouser 16JPO31 or
similar)

S1—I10-position DIP switch
(optional, see text)

XTALI—3.58 MHz crystal (HC-49
case)

Printed-circuit materials, enclosure,
12-volt, 200-mA DC, wall adapter,
wire, solder, hardware, etc.

Note: The following are available
from Jim Cooke (PO Box 834
Petham, NH 03076, Tel.
603-635-8780): A complete kits
with all the components, including
the case, and the power supply,
$49.00 each in single-unit
quantities; two kits for $45.00
each; and $39.00 for three or
more. Assembled units are
available for $59.00 each in single-
unit quantities; $55.00 each for 2;
and $49.00 each for three or more.
Add 5% to total for shipping and
handling. MC and Visa accepted.
New Hampshire residents please
add appropriate sales tax.

last step to verify any additional num-
bers if the unit has been configured to
decode more then one number.
Once you've verified the units opera-
fion, you can place the printed-circuit
board into its enclosure, anchor it in
place with screws, and attach the en-
closure’s cover. The enclosure pro-
vided with the kit offered in the Parts
List has a graphic overlay that has
space so that you can write the
meanings assigned to the various
numbers. If wall mounting is desired,
that can easily be done using Velcro
(which is available at most hardware
stores). That's all there is fo it. [}

WWW akherieaniadiahictary com

EXPLOSIVE GAS DETECTOR
(Continued from page 36)

lights, set R14 so that the alarm goes
off when LED3 lights. Those settings
are for concentrations way below an
explosive amount of gas.

Gas Sensing in the Real World.
There are two basic kinds of poten-
fially dangerous gas situations. One is
a localized concentration of gas,
such as a leak from a pipe or con-
tainer holding a flammable liquid,
which can cause a fire if ignited or an
explosion if the area is leaked into for
a long period without incoming fresh
air. The second is a general con-
centration, such as might fill a room,
building, or the hold of a boat with
explosive fumes, perhaps periodically.

I recollect a weekend home whose
damp basement contained a large
deposit of old coal that generated
enough carbon monoxide and other
gases via decomposition to give its
busy owners painful headaches. Their
relaxing “getaway” home had be-
come a nightmare until | identified
the antagonist as odorless gas. Ven-
tilation and eventual removal of the
coal solved their problem. Even barmn
silos can accumulate flammable gas
from the byproducts of organic de-
composition. Such situations pose a
real threat for violent explosions, or at
least can cause serious health prob-
lems after prolonged exposure.

You can use this project to “sniff” out
gas by mounting the sensor to a flexi-
ble cable, and following the pipe or
whatever to find a leak. Just re-
member if the detector sounds off or
you begin feeling ill, the gas con-
centration is likely high—so get out of
that area fast! Peace of mind may be
had by permanently mounting the
project in an area at risk such as a
storage shed for flammable liquid.

Another, heavier Triac may be
turned on by the Triac-driver to handle
a higher current load if needed. Just
remember to exercise utmost caution
when dealing with any exernal de-
vice that could heat up or spark
around explosive gas.

Conclusion. Well, thats itt Now you
can protect yourself, your loved ones,
and your property from the hazards of
invisible explosive gas. 5
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ELECTRONICS MARKET PLACE

FOR SALE CABLE test chips. Jerrold, Yocom, S.A., 300 Experimenters Circuits — Complete in &
- Zenith. Puts cable boxes into full service practical books using diodes, relays, FET's,
SECHET cable descrambiers! Bwild your own mode! $29.95 to $59.95. 1{800) 452-7090, (310) LED's, IC 555's, and 1C CA3130's for building
descrambler for bess than 312.00 in seven easy 867-0081. blocks. Only $33.00 plus $5.50 for shipping. US

Radio Shack parts fist and free descram- — and Canada only. US funds. ETT, INC., PO Box
biing medbods that cost nomlnﬁery inchuded DESCRAMBLERS for cable and satellite. Kits 240, Massapequa Park, NY 11762-0240.
Sand F10000 B‘.:u:iNFﬂRllﬁ.ﬂDljn ';I'{;JH"E, [ept. and assembled units. All types. Guaranteed. CABLE descrambler liquidation. Major makes
5, PO Box 1790, fimytown, TX 77522 From $19.95. Free catalog. (212) 330-8035. and models available, Industry pricing! (Example:

Hamlin Combo's, $44 each... Minimum 10 orders).
Call WEST COAST ELECTRONICS, 1 (800)
628-9656.

