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Spring Specials from Heath

Kit projects...

Heathkut Floud Alarm =
detects unwanted =
water Avert "

damage from
leaking water S =
pipes or basement —
wall seepage. Three hours to build.
Needs 9V battery. 134" H x 3%" W x
47" L. KitGD-1701 (2 1bs.) .. $12.95

Program your
doorbell with a
favorite tune
Arrange wire ‘ ;
leads on one-octave : i
keyboard inside doorbell to

program any tune. Includes songbook
with 50+ college, seasonal, Christmas
and special occasion songs. Back door
button activates a part-tune. Volume,
tone, speed and delay adjustable. Two-
evening kit. Takes standard 16 VAC,
50/60 Hz bell transformer.

Kit TD-1089 (3 Ibs.)

........ $32.95
Build your own Heathkit
draft detector

Easily detect heat loss areas.
Turn it on, adjust for silence,
then move sensor in areas
where heating or cooling
losses occur. Temperature
changes set off beeping
alarm and flashing LED.
Used in temperatures from
59-95F. Takes a 9-volt
battery (not included).

Kit NE-2112 (2 Ibs.)

Heathkit Furnace Air |
Cleaner.

Works with heating or

A/C system to reduce

the effects of pollen,

dust and cigarette

smoke. Power supply
mounts onto a cold air duct,
and turns on collecting cell when

blower is running. 1” collecting cells
below directly replace original furnace
filter. 120VAC also works with GD-2196
2" filters. Kit GD-3196 (9 Ibs.) $79.95
Accessory filters 4 sizes available.
$74.95

each.................. ..
Heathkit Portable Air
Cleaner.

Helps solve tough air-
cleaning problems,
removes dust, smoke,
other pollutants from %
6,000 cubic feet (25'x30’
x 8’ room). One-evening kit

includes power supply, 3-speed fan
control and assembled filter. 120 VAC,
60 Hz. Dimensions 262" H x 17v4" W
x 13%2" D.

Kit GDS-1297 (59 Ibs.) . . . .. $199.00
Accessory: Replacement Charcoal
Fitter Assd. GDA-1297-2 (2 Ibs.}.$9.95

Sl Assd. HCA-3000 (21bs.) .. ..

= Coax adaper

Charging
system tester
Diagnose faulty
components in
your car’s
charging
system with
accuracy and ease. A two-wire setup
and three quick tests show you if the
battery has sufficient charge to reliably
start the engine, if the battery is being
charged by the alternator, if the voltage
regulator is faulty (causing the battery
to become overcharged}, or if the
alternator stator windings and rectifier
diodes are functioning properly. No
external power or battery required.
Dimensions are 5%2" H x 2%” W x %4"D.
Kit CI-2065 (2 Ibs.) $19.95

Noise generator:
kit To properly
check out any
stereo or sound
System with a
spectrum analyzer, you need a noise
source with a nearly constant energy
output. This one-evening Pink/White
Noise Generator will do just that...and
at a fraction of the cost of comparable
noise generators.
Kit AD-1309 (2 Ibs.)

For the electronic
hobbyist...

Pocket-size digital
meter for home and
shop Compact digital
meter includes 3¥2
digit, LCD display for
readings up to 1999,
audible continuity
checker and diode : ‘
test. Overload protected onal ranges
new transistor hFE test.

Assd. SM-2310 (1 1b.) Now only $24.95

$24.95

Connector adapter
kit Make 108
different
coaxial
connector adapters
with gold-plated pins and Teflon
insulation. Kit contains male and
female, N, BNC, UHF, SMA TNC and
mini UHF connectors. Special in-
between fittings allow you to assemble
your own adapters in seconds.

$69.95

cables Solve #%;5
frustrating %’W
coax connection
problems with this
convenient adapter cable assortment.
Twenty cables in all help you make
almost any connection. Two handy

stordge racks keep your cables neatly
organized. 50 ohm impedance.
Assd. TPI-5000 (51bs.) . Now $49.95

Unbeatahle Scanner

Prices...

Uniden 10-Channel/10-Band
Handheld Scanner. Save $31.
Superportable, programmable, direct
channel access, channel lockout,
keyboard Jock switch prevents
acudentaﬁ reprogramming. 55 dB @
+ 25kHz selectivity; audio output 300
milliwatts-maximum. Receive 29 to
512 MHz with a 15-channel-per-second
scan speed. Requires 5, AA (not
included) or rechargeable NiCd
batteries.

Assd. BC-55X-LT (11b.) .... $108.88

100-Channel/11-Band Uniden

. Handheld scanner. Reduced $41.
# 100 programmable channels, 10

scanning banks, 11 bands of coverage.
Automatic and manual search, weather
search, 10 priority channels, squelch,
lockout and delay. Selectivity is — 55
B @ + 25kHz; audio output is
450mW maximum. Snap-on battery
pack gives full-powered portable
scanning.

Assd. BC-100X-LT (3 1bs.) .. $188.88
Uniden Tabletop Scanner. 11 bands of
coverage, 5 or 15 channels-per-second
scanning speed. Features automatic
memory search, backup, priority,
programmable lockout, scan speed
control and automatic squelch setting.
Selectivity —45 dB @ + 25 kHz, audio
output one watt at 10% THD. Takes

117 VAC, 60 Hz from an external wall
outlet. Originally priced at $169.95.
Assd. BC-175X-L (3 1bs.) ... $148.88

100 Channel/11-Band Uniden Mabile
scanner. Auto search aircraft, police,
marine and emergency bands. Fully
programmable. Fits neatly under dash,
flip-down stand and telescopic
antenna included. Audio output is 1.5
watts at 10% THD; require 13.8 VDC
(vehicle battery or AC adapter).

Save $61+ .

Assd. BC-580X-LT (51bs) .. $198.88
Deluxe Uniden Mobhile Scanner. Save
$81+ . 100-channel/12-band mobile
scanner. Covers 800 MHz band for full
12-channel coverage. Weather search,
priority, squelch, lockout, delay, auto

Make life easier...

Full-featured remote .o
control center for TP
your TV, VCR and
CATV

Assd. GDZ-143
(11b.) ... $29.95
**Zenith cannot
guarantee that the
PCC will operate
every model TV or VCR.

Recharge your NiCd batteries
Assd. BP-1234 (4 1bs.) ... ... $17.95

Amber screen fish
finder

Assd. Mi-2020
(61bs.) ... $244.95
Accessorigs: Transom
Mount Transducer
Assd. MIA-2020-1 (4 1bs.) . ..
Through-Hull Transducer
Assd. MIA-2020-2 (6 Ibs.) . ..

$44.95
$99.95

Full color fish finder
Assd. MI-2040 i
(101bs.) .. $399.00 &&

Portable weather computer travels in
your shirt pocket Save over $15 on
this compact weather instrument that
goes with you hiking, biking, boating
and camping. Gives time, date and
current temperature, plus keeps a
record of highest and iowest
temperatures. Also acts as a stopwatch.
Automatic power-down feature
extends battery life. Requires three
AAA batteries (not included).

Assd. BW-100 (1 1b.}.Now only $24.95

Heathkit

to order CALL TOLL FREE

1-800-253-0570

Use order code 216-107

and manual band search. Mount under MQ klh —

dash, or AC adapter (included), flip-
down stand and telescopic antenna.
Takes 13.8 VDC.

Assd. BC-760X-LT (5 ibs.) .. $248.88

CIRCLE 16 ON FREE INFORMATION CARD

AmericanRadinHictary Com

fur credll card orders, 24 hours a day.

Some items are closeouts. Al items are
available in limited quantities. Prices for
some items were previously reduced.

For your free Heathkit catalog
call 1-800-44-HEATH.



AUGUST 1989, VOLUME 6,.NO. 8

Popular Electronics

THE MAGAZINE FOR THE ELECTRONICS ACTIVIST!
CONSTRUCTION ARTICLES

THESQUARE TESLA COIL .........iiiihieeitenronnersassasscsenmaenasesravransreinnsuse Vincent Vollono 29
Build this unusual version of Nikola Tesla’s most famous experiment

SFERIC-LEVEL MONITOR ..........ciiiiiennrecnarcenrennenannonsaes R A Ralph W. Myerholtz 33
Keep tabs on changing weather patterns with this atmospheric-condition monitor

PHOTOELECTRIC MOTOR CONTROLLER .................. no8 a8 oo enEttaooo vveiau. Stanley A. Czarnik 45
Find out how photovoltaic cells can be used to your advantage

BUILD THE AUTO SCAN TomGoebel 59

Stay on top of all the action with this scanner-ta-recorder interface

FEATURE ARTICLES

WINNING THERELAYRACE ..............c..cv0iiinnn pooonboc 00800 8800 0 ey oo e el e o = Alvin Syndor 39
Pick the right relay for your next project

SWEEP FUNCTIONGENERATORS ...........cviiieiiniieienninncnnnnes P P Joseph J. Carr 62
Sweep function generators do more than just provide test signals

THE AMAZING AMIGA ................cc0enn 2600000 oo dbMacoa0a0T0g0 0 4B ooa0baok +ve.s.. Karl T. Thurber 65
All about this powerful alternative to the PC

THE CUMMINGS SOLODYNE ... .. ittt iiaereornea e 00 (F0I 70 0X 5 00000000 Glen E. Zook 73
Learn about the one-tube, one-battery radio that died before its time

THE DIGITAL ELECTRONICSCOURSE ........c.c.ociiiiiiiinnnnnns Bowaosc 000 000EE0PIAT0DT John Yacono 75
Shedding a little light on LEDS

EXPLORING PRODIGY . .....vviiieereneieruaensaraesssaretassarnaoassessaensonnanensinnnes Jeff Holtzman 77

Two corporate giants team up to create an on-fine database for the masses

SPECIAL FEATURE
GIZMO oot e e e ettt ee ettt s st et a7

HANDS-ON REPORTS

SCO ELECTRONICS DIGITAL VIDEO STABILIZER ... ........ SRR fygoogob 0620 a00ddado00cbace ole's » XS X 36

COLUMNS

THINK TANK ........ Faovdereseesioen 080000R0000gakkaodod 7060000000000 d0a00 050GOI000aas Byron G. Wels 22

CIRCUITCIRCUS .............. A N P TR Charles D. Rakes 80
Electronic drum circuits

ANTIQUE RADIO ...........ciiiviniiqninrarron ¥1000 0G0 10000000000C0ag0 POC B0 000l 10000 weeo...MarcEllis 82
Exploring the A.C. Super Wasp

HAMRADIO ...........coiiiiiiniieennns n6GEoocooooaoooac Mg Toa00m0000000000000Rho0000 Joseph J. Carr 84
Want to go fox hunting?

COMPUTERBITS ......c.ciiiiiiiiiiiieniraenaerecanaes i e e e FE e e g e £1000/650 59506 Jeff Holtzman 86
Try your hand at our program writing contest

DX LISTENING .......cvvviinnneroteonmeennneseaassacnsesssenananssesscanness 6000050000000 Don Jensen 88
Be a good scout

SCANNERSCENE ............cccnnniunns 500000000600 000ADAAGA0 oo e on a0 b8 ocm o oBoqa .. Marc Saxon 90

DEPARTMENTS

EDITORIAL ....... 50 G0 G & 0Z0 iy S B e s B0 GTUCRH000000030C 800 Jho0 HEE 000005650000 Julian S. Martin 2

LETTERBOX ......ciiiiuineeiriennioniosnenennnes 8 5 00 0 0000000000000 0000008a00000606000000 5 O e 4

ELECTRONICS LIBRARY ............... 6 31000 0.0 60 00 T 5680000 Goldo o 900000 0jo 0G0 3000000000d0006000000G 6

NEW PRODUCTS ............. oo moBa000s B ®o0o00000000000000 foon000000000cuaooablooyd¥ BB H0005 o - o 14

FACTCARDS .................... oS Poaa 0 080000800000 £1000000 B R P 37

FREE INFORMATIONCARD .......c.ccciiiiirennircimennennoccnns o6adbodMhoolfoo 4D 300R0000000R0T >ano000 7"

ADVERTISER’S INDEX .. ....... om0 R0 0bIM0 0000000000005 A B ccodboopomoo00b00H 5™ abaoaand MR BT 106

; Popular Electronics (ISSN 1042-170X) Published monthly by Gernsback Publica- A stamped seff-addressed envelope must accompany all submitted manuscripts m

tons, inc., 500-8 Bi-County Boulevard, Farmingdate. NY 11735. Second-Class or artwork or photographs if their retumn is desired should they be rejected. We disclaim
. postage paid at Farmingdale, NY and at additional matting offices. One-year, tweive any responsibility for the loss or damage of manuscripts and/or artwork or photographs
_issuas, subscription rate U.S, and possessions $21.95, Canada $26.85, all other while in our possession or otherwise. :

countries $20.45. Subscription orders payabie in U.S. funds only, Inftemational Postal
_ Money Order or check drawn on a U.S. bank. U.S. single copy price $2.50. © 1983 by
* Gemsback Publications, inc. Al rights reserved, Hands-on Electronics and Gizmo

trademarks are registered in U.S, and Canada by Gemsback Publications, inc. Popu- As a service o readers, Popular Electronics publishes available plans of information
. lowr Ele trademark is reg: d In U.S, and Canada by Electronics Technotogy relating to newsworthy products, techniques and scientific and technological develop-
Today, Inc. and 1s licensed to Gemsback Publications. Printec in USA ments. Because of possible varfances in the quality and condition of materials and
; workmanship used by readers, Popular Electronics disclaims any responsibility fof
Postmaster: Piease send address changes to Popular Electronics, Subscription the safe and proper tunctioning of reader-built projects based upon or trom pians or
Dept., P.O. Box 338, Mount Mois, iL 61054-9932. information published i this magazine.

AmericanRadioHistory.Com

6861 LSNONY

-



POPULAR ELECTRONICS

n

Popular Electronics

Larry Steckler
EHF, CET
Editor-In-Chief & Publisher

Art Kleiman

Editorial Director

Julian S. Martin, KA2GUN
Editor

Carl Laron
Managing Editor

=

“

=

e“-’» Editorial

Robert A. Young

Associate Editor

John J. Yacono
Associate Editor

Byron G. Wels, K2AVB

Associate Editor

Teri Scaduto
Assistanr Editor

Kathryn Campbell

Editorial Assistant

Joseph J. Carr, K4IPV
Marc Ellis
Jeffrey K. Holtzman
Don Jensen
Charles D. Rakes
Marc Saxon
Contributing Editors

Ruby M. Yee
Production Director

Karen S. Tucker
Production Manager

Robert A. W. Lowndes

Editorial Associate

Marc Spiwak

Editorial Associate

Marcella Amoroso
Production Assistant

Andre Duzant
Technica! lilustrator

Russell C. Truelson
Assistant llustrator

Injae Lee

Assistant [llustrator

Jacqueline P. Cheeseboro
Circulation Director

Michele Torrillo
P-E Bookstore

BUSINESS AND EDITORIAL OFFICES

Gernsback Publications, Inc.
500-B Bi-County Blvd.
Farmingdale, NY 11735

1-516-293-3000
Fax: 1-516-293-3115
President: Larry Steckier
Vice President: Cathy Steckler

Advertising Sales Offices listed on page 106.

Cover photography by
Diversified Photo Services

Composition by
Mates Graphics
and
Magtype

The
Audit
‘ Bureau

The publisher has no knowledge of any proprietary rights
which will be violated by the making or using of any items
disclosed in this issue.

DAH-DI-DAH-DIT DAH-DI-DAH-DAH

Calling all hams! The call is out for a new amateur-radio
license that would not require Morse code qualification. That's
right, a new code-free amateur-radio license.

Immediately, the indignation of many key operators rises, and
the loyal opposition takes root again. Others, from the ranks of
licensed Novice- and Technician-class licensees, and even
responsible CB’ers, are excited by the possibility of such a
license. Is there a middle ground?

Yes, there is! | envision a code-free class of license that would
be categorized by grades (Grade 1, Grade 2, etc.), with Grade
1 at or about the level of the current Technician-class license.
The higher grades would encourage amateur operators in the
code-free license groups to pass stiffer and stiffer theory
requirements so that they may gain access to additional
operating privileges and bands.

Currently, the American Radio Relay League and other such
organizations around the world are considering recommending
such code-free licenses to their respective federal
governments. | leave the exact details to those knowledgeable
groups and wish them success.

The advantage of the code-free license is that the ranks of the
amateur-radio operator will be swelled with technically trained
and motivated operators of the highest order. We should not

stifle those individuals and thereby seriously limit and hamper
the growth of the international fraternity of licensed amateurs.

What is your opinion? I'd like to know. Till then, listen for my

Dah-di-dah-dit Dah-di-dah-dah.

Julian S. Martin, KA2GUN
Editor

AmericanRadioHistorv.Com
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Letters

READING IS FUNDAMENTAL

Iread John Balderson’s letter (Popular Elec-
tronics, April 1989) with great interest. John
wrote that he is faced with the problem of
answering all sorts of questions on the sub-
ject of electronics.

Well, | understand, and it can be a prob-
lem. It does seem that when people find out
you know something about science and tech-
nology, they quickly come to believe that you
know everything!

No one can possibly be familiar with such
an enormous amount of information. But it's
always possible to look things up. That means
reference books—and | think John's elec-
tronics club needs a library.

I've been writing articles for Popular Elec-
tronics for a little over one year, and the fol-
lowing are some of the books I've consulted
again and again:

The Art of Electronics, by Paul Horowitz
and Winfield Hill (1980)

Modern Dictionary of Electronics, by
Rudolf E. Graf (6th edition, 1984)

The Solid State, by H.M. Rosenberg (3rd
edition, 1988)

Getting Started in Electronics, by Forrest
M. Mims (1983)

Nature's Electricity, by Charles K. Adams

Forrest Mims’ book is available at Radio
Shack; the others can be ordered at almost
any large bookstore.

Finally, there is a mail-order company by
the name of Lindsay Publications (P.O. Box
12, Bradley, IL 60915-0012) that sells a wide
variety of extremely interesting books on the
science and history of electricity, including
several on the technology of Nikola Tesla.
Some of these books have been out of print
and difficult to get for a long time. The Lind-
say catalog costs $1.00.

Good luck with your club, John!

Stan Czarnik
Chicago, IL

MAXIMUM MINIMIZATION

I read with interest the article entitied “Boolean
Laws and Reduction” by Louis Frenzel (Popu-
lar Electronics, February 1989). The laws
of Boolean algebra are presented in good
order and reasonable manner. Unfortunately,
Mr. Frenzel got a little confused when it came
to applying the minimization techniques to
a “real” problem.

The minimum logic for the die’s LED dis-

play, presented toward the end of the article,
is far from minimum. What seems to have
caused the confusion was the "don't care”
conditions for what would be die states 7
and 8 if the numbers in the first column of
the table in Fig. 17 were to be continued.
Mr. Frenzel states in the text that we don't
care what the outputs are for those input
states since they will never occur, although
including the “don't cares” in Iagic equations
allows for better minimization. That simply
is not true. The “don't care” conditions help
minimize logic precisely because they can
be included or not, whichever results in mini-
mum logic. In the truth table, Mr. Frenzel
carefully makes the value for the output of
each “don't care” equal to 1. The minimiza-
tion is carried out including those terms and
forcing the output of each LED driver to be
on for those “don’t care” states.

He should have marked the logic combi-
nation for those states and included them
if they made a simplification possible, or else
excluded them. Looking at Fig. 17, it is clear
that LED4 must be on for all odd counts.
The 1’s in the truth table for LED4 corre-
spond exactly to the O's in the “C” column
for the counter. Therefore, the only neces-
sary condition for LED4 is noT ¢. Note that
LED4 would light for the “don't care' condi-
tion 7. Similarly, LED1 and LED7 only need
the condition A+ BC to be on in die counts
4 and 5. They don’t have to be on in the
“don’t care” states. LED2 and LED6 can
be turned on by AC. They only need to be
on for die count 6. LED3 is the only one
that Mr. Frenzel got correct. A+ B +C is the
minimum.

If looking at truth tables of correspondences
strikes some readers as unscientific, they
should look into the subject of Karnaugh
maps, which make logic minimization a mat-
ter of “inspection” rather than tedious appli-
cations of the laws of Boolean algebra. Actu-
ally, using a Karnaugh map amounts to the
same thing as Boolean algebra manipu-
lations. It is basically a method of combining
terms like ABC + ABC to form the single
term AB, by looking at the map and combin-
ing adjacent squares. “Don’t cares” are in-
cluded or not depending only on which re-
sults in the maximum minimization.