CLASSIFIED AD ORDER FORM

To run your own classified ad, put one word on each of the lines below and send this form along with your check to:

Popular Electronics Classified Ads, 500-B Bi-County Boulevard, Farmingdale, N.Y. 11735 LOOk 1'0 ﬂ'le Fuh.lre
PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For

special headings, there is a surcharge of $11.00. WJ& ?m ﬁm

() Plans/Kits () Business Opportunities ) For Sale

() Education/Instruction () Wanted ( ) Sateliite Television Cable Converter & Descrambler !

( —
Special Category: $11.00
PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
(No refunds or credits for typesetting errors can be made uniess you clearly print or type your

copy,) Rates indicated are for standard style classified ads only. See below for additional
charges for special ads. Minimum: 15 words.

1-800-228-7404 -

1 2 3 4 S
e -TEK
6 7 8 9 10 {:, ELECTRONICS
m
o - ) & FREE CATALOG!
11 12 13 14 15 ($23.25) by s
Cedar Park, TX 78613
— . _ — S ALL MAJOR
16 ($24.80) 17 ($26.35) 18 ($27.90) 19 ($29.45) 20 ($31.00)
21($32.55) 22 ($34.10) 23 ($35.65) 24 ($37.20) 25 ($38.75)
TUBES. (Thousands in stock). Send SASE for list.
FALA ELECTRONICS, PO Box 1376-2, Milw., Wi
2 - — - 53201.
26 ($40.30) 27 ($41.85) 28 ($43.40) 29 (544.95) 30 (546.50) 3201 _ _
CABLE test-chips as fow as $9.95, for testing
cable boxes in full service mode. Jerrold: 400,
S — — - 450, DL4, Starcom VI & VHi; Pioneer, clears E2
31 ($48.05) 32 ($49.60) 33 ($51.19) 34 ($52.70) 35 ($54.25) thry E5; Pioneer cubes: BA-5000 thru BA-8700;
) ) ) Tocom 5503/5507; Scientific Atlanta: 8500 thru
We accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fill 8600; Zenith: all but PZ1; remotes $10.00; mol
in the following additional information (Sorry, no telephone orders can be accepted.): back guarantee N.E. ENGINEERING, 1 (Bg%
926‘4830. fax (617} 770-2305.
Card Number Expiration Dat;
GET CONTROL!
/ .« CABLE TV DESCRAMBLERS AND CONVERTERS
PRINT NAME : SIGNATURE — Top Brands walable
SATISFACTION GUARANTEED! NEZH

1-800-775-0444
T.C. ELECTRONICS

Day. Jore i fescranthlers st b 158 el 4 el
vk v sy bt G et o T ssoe st

(O

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED.
CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services)
$1.55 per word prepaid (no charge for ZIP code)...MINIMUM 15 WORDS. 5% discount for same adin6
issues within one year: 10% discount for 12 issues within one year if prepaid not applicable on credit card

$01UONDB|T 1BINdOd ‘E661 JOGUIBAON

orders. NON-COMMERCIAL RATE: (for individuals who want to buy or sell a personal item) $1.25 per word, -
prepaid....no minimum. ONLY FIRST WORD AND NAME set in bold caps at no extra charge. Additional boid GEIGER counter for sale, new, $30.00, C.O.D.,
face (not available as all caps) 30¢ per word additional. Entire ad in bolkdface, $1.85 per word. TINT cash, great instrument. Please call {408)
SCREEN BEHIND ENTIRE AD: $1 90 por word. TINT SCREEN BEHIND ENTIRE AD PLUS ALL BOLD 988-4641, leave message.
FACE AD: $2.25 per word. ANDED TYPE AD: $2.05 per word prepaid. Entire ad in boldface, $2.45 per .
e TINT SCREEN BEHIND ENTIRE EXPANDED TYPE AD: $2.55 per word. TINT SCREEN BEHIND ELECTRONICS grab bag! 500 piecgs of new
ENTIRE EXPANDED TYPE AD PLUS ALL BOLD FACE AD: $2.95 per word. DISPLAY ADS: 1" x 2/&"— CPTPO"egS- inductors, capacitors, dioges, re-
$205.00: 2" x 2ve—3$410.00; 3" x 2v%'—$615.00. General Information: Frequency rates and prepayment sistors. $5.00 postpaid. ALLTRONICS, 2300
digcounts e élvai!able.EgLL CLOLPYOSUBJE((::I: TO PUBL|SHEFBS é\PPgOVASLUPI;DVESRpSEmgNEs Zanker Rd., San Jose, CA 95131,
USING P.O. BOX ADDRESS WILL NOT BE ACCEFTED UNTIL ADVERTISER LIES PUBLISH .
WITH PERMANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 18th of the S LD bargain
fourth month preceding the date of issue (i.e.; Sept. issue copy must be received by May 18th). When o 1 I AB Iyt T rl o wt e eAIlIJ L
normal closing date falls on Saturday, Sunday or Holiday, issue closes on preceding work day. Send bp nd Wt gL e maigr
for the classified brochure. Circle Number 49 on the Free Information Card. rands. Nobody beats our prices! Cable hotline 1
(800) 497-6273. 9

WWW. ameracaartadiohigtary .com
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FREE CATALOG

FAMOUS “FIRESTIK" BRAND CB ANTENNAS
AND ACCESSORIES. QUALITY PRODUCTS
FOR THE SERIOUS CB’er. SINCE 1962
FIRESTIK ANTENNA COMPANY

2614 EAST ADAMS
PHOENIX, ARIZONA 85034

CABLE descramblers, test turn-on kits, bullet
stoppers. We have the lowest prices in the indus-
try, because we have no catalog, and no 800
number! Call everyone else, then call us for the
best price. We buy, sell and trade. (305) 425-0751.
No Florida sales.

PROTOTYPE service for hobbyists & engineers.
Single quantity ss PCB's. $10.00 minimum. No
setup fee. We also scan magazine artwork. Get
out your back issues! FIRST PROTO, (407)
392-8677.

CB RADIO OWNERS!

We specialize in a wide variety of technical
information, parts and services for CB radios.
10-Meter and FM conversion kits, repair books,

plans, high-performance accessories. Thousands

of satisfied customers since 1976! Catalog $2
CBC INTERNATIONAL

P.Q. BOX 31500PE, PHOEMIX, AZ 85045

DESCRAMBLING secrets revealed. Free 24
hour hotline reveals secret satellite and cable de-
scrambling information. (718) 390-7130.

CABLE TV descramblers, converters, jowest
prices, guaranteed, best qua|itg free catalog,
CNC CONCEPTS INC., Box 49503,
Minneapolis, MN 55449. 1 (800) 535-1843.

SATELLITE TV

SUPER low satellite prices. Free U.S. and Inter-
national catalog. SATMAN, (309) 692-4140 (Int’l.),
1(800) 472-8626 in U.S.

EDUCATION/INSTRUCTION

VCR Repairs You Can Do. Save$. Make$. Simple
solutions to difficult problems. 403-pages. $Back-
guarantee. Over 36,100 sold. 704 illustrations +
tool. Mail $24.95 to WORTHINGTON PUBLISH-
ING, Box 16691M, Tampa, FL 33687-6691.

ELECTRICITY/Electronics training series
used by U.S. miltary. 23 wolumes, ciher coursas
available. Fron info; FEDERAL TECHNICAL
PUB]S.ISHERS. Box 1061 E, Glen Lake. MN

NEI's PC Servicing course prepares
you for a high-paying career in
compuler repair. Be the boss of = I
your own PC repair business, @
advance in your present job. or start a .
new career. The opportunities are unlimited!
Set Your Own Schedulel
Master the skills you need for success at home in
your spare lime. No rigid course schedules. no

I wasted commuting lime. I
The Best Training Value Avallable!
NEI gives vou the best possible training at the lowest
possible cost. No hidden fees. Sound instruction.
personal service, and low tuition. Guaranteed!