RWA.
Ann Arbor, M|

LIGHTNING BULB SUPPLIER

Due to extremely high liability-insurance
rates, Eudonics Inc. has informed us that
they are unable to supply the kits for **Build
The Lightning Bulb” (Popular Electronics,
February 1989). We're sorry for any incon-
vinience that this has caused.—Editor

AdBISAdB

| believe that Joe Carr got tangled up in his
explanation of decibels in his “Ham Radio”
column in the January issue of Popular Elec-
tronics. AdB is a dB. There is no such thing
as a power dB and a voltage dB! An S unit

is usually called a 6-dB change, which is 2:1
in voltage, and P = E2/R or 22=4:1 in power.
The subject is already confusing, without a
prestigious magazine and writer mixing up
the public more.
We all make mistakes, in dB's, etc. Good
luck with a most-interesting column.
VWAR.
Fort Myers, FL

IN THE DARK

Two errors crept into the illustrations that
accompanied the *“‘Lights-on Warning Sys-
tem” article that appeared in the May issue.
In the schematic (Fig. 1), capacitor C2 should
be connected only between U1 pins 4 and
1 and not to pin 3 as shown; delete the con-
necting dot at the intersection of C2 and
pin 3 of U1. Also, in Fig. 3, the parts-
placement diagram, R3 (20,000-ohm, PC-
mount, trimmer potentiometer) was misla-
beled as R2.—Editor

A “NEW” SUBSCRIBER

| just started getting my new subscription to
Popular Electronics, and all | can say is
“Wow!” | was one of the many electronic hob-
byists lost in the computer shuffle, and this
is like a reunion with a long-lost friend—
especially reading Marc Ellis’ reminiscences
in "Antique Radio” (March 1989).

The back issues on the shelf above my
desk are reminders of many years of fun,
relaxation, and education. At the far left is
good old Volume 1, Number 1—October
1954. Well-thumbed, pages brown and brit-
tle, | can tell you without taking it down from
the shelf that John Frye's “Carl and Jerry”
decided to form a new company called some-
thing like Electronics Experimenters Inc. Ham-
receiver kits were advertised, probably for
about $15.00, and crystal-controlled trans-
mitter kits cost about $30.00.

Later on, during my SWL period, Popular
Electronics decided to make us feel speciat
with our own “SWL call letters.” WPEOCUQ
preceded my novice ticket by more than a
year. Carl and Jerry went to school and then
to college, and so did I. They never ceased
their enjoyment of learning electronics, and
neither have |.

Although | would like to say that most of
my projects were completed in a Carl-and-
Jerry style, unfortunately, most of mine were
more in line with Carl Kohler. He was an-
other of my favorites. Our senses of humor
were resonated to the same tuning fork. |
could tell him stories of acrid smoke, blown
fuses, and blown inventions. (Sit around a
group of true electronic hobbyists, and the
funniest stories that are told detail our fail-
ures.) Cart helped us live with, and laugh
at, our catastrophes.

My real reason for writing is to say that
the device submitted by Richard Spratley (pic-
tured on page 89 of the May issue) is a “Sto-
len Power Radio.” f | took the time tonight,
I could find the issue of Popular Electron-



ics in which the circuit was first described.
In that Popular Electronics circuit, a crystal
receiver was tuned to a strong local station.
The rectified and filtered audio was enough
to drive a second receiver that, | believe,
used two transistors for improved reception.
The second radio could be tuned to any sta-
tion on the band, using power from the crys-
tal set. Looking at Dick Spratley’s project, |
would guess that he was measuring the cur-
rent produced and then either powering the
15-transistor radio or the calculator shown
in the picture.

Over the years | have seen many people
lay claim to ideas that | first learned from
Popular Electronics. A good example is the
“Lemon Battery.” | believe it was in the “After
Class” section on batteries that | learned to
make a battery frem a strip of zinc, a copper
rod, and a lemon. A few years ago, some
guy was on television talking as if it were
something he'd just discovered. And the other
day at work, someone had a digital clock
that used Coke for the electrolyte. “Gee,"
he said, “what wifl they invent next?”

Thanks for listening, and keep up the good
work!

D.A
Uvalde, TX

ZIP-CODE SLIP-UP

In “Hands-On Reports: Megamate 3.5-Inch
Disk Drive System’ (Popular Electronics,
May 1989) the address for the software’s
distributor, MicroSolutions, contained the
wrong zip code. The corect zip code is
60115.—Editor

OVERSEAS GREETING

Hello from arctic Scandinavia. Since Popu-
lar Electronics is also available here, | de-
cided to drop you a line.

I read ""Antique Radio” in the March issue,
about the old “optimistic” days that so many
people seem to think are gone. | must say
that I've had the same feeling, and so has
a friend who is much older than |{. Nowa-
days, he often recalls the good old days and
laments, “When | was young | had ideas but
no money. Now I'm old and have money but
no ideas!.”

K.L.
Finland

BRAKE-LIGHT FOLLOW UP

| spotted what | believe is an error in the
article “Flashing Break Light” (March, 1989).
It appears that the orientation of SCR1 and
C4 differs between the schematic and the
parts-placement diagram. Am | correct, and
which diagram is the right one?
H.D.F., Jr.
Katonah, NY

You are correct. On the parts-placement dia-
gram, the cathode and anode connections
of SCR1 were reversed, as was the polarity
of C4. The schematic diagram is correct.—
Editor i
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@ POPULAR ELECTRONICS

To obtain additional information on the books
and publications covered in his section from
the publisher, please circle the item’ s code num-
ber on the Free Information Card

DATACOM COOKBOOK NO. 5
Telebyte Technology, Inc.

The latest Cookbook contains more prod-
ucts to help people tackle connectivity prob-
lems. Solutions presented in this catalog
range from simple wiring alternatives using
modular products, to interface converters
for connecting systems with different elec-
trical interfaces. Telebyte has added PC,

modular, and 3270 product lines to its col-
lections of short-haul modems, interface con-
verters, Datacom test equipment, local-
area multiplexers, and lightning-protection
devices.

Datacom Cookbook No. 5 is available
free of charge from Telebyte Technology
Inc., 270 East Pulaski Road, Greenlawn,
NY 11740; 1-800-TELEBYT.

CIRCLE 85 ON FREE INFORMATION CARD

ing of buying a modem, and those who
want to make the most of the telecommuni-
cations equipment they already own, it ex-
plains data-transmission and communica-
tions protocols, installation, and troubleshoot-
ing, in an easy-to-read style.

The fundamentals of telecomputing—
what it is, what equipment is needed, and
how it works—are clearly explained at the
beginning of the book, followed by some
simple suggestions for getting online with-

out a hitch, whether you're transferring files,

ringing up a BBS, using information-retrieval
services, or linking up to a full-service con-
sumer network. The applications of tele-
communications systems are fully exam-
ined, including a look at new and future
technology. The book also presents a com-
prehensive reference section, including a
“modem telephone directory,” an “online
phone and address book,” information on
cables and connectors, a shopper’s guide,
and troubleshooting tips.

The Modem Reference: Complete Guide
to Selection, Installation, and Applications
is available for $19.95 from Brady Books,
Division of Simon & Schuster Inc., Gulf +
Western Building, One Gulf + Western
Plaza, New York, NY 10023.

CIRCLE 84 ON FREE INFORMATION CARD

THE MODEM REFERENCE:
Complete Guide to Selection,
Installation, and Applications

by Michael A. Banks

This book shows readers how to put tele-
communications to work for them, by pro-
viding all the information needed to choose
the right modem and communications soft-
ware, evaluate online services, and work
out solutions to specific telecommunications
problems. Written for those who are think-

TROUBLESHOOTING AND REPAIRING
YOUR COMMODORE 128

by Art Margolis

Filled with hundreds of do-it-yourself repairs,
troubleshooting tips, and secrets for keep-
ing the Commodore 128 up and running,
this book shows how to save time, money,
and computer down time. The combination

- technical reference, programming guide,

and service manual provides a complete
set of diagnostic programs that advanced
hardware enthusiasts and technicians can
use to test their own C-128's. A master
schematic of the Commodore 128 is in-
cluded, and effective service procedures
for pinpointing problems are described. The
book explains how to take the machine
apart and reassemble it safely and correctly,
including IC-replacement procedures.

Each of the computer’s IC’s is detailed
in a chart that shows its logic, pinouts, volt-
age, and scope readings; the book’s “Chip
Location Guide,” is a layout diagram of all
63 IC's. Electronic and manual techniques
for IC replacement are also detailed. Tim-
ing diagrams are included, and the use of
peek and poke commands to signal trace
circuits is described.

Troubleshooting and Repairing Your Com-
modore 128 is available for $18.95 from
Tab Books Inc., Blue Ridge Summit, PA
17294-0850; Tel. 1-800-233-1128.

CIRCLE 98 ON FREE INFORMATION CARD

LOOKING GOOD IN PRINT:
A Guide to Basic Design for
Desktop Publishing

by Roger C. Parker

Desktop publishing has brought graphics
design out of the realm of professionally
trained art directors and designers, and into
the office and home. This book aims to
teach those who lack formal graphics-art
training how to achieve professional-look-
ing results from whatever desktop-publish-
ing program they use. This isn't a supple-
mental software manual; it assumes that
the reader knows the ins and outs of his
particular system. Instead, it concentrates
on how to create attractive and persuasive
documents.

The book provides easy-to-read instruc-
tions on choosing the right typeface, han-

PRINT

A Guite ty BasiDesign o Doskiop Puhing

dling white space, putting illustrations and
photographs to work, and enhancing docu-
ments by using bullets, boxes, rutes, and
screens. A time-saving section describes
10 common “design pitfalls” and explains
how to avoid them. Actual examples of de-
sign make-overs illustrate the dramatic im-
provements that can be achieved by prac-
ticing simple good-design techniques. Tips
and tricks are offered for specific desktop-
publishing projects, including newsletters,
tabloids, ads, brochures, correspondence,
and manuals.

Looking Good in Print: A Guide to Basic
Design for Desktop Publishing is available
for $23.95 from Ventana Press, P.O. Box
2468, Chapel Hill, NC 27515.

CIRCLE 83 ON FREE INFORMATION CARD

USING dBASE IV
by Edward Jones

Designed for dBASE Iil users who are up-
grading, as well as newcomers to database
programming who are learning dBASE IV
from scratch, this book covers all the fea-
tures of that powerful program. After a brief
introduction to database design and to
dBASE 1V, the book concentrates on how
to use the program’s non-procedural inter-

AmericanRadiaHistary Com




face—a series of pull-down menus that al-
lows users to create, display, and change
databases without dot-prompt commands.