FREE CATALOGI
I 1-800-552-078%2 I

Name Age

Address
City/State/Zip =
.;
e NEI Schouls ‘\"«_
2429 Windom Place, NW/ ¥ s Beobien

W Washington. DC 20008 TR
I Dept.7020-1193 K4
= EEEm e =

MAC users. Learn HyperCard 2.0 in minutes.
Manual, free stacks. 800k disk $13.00. CUT &
PASTE, PO Box 846, Bellmore, NY 11710.

STEREO amplifiers to 500WRMS/CH, pre-amps,
etc. Build yourself. Call for custom plans.
ELECTRONICS HOSPITAL, (407) 952-3838.

BECOME A HAM RADIO OPERATOR

THE FAST, EASY, FUN WAY

—NO MORSE CODE REQ’D! ._,0
You'll be on the air in no time—making @,
new frlends—with the ARRL's all-new ~,

Technician Class Video Course

It's everything you need to start exploring your new,
exciting world of Amateur Radio: 3 full-length video
tapes, 164-page course book, 6 practice exams, even
optional review software—all with an iron-clad money-
back guarantee.

We've been helping people become hams for more than
75 years—we won't let you fail!

Get in on the fun of ham radio. Call the toll-free number
and ask for our free video course info kit. Call Today!

ARRL ¢ 225 Main St * Newington, CT 06111
1-800-32-NEW HAM

PLANS & KITS

SURVEILLANCE transmitter kits tune from 65
to 305 MHz. Mains powered dupiex, teiephone,
room, combination telephone/room. Catalog with
Popular Communications, Popular Elec-
tronics and Radio-Electronics book reviews of
“Electronic Eavesdropping Equipment De-
sign,” $2.00. SHEFFIELD ELECTRONICS, PO
Box 377785-A, Chicago, IL 60637-7785.

60 Solderless Breadboard Projects in two easy-
to-read pocket books. Complete with circuit de-
scriptions, schematics, parts layouts, component
listings, etc. Both books (BP107 & BP113) only
$11.90 plus $3.50 for shipping. USA and Canada
only. US funds. ETT, INC., PO Box 240,
Massapequa Park, NY 11762-0240.

BUGGED? Telephone tapped? Find out fast! Free
catalog of fantastic counter-surveillance equip-
ment! 1 (800) 732-5000.

ANNOUNCING OmnitAlert! ipalpend) Designed
Fb; F-18 tactcal radar enginger. Revoiutlonag

sensitive alarm safeguards wour home, of-
fice, car, & vdluables:

ssionally engineered

board & plans. guasahieed foolproof! $11.96.
DRALIN DESIGNS, PO Box 04, Ellenburg Depot,
NY 12935,

SYNTHESIZER Kkits digitally generate low-distor-
tion signals. Model DDS-3: 2Hz steps to 12MHz,
$149.95. Model DDS-1: 1Hz steps to 524kHz,
$89.95. $5.00 S/H. SASE for specifications.
NOVATECH INSTRUMENTS, 1530 Eastlake
East, Suite 303, Seattle, WA 98102.

FOUR simple cable descrambling circuits using
Radio Shack R.F. modulator. Instructions $8.00.
TELCOM, Box 832P, Brusly, LA 70719.

INDUCTION heating project you can build. Fun-
damentals and applications. Description of amaz-
ing effects. Schematic and instructions fully
illustrated. $12.00 check or money order to
MARITIME ELECTRONIC DEVICES, 2103-M
Cobblestone Lane, New Orleans, LA 70114.

BUILD 0-50 volt regulated dual tracking power
supply. Complete schematics and instructions.
$5.95. SMS ENGINEERING, 5932 West Bell
Road, Suite D106, Glendale, AZ 85308.

FASCINATING Electronic devices! Voice dis-
uiser! Vocal truth indicator! Lasers! Transmitters!
etectors! Free energy! High voltage! More! Kits/

assembled! Catalog $4.00 (refundable).

QUANTUM RESEARCH, 17919 — 77th Ave,,

Edmonton, Alberta, Canada, T5T 281.

DESCRAMBLER built right into your TV. Com-
plete plans & instructions. Send $15.00 to
BERGER ENTERPRISES, Route 6, Box 209T,
Murphy, NC 28906.

BEST BY MAIL

Rates: Write National, Box 5, Sarasota, FL 34230
OF INTEREST TO ALL
LONG-RANGE CORDLESS PHONES. Non-celiutar. 60-mlie

range. Base connected to home line. Morningstar, 307 E.
Ash, 847, Columbia, MO 65201,

LOTTERY RESEARCHERS INVITED Send $2 SASE: LMT, Box
37645-(PE), Jacksonvllle, FL 32205.

BUY $200 IN Grocerles For Under $25, GUARANTEED! CALL
1-800-358-2962.

PLANS

CONFUSE LIDAR! PLANS, parts, sources to construct laser
:Eeed gun confuser. Info pack $3.00, plans $20. Send Check/

O to: M. Wallace & Assoc., POB 267-Paul, Mortison, CO
80465.

MONEYMAKING OPPORTUNITIES

EARN $50-$300 DAILY Using Your Camcorder. Free Informa-
tion: WCE, Box 9803E, Fountaln Valley, CA 92728.

BUSINESS OPPORTUNITIES

MAKE $75,000.00 to $250,000.00 yearly. Learn
IBM monitors repairs (solutions most brands).
New home based business program. Software
available. Information: USA-Canada $3.00 cash
(no checks), Dealers wanted worldwide ($35.00)
US funds. RANDALL DISPLAY, PO Box 2168-H,
Van Nuys, CA 91404, USA.

EASY work! Excellent pay! Assemble products at
home. Call toll free 1 (800) 467-5566 ext. 5730.

NEED money? Guaranteed employment! Assem-
ble simple products at home. Easy work! Excel-
lent income! 1 (800) 377-6000, ex7930.

FEDERAL loans for small businesses now avail-
able. 1 (800) 777-6342 for free details.

FREE information — research engineer earns Iﬁ-
ing safely with stocks! HILL, Box 48194P, Niles, IL
60714,

$600.00 weekly, assembling PC boards at home.
Free information: TECHNIX, 4141 Main Street,
Bridgeport, CT 06606.

WANTED: Distributors! Top quality mini-satellite
systems for RV, home, office and more. 5'9” C/Ku
remote demo included. Unlimited profit potential.
STRATAVISION, (24 hrs.) 1 (800) 960-9656.

SPEAKER BUILDERS

| wu, CABLE TV DESCRAMBLERS AND CONVERTERS
Top Brands wailable NTR
SATISFACTION GUARANTEED! NS
- 1-800-775-0444
T.C. ELECTRONICS

Decoders and Descramblers must be nat used withe st

authonzatin by vour lucal cable operater M Temiessee sles

SHOCK box! F.M. bug! T.V. jammer! 3 sets of
plans, $3.00 DESERT ELECTRONICS, PO Box
1642-U, El Centro, CA 92243-4361.

HARNESS soiar energy, solar collector plans
$24.95, send check or money order to
PROTRONICS, PO Box 2, Alvada, OH 44802.

BUILD your own speaker systems using our first
class speaker cabinets. Solid MDF cabinets
beautifully finished in textured black or with base-
coat to paint own color. Call or write for product
info and pricelist. VIRGIN CABINETS, R.R. #1,
Desbarats, Ontario, Canada POR 1EQ (705)
736-2826.

INVENTIONS

INVENTORS: CONCEPT NETWORK offers pro-
fessional, inexpensive patenting and marketing
services. (New product ideas with prototype or
schematics preferred; but they are not required.)
Free information packet: Call 1 (800) 835-2246
extension 67.

WWW akherieaniadiahictary com
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CABLE TV DESCRAMBLERS

AND CONVERTERS

Gain complete control of your TV, and
save money on monthly rental charges
by owning your cable equipment!
TOP BRANDS AVAILABLE
Everquest ® Panasonic @ Jerrold e Zenith
Pioneer  Scientific Atlanta » Tocom ®
and many more!
SATISFACTION GUARANTEED!
Quantity Pricing Available
Orders can be placed 24 hours a day
7 days a week!