The book also explains how to manage
data efficiently by using the program’s query-
by-example features. dBASE IV's report gen-
erator, macros, SQL support, and an im-
proved application generator (which allows

The Complete

ment potential. It offers advice on how to
advance in the field, and includes exten-
sive listings of professional associations and
electronics manufacturers, publishers, and
educational organizations.

The Complete Electronics Career Guide
is available in paperback for $12.60, or
in hardcover for $19.95 from Tab Books

users to create menu-driven custom appii-
cations) are all covered in detail. Sample
database programs are also included, and
an appendix listing defines all dBASE com-
mands.

Using dBASE IV is available for $22.95
from Osborne McGraw-Hill, 2600 Tenth
Street, Berkeley, CA 94710.

CIRCLE 93 ON FREE INFORMATION CARD

Inc., Blue Ridge Summit, PA 17294-0850;
Tel. 1-800-233-1128.

CIRCLE 98 ON FREE INFORMATION CARD

McGRAW-HILL CONCISE ENCYCLOPEDIA
OF SCIENCE & TECHNOLOGY
Second Edition

a career move. It describes more than 30
possible job paths, and provides a clear
overview of basic electronics to help read-
ers decide which field is really for them.
Career options are explored in the fields
of consumer electronics, industry, broad-
casting and communications, technical writ-
ing, telecommunications, engineering, aero-
space and aviation, computer servicing, the
military, and education. Specific jobs are
described, including the required training
and all the possible ways of obtaining it—
coileges, trade and vocational schools, ap-
prenticeships, correspondence courses,
and on-the-job training. The book gives an
accurate picture of each position's respon-
tsibilities, average pay scales, and advance-

edited by Sybil P. Parker

Packing more data than you'd imagine pos-
sible into one large (2,298-page) volume,
this reference features current, accurate in-
formation on the key concepts and issues
in more than 75 major areas of science
and engineering—including computer sci-
ence and data processing, life sciences,
electronics, physics, geology, chemistry,
ocean and atmospheric sciences, acous-
tics, optics, and meteorology. The material
was extracted from the sixth edition of
McGraw-Hill's 20-volume set, and carefully

THE COMPLETE ELECTRONICS
CAREER GUIDE

by Joe Risse

The field of electronics is growing ever more
diverse, and there are plenty of electronics
jobs for those who know where to look—
and exactly what they want to do. This book
is written for anyone who wants to get into
electronics professionally, or who is already
working in electronics, but wants to make
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Electronics Library

condensed to ensure full, clear coverage
of each topic.

This second edition presents new infor-
mation on many recent scientific and tech-
nical developments, including such timely
and diverse topics as expert systems, su-
pergravity, medical imaging, high-energy as-
trophysics, and AIDS. Four hundred of the
volume's 7,700 articles are new to this edi-
tion. More than 1700 photographs and line

drawings, plus hundreds of charts, dia-
grams, graphs, and tables, supplement the
text. A 30,000-entry index makes each topic
easily accessible. Complete bibliographies
are included, listing additionai reference
sources. Appendices provide such basic
information as units of measurement, mathe-
matical notation, the chemical elements, and
electronic circuitry.

The McGraw-Hill Concise Encyclopedia
of Science and Technology is available for
$110.00 from McGraw-Hill Book Company,
11 West 19th Street, New York, NY 10011;
Tel. 1-800-2-MCGRAW.

CIRCLE 96 ON FREE INFORMATION CARD

the cover of the January 1975 issue of Popu-
lar Electronics) to the wide variety of to-
day'scomputer marketplace. Thetextisfully
illustrated, and important concepts are pre-
sented in boldface for quick summarizing.

An Introduction to Microcomputers: Vol-
ume 0, The Beginner's Book is available
for $16.95 from Osborne McGraw-Hill, 2600
Tenth Street, Berkeley, CA 94710.

CIRCLE 93 ON FREE INFORMATION CARD

THE CD ROM HANDBOOK
edited by Chris Sherman

Thisbook presents an in-depth introduction
to CD-ROM (Compact Disc Read-Only Mem-
ory)technology, investigatingthe enormous
capabilities of discs that can store more
than 660 megabytes each. More than 20
authorities in the field have contributed ma-
terial on their areas of expertise, bringing
togethertimely information on CD-ROM hard-
ware, software, and manufacturing.

The fully-illustrated handbook includes
chapters on CD-ROM and local area net-
works, Digital Video Interactive (DVI) and
Compact Disc Interactive (CDI), designing
a CD-ROM information structure, and CD-
ROM device integration. An historical per-
spective is included, along with a selected
bibliography that shows Search CD-450 in
action, and a discography of published CD-
ROM titles.

The CD ROM Handbook is available in
hardcover for $59.95 from McGraw-Hill
Book Company, 11 West 19th Street, New
York, NY 10011, Tel. 1-800-2-MCGRAW.

CIRCLE 96 ON FREE INFORMATION CARD

FCC-type exam, with answers; a
troubleshooting section that provides prac-
tice in solving the type of problems that
appear on the actual exams; and a listing
of certification programsfor technicians. Re-
vised extracts from FCC Rules and Regu-
lations and extracts from the Communica-
tions Act of 1934 are also presented.

The Radio Operator’s License Q&A Man-
ual, Eleventh Edition is available for $19.95
from Hayden Books, Division of Howard
W. Sams & Company, 4300 West 62nd
St., Indianapolis, IN 46268; Tel. 800-428-
SAMS.

CIRCLE 95 ON FREE INFORMATION CARD

AN INTRODUCTION TO MICROPRO-
CESSORS: Volume 0, The Beginner’s Book
(Third Edition)

by Adam Osborne and David Bunnell

This newly revised edition of the first book
in a popular introductory series provides
novices with the basic concepts needed
for a thorough understanding of microcom-
puters. It presents a complete overview of
how they work, starting with a description
of microprocessors and peripherals that is
detailed enough to help the reader make
smart purchasing decisions when setting
up his own system. The inner workings of
computers and the technical principles upon
which they work are briefly discussed.
(Those subjects are more thoroughly ex-
amined in Volume 1.)

The book’s introduction includes an his-
torical overview of microcomputers, from
the Altair 8800, the first generally available
microcomputer kit (which was featured on

RADIO OPERATOR’S LICENSE
Q&A MANUAL: Eleventh Edition

Milton Kaufman

The latest edition of this perennial best seller
contains information on all the current FCC
regulations in a question-and-answer for-
mat. New topics covered include the phase-
locked loop, frequency synthesis, digital-
logic circuits, op-amps, FET's, mobile-radio
equipment, microprocessors, RF interfer-
ence, and active filters. It's a valuable study
guide for anyone trying to pass the FCC
General Radiotelephone License Exam, the
Marine Radio Permit Exam, or private-
industry electronics-certification exams.

With an emphasis on solid-state circuitry
and state-of-the-art radio communications,
the book presents a strong foundation for
the radio enthusiast. FCC-style questions
are followed by clear answers, and most
subjects-also include in-depth explanations
of the topic. Each section ends with a prac-
tice exam.

Appendices include a completely new,

IBM DESKTOP PUBLISHING
by Gabriel Lanyi and Jon Barrett

The broad field of desktop publishing is grow-
ing at a rate that makes it hard to keep
up with the latest advances, and harder
still to make informed purchasing decisions.
Aimed at anyone who would like to config-
ure a cost-effective, IBM-based de sktop pub-
lishing system, this book strives to narrow
the choices between all the available word
processors, graphics programs, and laser
printers—and to answer some of the ques-
tions that are sure to arise.

Readers who are putting together com-
plete systems, or simply upgrading, will find
help in matching a system to their needs,
budgets, existing equipment, and techni-
cal abilities. Separate chapters present in-
depth coverage of the different components,
available products are reviewed, and the
authors offer recommendations for meet-
ing specific needs.

Basic desktop publishing concepts—
such as resolution, page layout, and fonts—
are explained. Page-composition software
programs (Ventura Publisher, PageMaker,
Byline, etc.) are examined, along with word-
processing software (WordStar, WordPer-
fect, Word, etc.), both with an eye toward
choosing the right one for specific needs.
Hardware options are also examined, in
terms of XT's, AT’s, and 386's; color and

(Continued on page 12)
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Learn to troubleshoot and service today’s

computer systems as you build

a fully XT-compatible micro,
complete with 512K RAM ang

powerful 20 meg hard drive

Your NRI computer training Includes all this: « NRI's unique Discovery Lab® for circuit design and diagnosis
» NRI's hand-held dlgital multimeter featuring “tatk-you-th-o
logic probe that iets you visually examine computer circuits ¢

“intetligent” keyboard, 360K double-sided, double-density disk drive, 512K RAM, 16K ROM « 20 megabyte

Train the NRI Way—
and Earn Good Money Servicing
Any Brand of Computer

Jobs for computer service technicians will
almost double in the next 10 years according
to Department of Labor statistics, making
computer service one of the top 10 growth
fields in the nation.

Now you can cash in on this exciting
opportunity—either as a full-time industry
technician or in a computer service business
of your own—once you've mastered
electronics and computers the NRI way.

NRI's practical combination of
“reason-why”’ theori; and hands-on building
skills starts you with the fundamentals of
electronics, then guides you through more
sophisticated circuitry all the way up to the
latest advances in computer bechnof())gy.
You even learn to program in BASIC and

ine language, the essential language
for troubleshooting and repair.

Get Real-World Skills as You Train
With a Powerful XT-Compatible
Micro—Now With 20 Meg Hard Drive!

To give you hands-on training with the
absolute in state-of-the-art computer
technology, NRI includes the powerful new
Packard Bell VX88 computer as the
centerpiece of your training. As you

le this fully IBM XT-compatible
micro from the keyboard up, you actually
see for yourself how every section of your
computer works.

You assemble and test your computer'’s
“intelligent” keyboard, install the power
supply and 5% disk drive, then interface the
high-resolution monitor. But that’s not all

Your hands-on training continues as
you install a powerful 20 megabyte hard
disk drive—today’s most-wanted computer

" instructions on audio cassette ¢ A digital
@ new Packard Bell VX88 computer with

bhard disk drive * Bundled software
Including MS-DOS, GW-BASIC, word
processing, spreadsheet, and database
programs ¢ Packard Beil reference
manuals with programming guidelines and
schematics.

peripheral—now included in your course to

dramatically increase the data storage

ca;}n\acity of your computer while giving you
g

lightning-quick data access. Plus you work
with exclusive word processing, database,
and spreadsheet software, yours to use for
your own professional and personal
applications.