Same day shipinent if order placed
before 5 pm EST M-F

Nee

Call Toll-Free

1-800-775-0444
==

MC, Visa and COD

T.C. ELEGTRONICS

Special Note. Decoders and Descramblers must not be
used without authorization by your local cable operator
Sorry_ no Tennessee sales

=
CIRCLE 164 ON FREE INFORMATION CARD

ANTIQUE RADIO CLASSIFIED
Free Sample! %J'I@h‘?ﬁ %

Antique Radio's 5
Largest Circulation Monthiy, ;
Articles, Ads & Classifieds.
6-Month Trial: $16.95. 1-Yr: $29.95 ($44.95-1st class).
A.R.C., P.O. Box 802-L10 , Carlisle, MA 01741

Learn to fix computers!

Home study. Earn great money repairing I
troubleshooting, upgrading, and installing
PCs. Free literature: 800-223-4542. I

Name S _ Age
_ Address _ - - I

-
1%,
1
|

L -

'.; " cny State 2p
The School of PC Repair, Dept. KM341
6065 Roswell Road, Atlanta, Georgia 30328

I SPER NN GUER GUER FEE S

MASTERCARD AND VISA are now accepted
for payment of your advertising. Simply
complete the form on this page of the Market
Center and we will bill you.

ELECTRONIC PARTS
{Continued from page 65)

Startronics
Box 603
McMinnville, OR 97128
Tel. 503-472-9716

A nice 16-page itiustrated list of surpius
goodies including resistors, capacitors, a few
IC's. switches, and meters. Of special interest
are some PLCC and pin-grid array sockets at
reasonable prices.

CIRCLE 19 ON FREE INFORMATION CARD

Surplus Sales of Nebraska
1315 Jones St.
Omaha, NE 68102
Tel. 402-346-4750
Catalog price: $3.00

Tons of RF and other connectors, panel
meters, RF inductors (from Collins, JW Miller
and Barker & Williamson), capacitors, tube
sockets. transmitting and receiving tubes,
and lots of relays. Also ceramic and ferrite Coit
forms. Lots of parts for Collins radio equip-
ment (a must catalog for any amateur using
Collins equipment). Gigantic setection of Col-
lins crystals and mechanical filters. Many
crystal fiiters as well. Gigantic listing of semi-
conductors including many hard-to-find
ones. Prices seem rather high, but where else
can you get some of this stuff?

CIRCLE 20 ON FREE INFORMATION CARD

Surplus Traders
Box 276
Alburg, VT 05440
Catalog price: $3.00 (free to dealers)
Surplus Traders is a unique publication of-
fering items usually in large quantity. They
also have newsletters that you can subscribe
to. The items are varied and change continu-
ously. Most are available only in large quan-
tity. A few are available in small quantity and
single lots that might be of interest to experi-
menters, but the majority are mainly of inter-
est to retail-surpius dealers and manufac-
turers. Of special interest is an offering of 3
gigabytes of PC public-domain software on 3
CD-ROMs for under $100 (also available in
quantity at a substantial discount).
CIRCLE 21 ON FREE INFORMATION CARD

Tanner Electronics
1301 W. Beltline Rd. #105
Carroliton, TX 75006
Tel. 214-242-8702

A short but very interesting list at very nice
prices. I've purchased some interesting dual-
gate FET's, RF AM-receiver chips, and 455-
kHz IF transformers and ceramic filters. Con-
tent probably changes quite a bit from one list
to another.

CIRCLE 22 ON FREE INFORMATION CARD

Techni-Tool
5 Apolio Rd., P.O. Box 368
Plymouth Meeting, PA 19462
Tel. 215-941-2400

One of the most complete illustrated cata-
logs on the subject of electronics tools, test
equipment, chemicals, soldering equipment,

WWW-akherieaniadimhictary com

and much more that I've seen. Many hard-to-

find items.
CIRCLE 23 ON FREE INFORMATION CARD

Tucker Electronics and Computers
Box 551419
Dallas, TX 75335-1419
Tel. 800-527-4642
A bargain list of used test equipment. A line
of 286/386/486-based PC’s and printers.
They tist the “Sangean” series of portable
shortwave receivers. They also have the
Tucker Electronics test-equipment catalog. a
large illustrated catalog of just about every-
thing there is in test equipment. Prices are
high but this is not just surplus stuff, they are
completely reconditioned, top-quality items.
CIRCLE 24 ON FREE INFORMATION CARD

U.S. Cyberlab Inc.
Rt. 2 Box 284 Cyber Rd.
West Fork, AR 72774
Tel. 501-839-8293

The CYANCE KIT division of U.S. Cyberlab
Inc. offers a large setection of kits ranging
from VHF transmitters, receivers, and ac-
cessories to robotics actuators. There is
probably a kit for you regardiess of your spe-
cial interests. They also have a list of hard-to-
find components.

CIRCLE 121 ON FREE INFORMATION CARD

Unicorn Electronics
10010 Canoga Ave. Unit B-8
Chatsworth, CA 91311
Tel. 800-824-34342

Unicorn is my-favorite supplier of IC’s and
semiconductors with a very extensive list at
excellent prices. They also have some
robotics kits, and laser modules and sup-
plies. Their list is a must if you like to stock up
on IC’s at low prices.

CIRCLE 122 ON FREE INFORMATION CARD

Universal Radio
1280 Aida Dr.
Reynoldsburg, OH 43068
Tel. 800-431-3939
A compiete line of shortwave receivers, am-
ateur transceivers, scanners, and accesso-
ries. as well as books of interest to amateurs
and SWL's. Discount prices are listed
CIRCLE 123 ON FREE INFORMATION CARD

Wyman Research Inc.
Box 95, RR1
Waldron, IN 46182
Tel. 317-525-6452
Wyman specializes in units for the trans-
mission and receplion of amateur-television
signals in the 450- to 1280-MHz bands. Very
interesting if you're into ham TV. ]
CIRCLE 124 ON FREE INFORMATION CARD

BUY
BONDS
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Your Ticket To

SUCCESS

Over 28,000 technicians have gained admit-
tance worldwide as certified professionals.l
l Let your ticket start opening doors for you. l

| ISCET offers Journeyman certification inl
Consumer Electronics, Industrial, Medical,
Communications, Radar, Computer and
Video. For more information, contact thel
International Society of Certified Electro-

I nics Technicians, 2708 West Berry Street.

l Fort Worth, TX 76109; (817) 921-9101.|

l Name l
l Address l
l City l
State Zip
| |
l Send material about ISCET and l
l becoming certified.
Send one "Study Guide for the l
l Associate Level CET Test.”” En- l
closed is $10 (inc. postage). _I

HOME
FIRE
SAFETY.
RCTON IT!

FOR FREE HOME FIRE
SAFETY TIPS, WRITE:
United States
Fire Administration
P.O. Box 70274

24

ADVERTISING INDEX

POPULAR ELECTRONICS magazine
does not assume any responsibility for
errors that may appear in the index be-
low.

Free Information No.

1S1 AMCSales ................... 28

— American Radio Relay League . .. 96

—_ Antique Radio Classified. . . .. ... 96
—  CBCInternational .. ........... 96
— CIE .......................... 9
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— ISCET . ...................... 98
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Countersurveillance

Never before has so much

professional information on the art

of detecting and eliminating
electronic snooping devices—and

how to defend against experienced

information thieves—been placed
in one VHS video. If you are a
Fortune 500 CEO, an executive in
any hi-tech industry, or a novice
seeking entry into an honorable,
rewarding field of work in
countersurveillance, you must
view this video presentation again
and again.

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

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

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

Foiling Information Thieves

Discover the targets professional
snoopers scck out! The prey are stock
brokers, arbitrage firms, manufacturers,
high-tech companies, any competitive
industry, or even small businnesses in the
same community. The valuable informa-
tion they filch may be marketing strat-
egies, customer lists, product formulas,
manufacturing techniques, cven adver-
tising plans. Information thicves caves-
drop on courc decisions, bidding
information, financial data. The list is
unlimited in the mind of man—es-
pecially if he is a thief?

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

1-516-293-3751

HAVE YOUR
VISA or MC CARD
AVAILABLE

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

Stolen Information

The open taps from where the informa-
tion pours out may be from FAX's, com-
puter communications, telephone cails,
and everyday business meetings and
lunchtime encounters. Businessmen need
counselling on how to eliminate this in-
formation drain. Basic telephone use cou-
pled with the user’s understanding that
someone may be listening or recording
vital dara and information greatly reduces
the opportunity for others to purloin
meaningful information.