As you build your computer,
performing key demonstrations and
experiments at each stage of assembly, you
get the confidence-building, real-world
experience you need to work with,
troubleshoot, and service today’s most
widely used computer systems.

No Experience Needed, NRI Builds It In

This is the kind of practical, hands-on
experience that makes you uniquely
prepared to take advantage of today’s
opportunities in computer service. %ou learn
at your own convenience in your own home.

No classroom pressures, nc night school, no
need to quit your present job until you're
ready to make your move. And all
throughout your training, you've got the full
support of your personal NRI instructor and
the NRI technical staff, always ready to
answer your questions and help you
whenever you need it.

FREE 100-Page Catalog Tells More

Send today for NRI's big, L00-page, full-
color catalog that describes every aspect of
NRI’s innovative computer training, as well
as hands-on training in robotics, video/audio
servicing, electronic music technology,
security electronics, data communications,
and other growing high-tech career fields. If
the coupon is missing, write to: NRI School
of Electronics, McGraw-Hill Continuing
Education Center, 4401 Connecticut Ave-
nue, NW, Washington, DC 20008.

IBM is a registered trademark of International Business
Machines Corporation

SEND COUPON TODAY FOR FREE NRI CATALOG!

Ny i
= L]
McGraw-Hill Continuing Education Center

4401 Connecticut Avenue, NW, Washington, DC 20008

dCHECK ONE FREE CATALOG ONLY [ Electronic Circuit Design
[J Computer Programming
[J Data Communications

([} Compauters & Microprocessors
1TV/Video/Audio Servicing
[T Robotics

[1Electronic Music Technology
[ISecurity Electronics

[J Basic Electronics

[J Bookkeeping and Accounting
[J Building Construction

For Career courses |
approved under GI Bill

[ check for details.

[J Air Conditioning Heating & Refrigeration
[J Small Engine Repair
[J Electrician

[J Locksmithing

[ Travel Careers

[] Telephone Servicing

[ Digital Electronics Servicing [J Automotive Servicing [ Paralegal |
Name (Please print) Age |
Street
City/State/Zip

We'll give you tomorrow. Accredited Member National Home Study Council 18050

AmericanRadioHicstory Com

6861 1SNONV

1



Electronics Library
(Continued from page 8)

monochrome displays; graphics cards; and
scanners. The book also includes an analy-
sis of desktop-publishing trends, and a glos-
sary of terms.

1BM Desktop Publishing is available for
$19.95 from Windcrest, Division of Tab
Books Inc., Blue Ridge Summit, PA 17294-
0850; Tel. 1-800-233-1128.
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SHORTWAVE DIRECTORY
Fifth Edition, 1989

by Bob Grove

This latest edition of the Shortwave Direc-
tory provides a guided tour of the radio spec-
trum. it can help shortwave listeners iden-
tify transmissions from around the world,
and make amateur radio less confusing for
beginners and experienced listeners alike.
While concentrating on the busy shortwave
portion of the spectrum, listings (10,000 of
them!) are provided from 10 kHz through
30 MHz. The major emphasis is on 2-way
communications, but hundreds of world
broadcasters’ frequencies are also listed.

SHORTWAVE .. :
DIRECTORY

[ T
S e

e e
——

Maijor listings include Air Force, Navy,
Army, Coast Guard, Federal Government,
Aircraft, Space, Maritime, Public Safety, Busi-
ness and Scientific, Common Carrier, Broad-
casting, and Longwave. Listings are sorted
by agency and cross-referenced by fre-
quency, and over 150 subtitles make iden-
tifications quick and easy. A comprehen-
sive glossary explains communications
terms, call-sign prefixes, procedural signals,
and common abbreviations.

The Shortwave Directory, Fifth Edition,
is available from Grove dealers for $14.95,
or can be ordered directly (add $2.00 for
shipping) from Grove Enterprises, P.O. Box
98, Brasstown, NC 28902; Tel. 1-800-438-
8155 for credit-card orders.
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HARD DISK MANAGEMENT
The Pocket Reference

by Kris Jamsa

Osborne/McGraw-Hill's “Pocket Reference
Series” are pocket-sized and designed to
provide quick answers to common software
and hardware problems and questions. This
book is a handy reference on procedures
for getting maximum speed, capacity, and

performance from a hard-disk drive. It ex-
plains how to back up files for extra protec-
tion, how to organize the disk for best per-
formance, and how to upgrade with a new
version of DOS. Tips for saving time and
keystrokes, and pointers for maintaining
your system are included. The book also
describes how to determine the most ap-
propriate hard disk for your individual needs.

Hard Disk Management: The Pocket Ref-
erence is available for $5.95 from Osborne
McGraw-Hill, 2600 Tentii Street, Berkeley,
CA 94710.
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external hardware—switches, LED’s, lamps,
relays, solenoids, digital circuits, and mo-
tors—to any personal computer with any
BASIC software. BASIC subroutines, which
allow readers to perform some simple func-
tions, are included. The book also provides
source lists for obtaining circuit cards and
electronic parts.

Build Your Own Universal Computer In-
terface is available for $19.95 from Tab
Books Inc., Blue Ridge Summit, PA 17294-
0850; Tel. 1-800-233-1128.
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BUILD YOUR OWN UNIVERSAL
COMPUTER INTERFACE

by Bruce Chubb

The author has isolated the unique charac-
teristics and idiosyncrasies of 105 of the
most popular computer models from IBM,
Apple, Tandy, Commodore, and other manu-
facturers, and designed an interfacing sys-
tem that works with all of them. In this
book, he provides step-by-step instructions
for building his versatile interfacing system,
and then explains how it can be used to
control anything from model trains and
home:security systems to robotic and in-
dustrial control operations.

Some theory is included, but the basis
of the book is the construction and testing
of the actual interfacing system. Each step
is explained in plain English, with accom-
panying illustrations and photographs. The
book shows how to connect all kinds of

ILLUSTRATED MS/PC-DOS 4.0
Sixth Edition

by Russell A. Stultz

Containing all the significant updates to the
popular disk-operating system, this time-
saving reference leads users through a se-
quence of hands-on exercises. It includes
the additional features introduced in Ver-
sion 4.0—the ability to address more than
32 megabytes of disk space, the new
DOSSHELL utility (a menu-driven program
and file manager), and the ability to make
more efficient use of expanded memory.

The book is arranged in alphabetized,
modular entries, each of which provides
a description, applications, and step-by-
step examples. Novices can follow the "Rec-
ommended Learning Sequence” to learn
DOS from scratch, and experienced Dos
users can use individual modules as refer-
ences for solutions to specific problems or
questions. Appendices include a glossary
of terms and definitions, and DOS practice
exercises.

Hustrated MS/PC-DOS 4.0, Sixth Edi-
tion is available for $21.95 from Wordware
Publishing Inc., 1506 Capital Avenue,
Plano, TX 75074. |

CIRCLE 82 ON FREE INFORMATION CARD

W

K

}\\\ ly

I

?:
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Reasons Why TAB Is Your
Source for Electronics Books

B, Buy Both and Save (#5350C) — Yours for only $24.45! # Build Your Own 80386 and Save a Bundle
62 Home Remote Control and Automation Projects by A. Pilgrim. Get power and efficiency at a down-to-earth pncel
by D. Horn. 280 pp., 222 ilus. 232 pp., 84 lilus. #3131H, $24.95

The Robot Bullder's Bonanza: 99 inexpensive Robotics B Troubleshooting and Repairing the New Computers
Projects by G. McComb. 352 pp., 283 lius. by A. Margolis. Save hundreds of dollars in repair costs!
I — cati 416 pp., 350 illus.#2809H, $27.95
B 500 Electronic rcuits wi ractical Applications
: . S 8 Save $10 on the Set (#5300C)— Yours for $33.90!
by J. Whitson. Scores of practical uses for IC circuits. Pass the Associate and Journeyman Exams with Flying Colors!
SRR, 6907, phagaott, S20S0 The CET Exam Book—2nd Ed. by D. Glass and R. Crow.

# Encyciopedia of Electronlc Circults—Vol. 2 The CET Study Guide—2nd Ed. by S. Wilson.
by R. Graf. 700+ circuits. 744 pp., 726 illus. #3138P, $29.95

The TAB Electronics Hobby Series — Save Over $25 on the set (#5282C)— yours for just $75!

B Basic Electronics Course—2nd Ed. by N. Crowhurst. Master the
funndamentals and prepare for the future! 400 pp., 347 iilus., #2613H, $24.85
@ How to Read Electronic Circuit Diagrams—2nd Ed.
by R. Brown, P. Lawrence, and J. Whitson. Become proficient in the “language”
Mow to Read of modern circuitry! 224 pp., 213 ilus., #¥2880H, $20.95
Ll e 8 How to Test Almost Everything Electronic—2nd Ed.
- Il by J. Darr and D. Horn. An outstanding bestseller, over 35,000 copies sold!
180 pp., 138 ilus., #2925H, $16.95
44 Power Supplles for Your Electronics Projects
by R. Traister and J. Mayo. Find the simple or advanced circuits you need for
all your project designs! 220 pp., 208 liius., #2922H, $24.95
ow to Test s Sungis EAMLAUG B Beyond the Transistor: 133 Electronics Projects
i iai o Erolices RESLASAAS by R. Turner and B. Rutherford. Make the most of semiconductors—
1] = no experience necessary! 240 pp., 173 illus., #2887H, $16.95

B Troubleshooting and Repairing VCRs
by G. McComb. Save money making your own YCR repairs! 336 pp., 200 illus.
#2960H, $26.95

8 Build Your Own Universal Interface

by B. Chubb. Use your computer to control almost anything! 285 pp., 224 illus.
#3122H, $27.95

B The Master Handbook of IC Circuits—2nd Ed.

by D. Hom. Build 979 different circuits using 200 + popular ICs! 544 pp., 960 itus.
#3185H, $34.95

TO ORDER, Call Toll Free: 1 1-800-822-8158

(in PA and AK call direct 1-717-794-2191) or mail coupon to:
TAB BOOKS Inc., Blue Ridge Summit, PA 17284-0840

Please send me the book(s) below.
No. Price No. Price.