CLAGGK INC.
P.O. Box 4099 « Farmingdale, NY 11735

Please rush my copy ot the Countersurveillance Techmgues
Video VHS Cassetre toratotal cost of $53 95 cach (which

mcdudes 51 00 postage and handling)

No ol Casseutes ordered
Amount ol pmment $
Sales i (N Y S ondy)

Lotal enclosed

Bt oy VISA MasterCard

Card No

Lxpire Date /

Signaruare

Name

Address

ity State Z1p

All payments in U s A unds Canadians add S 00 per VEHS

cassete No foreign orders
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The professional discussions seen on
the TV screen in your home reveals how
to detect and disable wiretaps, midget
radio-frequency transmitters, and ocher
bugs, plus when to use disinformation to
confuse the unwanted listener, and the
technique of voice scrambling telephone
communications. In fact, do you know
how to look for a bug, where to look for a
bug, and what to do when you find it?

Bugs of a very small size are casy to
build and they can be placed quickly ina
matter of seconds, in any object or room.
Today you may have used a telephone
handset that was bugged. It probably
contained three bugs. One was a phony
bug to fool you into believing you found a
bug and secured the telephone. The sec-
ond bug placates the investigator when
he finds the real thing! And the third bug
is found only by the protessional, who
continued to search just in case there were
more bugs.

The professional is not without his
tools. Special equipment has been de-
signed so that the professional can sweep
a room so that he can detect voice-acti-
vated (VOX) and remote-activated bugs.
Some of this equipment can be operated
by novices, others require a trained coun-
tersurveillance professional.

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

This advertisement was not written by
a countersurveillance professional, but by
a beginner whose only experience came
from viewing the vidco tape in the pri-
vacy of his home. After you review the
video carefully and understand its con-
tents, you have taken the first important
step in cither acquiring professional help
with your surveillance problems, or you
may very well consider a carcer as a coun-
tersurveillance protessional.

The Dollars You Save

To obtain the information contained in
the video VHS cassette, you would attend
a protessional seminar costing $350-750
and possibly pay hundreds of dollars more
if you had to travel to a distant city to
attend. Now, for only $49.95 (plus
$4.00 P&H) you can view Counntersur-
veillance Technigues at home and take
refresher views often. To obtain your
copy, complete the coupon or call,
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MULTIMEDIA TOOLCHEST

Want to learn more about multimedia communications and production? SIGHTS & SOUNDS,
the only video magazine dedicated to innovative technology, will show you how.
Every week we feature reports on the latest market trends, product reviews
and insightful interviews with industry experts.

heck us out on October 16th as

we feature the latest in desktop

multimedia equipmert, the GVP
G-Lock VGA+ for high quality desktop
video special effects. The VGA+ is a
plug-in card for the PC using
technology that won an Emmy Award
in 1991, The G-Lock VGA+ accepts live
or prerecorded video, and allows you
to mix, dissolve, fade and color-key
your video with PC graphics that you
create and control. Applications include
titling, overlays, dissolves, and much
more. It offers Composite & Y/C video
input and
output.
215-337-8770 [

ext. 242 Prm PC grapliics 10 i

Overlay graphicsior video

Create smoath t

Print PC sraphitsito tape;
- AT

e T S 3 ]
Overlay graphics'on vided

(rcate smooth transitions
r

JPTER

GVP

See and hear the newest products for your desktop system,
home theater or mobile office. Tune in to....

f you think that
multimedia production
is expensive and

Multimedia Works from
software developer Lenel
Systems International.

With MultiMedia
Works, anyone can create

professional-quality

presentation packages from a
variety of source materials, such as
audio clips, animation, graphics,
analog and digital video, and
documents. And you can easily
add multimedia features to other
programs such as word processing,
spreadsheets and graphics
software.

This powerful yet affordable
product is Windows-based, so you
can be up and running in no time,
increasing the effectiveness of your
messagel!

Check it out October 16th on
SIGHTS & SOUNDS.
761-248-9720

state-of-the-art video

editing system, Media
SuitePro from Avid

Technology, interfaces with your
existing Macintosh computer to
create and manipulate professional-
quality video effects. Tune in to
SIGHTS & SOUNDS on November 27
and see for yourself.

800-949-AVID ext. 2 \

WWW. akherieabiadiahistary com

| Saturdays at 4:30 (et) on CNBC.

ROGRAMMING
305-427-9655
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