Ay

"I

No. Price No. Price
PA, NY, and ME residents add applicable sales tax (in Canada add $5.00 shipping

i
1
1
i
& handling.) =
1
i
i
i
i
|
|

£J Check or money order enclosed (made payable to TAB BOOKS Inc.)
Charge my {J VISA [J MasterCard [J American Express

B Customize Your Home Entertainment System

by S. Sokolowski. Build audio and video enhancements with
22 inexpensive projects! 288 pp., 100 illus. #3234H, $24.95

B The 8088 Project Book by R. Grossbliatt. .

Design and construct an 8088 computer and 17 hardware and
software enhancements! 256 pp., 125 ilus. #3171H, $27.95

8 The Laser Cookbook

by G. McComb. 88 inexpensive, fun-filled and useful projects!
401 pp., 361 nlus. ¥3090H, $25.95

Acct. No. Exp.
Signature

Name -
Address
City
State/Zip
SATISFACTION GUARANTEED—If you are not completely satlsﬂod.

return the books for a complete refund. PESS
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New Products

To obtain additional
products covered in this section from the
manufacturer, please circle the item's code
number on the Free Information Card

information on new

WORD PROCESSOR

AT&T’s Word Processor 7700 includes an
electronic typewriter and a monitor with 24-
line display. Users can create, edit, and
store up to 300 pages, and then print them
out at up to 90 characters per second, in
16 type styles and sizes.

The word processor aiso features a
77,000-word dictionary, a built-in calcula-
tor; and dedicated keys for such functions
as center, search, print, indent, and insert.

in the world. With the HD243/HD245 220-
volt heavy-duty appliance modules, you can
control water heaters and window air con-
ditioners; with the TH2807, thermostats can
be controlled.

When you're on vacation, lights can be
turned on and off to make it look as if some-
one's home, and you can turn the heat up
before driving home from the airport. Or
you can use it on a daily basis, to set the
temperature at home before leaving the of-
fice. The TR2700 set also works as a re-
mote control when you're at home, to turn
off radios or TV’s in other rooms. The aw
UGHTS ON button can light the whole house
if you hear a noise at night, and the aw
UNITS OFF button shuts everything down to
save energy.

The telephone responder/controller is in-

stalled by simply plugging it into an AC out-
let and its phone cord into a standard phone
jack. Signals are sent over existing house
wiring to control those lights and appliances
that are connected to X-10 modules.

The TR2700 telephone responder set
has a suggested retail price of $39.99, and
the X-10 Powerhouse Modules cost $14.99
each. For additional information, contact X-
10 (U.S.A) Inc., 185A LeGrand Avenue,
Northvale, NJ 07647.
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The suggested retail prices are $59.95
for the WPO-VHF or WPO-UHF and $49.95
for the WPO-TV. An optional suction-cup
mounting bracket (SC-4) costs $20.00. For
further information, contact Electron Proc-
essing Inc., Sales Department, P.O. Box
708, Medford, NY 11763.
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A help key and a menu make those func-
tions easy to use. For basic typing jobs,
the 7700 can be used as a standard elec-
tronic typewriter.

The Word Processor 7700 has a sug-
gested retail price of under $1000. For more
information, contact AT&T, 5 Wood Hollow
Road, Parsippany, NJ 07054.
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TELEPHONE RESPONDER SET

The X-10 Powerhouse TR2700 telephone
responder/controller set consists of the
TR270 responder and the TR274 remote
transmitter. Used with X-70 Powerhouse
Modules or any X-10-compatible modules—
including those sold by Radio Shack, Sears,
Heath/Zenith, and Leviton—it allows you to
control as many as eight household lights
and appliances from any phone, anywhere

ANTENNA COUPLER

Electron Processing’s WPO Window Cou-
pler lets you connect your outside antenna
to your inside TV, scanner, or VHF/UHF
transceiver without drilling holes in the win-
dow frame to route the antenna line. The
WPO Window Coupler consists of two weath-
erproof boxes that mount on either side
of the window with double-sided tape. Each
box contains either a BNC, a UHF (PL-259
mate), or a type-F connector, and links to
either the antenna or to the receiver.

Three models are available. Both the
WPO-VHF (for use in the 140 — 160-MHz
range) and the WPO-UHF (for the 440 — 460-
MHz range) are rated for 25 watts and pro-
vide a 1.5:1 VSWR across a 10-MHz sec-
tion of their bands. Loss is 2-dB or less
on most windows. The WPO-TV, which is
used only to receive (TV, FM, and scan-
ners), covers the entire 60 — 800-MHz band
with only 8-dB loss.

COMPUTER MOUSE

The B125 Bondwell Mouse.is a high-
speed (250-mm/second) and high resolu-
tion (200-dots-per-inch) opto-mechanical con-
troller for IBM PC-compatible computers.
The mouse has three command buttons
and two additional buttons that accommo-

:
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date a turbo function and a sensitivity con-
trol for cursor movement.

The B125 mouse has both DB25 and
DB9 pin connectors. Bundled with Dr. Halo
Il software and its own Microsoft-compat-
ible driver program, the mouse is compat-
ible with Mouse System PC Mouse and
Microsoft Serial mouse-mode selections.

The B125 mouse controller has a sug-
gested retail price of $69.95. For more in-
formation, contact Bondwell Industrial Co.,
Inc., Quick Shot Division, 47485 Seabridge
Drive, Fremont, CA 94538,

CIRCLE 104 ON FREE INFORMATION CARD

GP1B INTERFACE CARD

The Philips PM 2202 GPIB interface card
from John Fluke turns an IBM PS/2 com-
puter into a versatile controller for GPIB/
|EEE-448 instrumentation and measure-
ment systems. No hardware setup is re-
quired. The card is inserted into one of the
PS/2's Micro Channel plug-in slots; initiali-

—h
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zation is done automatically upon power-
up by the computer's “Programmable Op-
tion Select” facility.

The interface card comes with a set of
software routines and drivers, which sim-
plify GPIB programming and can be in-
cluded in applications written in BASICA/
GBASIC, Microsoft C, and Pascal. The rou-
tines include all commonly used functions—
bus commands, sending and receiving mes-

sages, remote and local instrument setting,
serial polling, time-out setting, etc. The rou-
tines also include error checking. The PM
2202 supports several Philips GPIB soft-
ware packages.

The PM 2202 GPIB interface card has
a U.S. list price of $695.00. For further in-
formation, contact John Fluke Mfg. Co., Inc.,
P.O. Box C-9090, Everett, WA 98206; Tel.
800-443-5853, ext. 77.
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EIA CTCSS tones in the FM mode, which
makes working 10-meter repeaters a snap.
it also provides 4 watts of audio output for
good performance in high-noise environ-
ments. It has high-speed semi-QSK opera-
tion, a built-in 800-Hz offset for easy CW
operation, a disable switch for the RIT, and
continuous tuning (with a choice of 10-
kHz, 1-kHz, and 100-Hz step sizes) from
pushbuttons on the microphone.

The HR 2510 and the HR 2600 10-
meter mobile transceivers have suggested
retall prices of $399.95 and $489.95, re-

spectively. For further information, contact
Uniden Corporation of America, 4700 Amon
Carter Blvd., Ft. Worth, TX 76155.
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SMT OP-AMPS

Five of Analog Devices' small-outline inte-
grated-circuit (SOIC) op amps provide high-
speed, 4- to 725-MHz range of gain band-
widths and precise AC and DC perform-
ance for demanding surface-mount tech-

MOBILE HAM RADIOS

Contacts in North and South America,
Europe, Africa, Asia, and Australia are not
uncommon with either of Uniden’s two
styles of President 10-meter mobile trans-
ceivers. The HR 2510 and the HR 2600
are full-featured, all-mode (SSB/CW/AM/
FM) amateur transceivers that have 25-
watts PEP output for SSB and CW, and
10 watts for AM and FM. Both cover the
entire amateur 10-meter band (28.000 to
29.6999 MHz) and feature noise blankers,
scanning, microprocessor-controlled opera-
tion, digital VFO, and analog RIT.

The HR 2600 features selectable 100-
kHz offset and encoding of any of the 38

List $560 |+ ‘995

HITACHI SCOPES AT DISCOUNT PRICES

* DC to 100MHz
* Dual Channel

* Delayed Swaep
* CRT Readout

* Sweep Time

* Ait Magnifier . Au\ornnglng

* Compact Size | V.1060 * Trigger Lock

List $1595 $1,325 - 2mV sensitivi

* OC to 40MHz
» Dual Channsi
* CRY Readout
* Cursor Meas
* DC Oftset

Save $141
20MHz Dual Trace Oscilloscope

All Hitachi scopes Inciude probes, schematics
&nd Hitachi's 3 year guaranty on parts and
|bor. Many accessories avallable for all
Lcopes.

V223 20MHz
V422 AOMHZ
V-42)  40MHz
V660 8OMHZ
V-1085 100MHz
V-1100A 100MHZz
V-1150 150MHz

30MHz Dual Trace Oscilloscope

$359
M0-1251

* 6" CRT
s Builtin
tester

P-2 100MHz. 1x, 10x §23.95
Fits all scopes with

IST E E

$770 ?&? £

87 $150

$130

.7.. E $170

.T.. 2mV sent Dollvaﬂ Sweep, CAT Readout, Cursor Meas X 670 $225

.. ImV sens, Dclayod Sweap, CAT Readout, DVM, Counter N $250
_ 1mV sena, Delayed Swees, Cursor Maas, DVM, Counter " *

35MHz Dual Trace Good to 50MHz

$495
0-1252

* High luminance 6 “CRT
* 1mV Sensitivity

* 6KV Acceleration Vollage
* 10ns Rise Time

* TV Sync BNC «

® X-Y Operation * Z Axis
* Delayed Triggering Sweep,

AR . » X-Y Opx
Top quality scopes at & very reasonable price. Contains all desired features. Two 1x, 10x probes, dlagrams and manual. Two year guarantee.

——
Autoranging DMM True RMS 4¥2

Multimeter with nlgml Capacitance Meter| Digital LCR Meter
ant e,

M-5000 | § NN Olot
$45 s135 "7

9 Functions |
Memary and 05% DC Accuracy

Data hold 1% Resistance
%% basic acc with Freq. Counter | £
3va digit LCD and deluxe case

¥ Reacs Volts, Ohms,

LC-1801
$125

Measures

t Coils 1uH-200H
Capa 1pt-200ut
Res .01-20M

Transistor Tester

cM-1550 | |
$55 CMm-1500

$58.95
9 Ranges
.1pf-20,000ufd
Current, Capacitors,
Transistors and
Diodes with case

5% basic accy
Zero control
with case

AC Clamp-On Banch DMMS

0-1000A AC| M-3500
Works with | 3 digit 5125 m ungu 5175
most DMM | .1% scey |\

SOLDERING STATION

TEMPERATURE CONTROLLED]
Current Adapter 3 =) —
$T7-265 A
822 Temp range
300F-900F

Soideriess Breadboards | Low Cost Multimater
|| . M-1600
9430

1,!&0 pins $151 |

-i 10A Scale

ol Sl Auto zero
Ipolarity

$135

$25
3% digit LCD|
1% DC Accy

Digttal display 2.170 pins §;
9438

2,860 pins $35
Alt have color

Grounded tip Sodedlooata

Overheat prot

§HOWN

Wide Band Signal Generators

T $6-9000 $129
RF Freq 100K-450MHz
AM Modulation of 1KHz|
%) Variable RF output

3'% Digh Probe Type DMM

Convanient one hand operation

Function Generator

Blox
RS
'____: - 528.95

Provides sine.tri,8qu wave

#9610 Resistor Blox
47 ohm 10 1M & 100K pol

SG-9500 with Digltal Display
and 150MHz bullt-in Freq Ctr $249

Measures DCV, ACV, Ohms
Audibie continuity check, Data hold

From 1Hz 10 MMz
AM or FM capability

#962C Capacitor Blox

47pf to 10MFD

Digital Tripie Power Supply XP-765
$249

0-20V at 1A
0-20V at 1A
5V at 5A
Fulty Reguiated. Short circuil protected with
2 Limit Cont., 3 Separate supplies

XP-660 with Analog Meters $175

Quad Power Supply

. 12V at 1A
Fully regulated and SV at 3A
short circuit protected SICIE
XP-575 without meters $39.95

10MHz XT 100%

5 Year
Warranty

F-1000 1.2GH
$259
F-100 120MH

F!vequency Period, Totalize, 3179

Self Check with High Stabilized Crystal Oven

GF-8016 Function Generator
with Freq. Counter
$239
Sine. Square, Triangle
Pulse, Ramp, .2 to 2MHz
Freq Counter .1 - 10MHz

BF-8015 without Freq. Meter $179

Oscilator, 8 diglt LED display

WE WILL NOT BE UNDERSOLD!
UPS Shipping: US 5%

(510 Max) IL Res., 7% Tax M=
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1245 Rosewood, Deerfield, 11. 60015

(R00) 292-7711 (312) 541-0710

*5110MH2z Motherboard
+8 Expanslon Slots
«Math Compressor Slots
+360K Floppy Drive

«AT Style Keyboard

FREE spreadshest

IBM® Compatible

$595

MODEL
PC-1000

*256K RAM

Expandable 10 640K
*Monochrome Monitor
=Monographic Video Card
«Parellel Printer Port

and word procsssor

3.XXMS DOS and GW Baslc add $75

15 Day Money Back Guarantee

2 Year Warranty

WRITE FOR FREE CATALOG
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New Products

nology applications. The 8-pin SOIC pack-
age has lower internal inductance and ca-
pacitance than—and is only one-third as
high and half as long as—its DIP counter-
part, ensuring faster, more reliable opera-
tion while saving board space.

The designer has a choice of bandwidths.
The AD712 is a 4-MHz dual-channel BiFET
for high-resolution applications. The 13-
MHz AD744 guarantees settling of 10-volt
steps to within 0.01% in a maximum of 750
ns. The AD847, which was designed for

E |

various buffer, driver, and video appli-
cations, features 50-MHz unity-gain band-
width and 300-volt/us slew rate, yet requires

less than 5-mA of quiescent current. The

50-mW AD848 and AD849 have respec-
tive gain widths of 175 MHz and 725 MHz,
and both are suited for video and line-
driver applications. All five op-amps offer
high precision, offset voltages guaranteed
less than 2 mV, and total harmonic distor-
tion below +120 dB at 1 kHz.

Pricesin 100's forthe AD712 and AD744
begin at $0.95 and $2.48 each, respec-
tively, and $2.95 each for the AD847,
ADB848, and AD849. For more information,
contact Analog Devices Literature Center,
70 Shawmut Road, Canton, MA 02021.
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a "Continuous” mode that shoots up to 4
frames in row, using 1.5-frame-per-second
motorized film advance. An LCD panel on
the top keeps the photographer informed
of the camera’s operation status.

The built-in flash fires automatically when
needed, and “Fill-in Flash” compensates
for backlighting. “Slow-Synchro Flash” with

/1s-second shutter speed lets even the back-
ground be exposed, for balanced sunsets
and twilight portraits. The flash can be
turned off completely when not wanted.

The Infinity Twin has a suggested list
price of $325.00. For more information, con-
tact Olympus Corporation, Crossways Park,
Woodbury, NY 11797.
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the kit costs $110.00. For additional infor-
mation, contact Elenco Electronics, inc., 150
West Carpenter Avenue, Wheeling, IL
60090.
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35mm CAMERA

The Olympus Infinity Twin has A twin-lens
system that completely eliminates noisy and
time-consuming lens extension and re-
traction, and fits into a more compact body
(about 5 x 212 x 2 inches) than other
tele-wide lens-shutter cameras. A 35mm
autofocus lens is positioned in the middie
of the camera, with the 70mm lens above
it. In the “Tele” mode, a specially designed
mirror reflects the image from the 70mm
autofocus lens down onto the film plane,
without using a teleconverter. The 35mm
lens provides wide-angle coverage for group
photos and outdoor shots; the 70mm lens
offers 2 x telephoto power for close-ups.
The weather-resistant, 9-ounce Infinity
Twin has a programmed auto-exposure sys-
tem that selects both the aperture and shut-
ter speed, and film speed is set automati-
cally. It also has a twin-shot self timer and

DIGITAL TRAINER

The Elenco XK-220 digital trainer provides
students and hobbyists with hands-on train-
ing in how digital theory actually works. Avail-
able fully assembled or in kit form, the trainer
has 3 power supplies, 8 data switches, 2
logic switches, and 8 logic indicators. Cir-
cuits can be easily assembled on the 590-
pin breadblock and 100-pin breadstix. The
unit comes in a sturdy carrying case with
a parts box attached inside the lid to keep
everything in one place. Instructions, cir-
cuit descriptions, and a troubleshooting
guide are also included.

The assembled XK-220 costs $150.00;

PC VOICE-RECOGNITION SYSTEM

The Voice Master Key System (PCKS-PO-
200), a complete hardware/software pack-
age from Covox, lets the user add voice
commands and digitized speech to IBM
PC’s and compatibles running under MS-
DOS. The speaker dependent, isolated
word recognizer simplifies CAD, desktop
publishing, word processing, and game-
playing. The system is also useful for soft-
ware developers who want to incorporate
speech or sound into their programs.
Voice Master Key includes a half-sized
hardware card that can be inserted in any
available expansion slot, a quality head-
set, an instruction manual, and recognition
software (a 64K RAM-resident utility). As
many as 256 vocal inputs can be used to

replace dozens of keystrokes or mouse
point-and-clicks. Voice commands and their
associated keyboard macros are easy to
assign.

The system also contains developer soft-
ware for speech and sound recording and
editing. Graphics-based editing lets the user
cut and paste the sound waveform, and
the results can be saved to disk and linked

“I's my own idea, a Sis-wave
with a top-hat—upside down
it's a pooper-scooper!"’
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to form digital sound files. Digitized voice
memos can be recorded and sent over net-
works.

The Voice Master Key System costs
$149.95. A software-only package for the
Tandy 1000SL/TL costs $89.95 and requires
a Tandy/Radio Shack electret condenser
microphone. For more information, contact
Covox Inc., 675 Conger St., Eugene, OR
97402.
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PORTABLE SPECTRUM ANALYZER

AVCOM’s PSA-65A spectrum analyzer is
designed for 2-way radio, cellular, cable,
LAN, surveillance, production, and research
and development work. It covers frequen-
cies from 2 MHz through 1000 MHz in one
sweep, with sensitivity greater than =90
dBm at narrow spans. its zero spaN switch
allows instant monitoring of transmissions
as soon as the “spike” is tuned to the cen-
ter of the display.

The 18-pound, battery- or line-operated
portable spectrum analyzer measures 11'/2
X 52 x 131/2inches. Optional frequency
extenders allow the PSA-65A to be used
at Satcom and higher frequencies, Other

options include an audio demodulator for
monitoring, log-periodic antennas, and a
carrying case.

The PSA-65A portable spectrum analyzer
costs $2,675.00. For brochure and spec
sheet, contact AVCOM of VA, Inc., 500
Southlake Bivd., Richmond, VA 23236.
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DOT-MATRIX PRINTER

Radio Shack’s Tandy DMP 300 is a 10-
inch carriage printer that features full 24-
wire graphics and prints as fast as 270 char-
acters per second. Designed for home or
business offices that generate high-quality
text and graphics, its word-processing and
data-processing modes print 10, 12, and
17.1 characters per inch, in proportional,

elongated, boldface, or italics fonts. The
printer can also handle subscript, super-
script, double-height, and microfont type.
The printer emulates both the Tandy char-
acter set and the IBM Proprinter X24 printer,
providing high-resolution graphics of
360 x 180 dots per inch. Its IBM Alternate
Graphics Mode provides greater compati-
bility with graphics-based software. it can
store up to 12,000 characters in memory
with an additional 32,000-character mem-

ory available for download fonts.

The DMP 300 can handle paper up to
10-inches wide, and has a semi-automatic
sheet feeder. A built-in push tractor with
automatic paper advance puts the paper

ver... Electronic
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Discover...
Western & Eastern Treasure.

Call us today and say, “Send my FREE SAMPLE ISSUE of
Western & Eastern Treasures.” If | like it, I'll pay just $13.95
for 12 more issues (13 in all — $11.40 off the newsstand price).
If not, I'll cancel and owe nothing. My first issue is absolutely

FREE. (Call 1-800-435-0715 -
InIL: 1-800-892-0753 1rsorE

i Scemmmman DEGIGN
BRONEGERSHUIRDNGY - < 3 INTRO

Easy to learn, easy to use manual

PCB design package. Capable of $395
producing professional artwork for
multi-layer, through-hole boards to

32 x 32 inches. Host of powerful

editing features make efficient PCB

lay-out a breeze. Gerber and NC Drill

output.

Protel offers other fine programs: PROTEL-
SCHEMATIC, the easy to use schematic cap-
ture program, and PROTEL-AUTOTRAX, the

full-featured PCB layout program.

HARDWARE : IBM PC/AT/XT/PS2 or compatibles..... 640K RAM.....
2 floppies or a hard disk..... PC or MS-DOS greater than version 2.0

ORDER TOLL FREE, CALL: (800) 544-4186
i you are in CA, HI_ AK, or Canada, call: (408) 437-7771 ‘pm[m]’&‘l

PROTEL TECHNOLOGY INC.

A Member Company of Critec Corporation

50 Airport Parkway (408) 437-7771
San Jose, CA 95110 fax (408) 437-4913
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New Products

in the right position for tearing with no waste,
and single-touch parer Park allows fan-fold
paper or forms to remain in the printer while
cut-sheet paper or envelopes are printed.

The DMP 300 printer (Catalog #26-
2818) is available at local Radio Shack
stores for a suggested retail price of
$649.00. An optional one-bin cut-paper
feeder, the CSF 300 (Catalog #26-2816)
has a suggested price of $299.95. For fur-
ther information, contact Radio Shack, 1700
One Tandy Center, Fort Worth, TX 76102.
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8mm CAMCORDER

Nikon's versatile VN-950 Action-8 camcor-
der lets the user choose the standard 8mm
recording mode or the “Hi-Band," also called
“Hi8,"” recording system. The conventional
8mm range is 4.2 — 5.4 MHz; the Hi8 range
185.7 — 7.7 MHz—resulting in horizontal reso-
lution that is improved to more than 400
lines. While Hi8 recording and playback
must be done on Hi8 tapes using a camera
with a Hi8 system, Hi8 tape can be recorded
and played back in the normal 8mm mode.
The VN-950 accepts Hi8 tapes or conven-
tional 8mm tapes for recording and play-
back in normal mode.

The camcorder has an 8 X power-zoom
lens with macro focusing for close-ups. Its

variable seven-speed electronic shutter has
speeds up to '/10,000-second. In the auto-
Lock mode, focusing, exposure, and white
balance are all adjusted automatically. By
switching off auto-Lock, the entire system
can be operated manually or the pho-
tographer can choose to control some fea-
tures manually and others automatically.

Built-in special effects include freeze-
frame, slow motion, and frame-by-frame ad-
vance. A 2-page digital superimposer al-
lows prerecorded pictures, illustrations, or
titles to be superimposed while recording
a scene. A Faper mode creates smooth tran-
sitions by letting the picture and sound gradu-
ally fade in or out.

For editing, a flying erase head provides
noise-free picture transitions and smooth
inserts. The camcorder can also be con-
nected to other video equipment for editing
and dubbing through its S-VIDEO and video/

audio inputs and outputs. The S-VIDEO
connector transmits and receives luminance
and chrominance (the two components in
a composite video signal) separately, which
minimizes flickering and blurring, enhances
sharpness, and assures minimum picture
loss during editing.

The VN-950 comes with an AC adaptor
and a rechargeable battery pack, which pro-
vides about 50 minutes of continuous cam-
era recording when fully charged. Its RFU
adaptor kit (also included) provides com-
patibility with TV's and VCR's that aren't
equipped with video/audio inputs, an AV
connecting cord, and a connecting cord with
“8" connectors.

Prices and availability for the VN-950 Ac-
tion-8 camcorder have yet to be announced.
For additional information, contact Nikon,
Inc., 623 Stewart Avenue, Garden City, NY
11530.
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tects the sheathed iron from tip damage
caused by other tools in the kit. Most 50-
watt or less irons fit the iron Sleeve.

Prices for the lron Sieeve start at $19.95,
with quantity discounts available. For addi-
tional information, contact Electron Proc-
essing, Inc., Sales Department, P.O. Box
708, Medford, NY 11763.
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SMALL-PARTS CABINET

Contact East's portable Small-Parts Stor-
age Cabinets help keep easy-to-lose com-
ponents and compact tools organized. Avail-
able in three styles, the cabinets have rust-
proof removable drawers in different con-
figurations. A “self-storing” front door slides

open into the bottom of the cabinet for free
access to the drawers, and double latches
shut to prevent drawers from accidentally
sliding open. A padlock tab will accept a
#10, a #7, or a #3 lock (not included).

The Small-Parts Storage Cabinet costs
$77.95. For additional information, write to
Contact East, 335 Willow Street South, P.O.
Box 786, North Andover, MA 01845,
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SOLDERING-IRON SLEEVE

The Iron Sleeve from Electron Processing
saves time for the technician by allowing
him to place a hot soldering iron back into
his toolkit without having to wait for it to
cool down. The fron Sleeve is an 11-inch
long, 5-inch diameter tube that contains a
proprietary heat-absorbing mass. The sol-
dering iron is held in place by a Velcro strap.
Besides absorbing heat, the sleeve pro-

VOICE-OPERATED COMPUTER

Advanced Products & Technologies’
VOICE is atotally voice-operated computer.
The hand-held, cordless unit has graphics,
video, voice synthesis, serial-port outputs,
two software capsule slots, and CPU ac-
cess—but no traditional keyboard. The
Voice computer can be trained to recog-
nize spoken commands, and responds in
a synthesized voice.

The unit has a base voice-recognition
vocabulary of more than 500 words and
phrases, which results in tens of thousands
of sentence inputs and outputs. It is avail:
able in two models.

Conversational Computing, using Na-
tiveguide software, is a data-processing sys-
tem that will translate 35,000 sentences spo-

ken in your voice into a computer-synthe-
sized Spanish voice. (French and other lan-
guages will be available later this year.)
The Explorer could also be used to man-
age the data on your PC, eliminating the
need to program macros.

The Voice Conversational Computing
package has a suggested price of under
$2300.00. For further information, contact
Advanced Products & Technologies, 15444
N.E. 95th St., Redmond, WA 98052. BB
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EXPAND YOUR CAREER HORIZONS...
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ELECTRONICS
EDUCATION
OF
TOMORROW
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START WITH CIE.

Microprocessor Technology. Satellite Communications.

Robotics. Wherever you want to go in electronics...
start first with CIE.

Why CIE? Because we're the leader in teaching
electronics through independent study. Consider this.
We teach over 25,000 students from all over the
United States and in over 70 foreign countries. And
we've been doing it for over 50 years, helping
thousands of men and women get started in
electronics careers.
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The CIE Microprocessor Trainer helps you to feam how circuits with
microprocessors function in computers.

the handy reply coupon or card below to:
Cleveland Institute of Electronics,
1776 East 17th Street, Cleveland, Ohio 44114.

e l E World Headquarters

AHO-125

Cleveland Institute of Electronics, Inc.

1776 East 17th Street e  Cleveland, Ohio 44114

[ Please send your independent study catalog.

For your convenience, CIE will try to have arepresentative
contact you — there is no obligation.

We offer flexible training ta- meet your needs. O m—
You can start at the beginner level or, if you already Address . - Apt
know something about electronics, you may want to )
start at a higher level. But wherever you start, you Ciy - — i
can go as far as you like. You can even earn your Age Area Code/Phone No. J5

Associate in Applied Science Degree in Electronics.
Let us get you started today. Just call toll-free
1-800-321-2155 (in Ohio, 1-800-362-2105) or mail in
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Check box for G.1. Bill bulletin on Educational Benefits
[J Veteran [ Active Duty MAIL TODAY!

Just call toll-free 1-800-321-2155 (in Ohio, 1-800-362-2105)
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Think
Tank

ger input of U1) are open, the circuit
remains in the ready state, and does
not frigger SCR1 into conduction. Be-
cause the relay is not energized, bat-
tery current is routed through the relay’s
normally-closed terminal and current
limiting resistor R3 to LED2, causing it to
light.

However, when one of the switches

DANGER!—1,000,000 OHMS!

Bock when | was a mere stripling in
electronics, the IRE (Institute of
Radio Engineers) used to have a co-
lossal show at New York’s Colliseum. We
had a sense of humor about elec-
fronics in those days; in fact at almost
any resistor-manufacturers booth, you
could pick up a bright red card with the
legend DANGER!—1,000,000-ohms
printed on it.

I can remember tacking one up over
my home work bench, and my dad be-
coming quite upset about it. { had tried
fo explain the humor, but how do you
explain to a non-electronics type that
there really wasn't any danger? Dad
just didn't want me playing around with
anything that had to be labelled “dan-
ger.” | fried to explain about Ohm's law,
but to no avail. | finally solved the prob-
lem by the simple expedient of remov-
ing the sign.

One resistor manufacturer sold 10-
and 20-watt resistors that were colored
green with a ceramic coating over
them and a solder tab at each end.
They were familiar fo everybody, and at
the show, they gave away
"1,000,000,000-ohm” resistors that
looked exactly like the real thing.

The one difference was that the resis-
fance was actually infinite, as there was
no connection at all between the sol-
der lugs. Those who worked in elec-
tronics loved such things, because you
could always drop a handful into an-
other technician’s supply bin and drive
him nuts. And if you were the first to
arrive at work in the morning, there
were all sorts of cute little things you
could do!

Before the power was turned on in
the place, you could stick %2-watt, 10-
ohm resistors into all the AC outlets.
When the next guy came in and turned
the power on, it sounded like a ma-
chine gun! Those resistors would pop alt
over the place. Another cute trick was
to.roll up a small ball of rubber tape,
remove the tip from another fellow’s sol-
dering irbn, drop the ball in and then
replace the tip. When he came in and

By Byron G. Wels

plugged in his iron, the stench would
empty the place!

Naturally, | take a lot of good-natured
ribbing (I hope its good natured!) about
the era of electronics | grew up in. I try to
keep up-to-date, and my favorite
come back is to ask how many of these
Johnny-come-latelys can name the
grids in a pentagrid converter tubel My
own consolation is that | know more
about integrated circuits than Fleming,
Maxwell, Oersted, and Volta knew!

Burglar Alarm. When you price a
commercial burglar alarm, you're go-
ing to find that they're too expensive,
and its going to be a two- to four-weeks
wait for installation. This project will pro-
tect your wallet and your impatience.

Look at Fig. 1. The schematic may
look a litle complicated, but its not.
And it all fits on an 8- by 2-%-inch
printed-circuit board.

The heart of the circuit is a 555 os-
cillator/timer (U1), configured for mono-
stable operation. The output of U at pin
3 is tied to the gate of SCR1. As long as
$1-85 (which are connected fo the trig-

(51-S5) is closed, grounding U1 pin 2,
the output of U1 at pin 3 goes high,
activating SCR1. That energizes the re-
lay, pulling the wiper of K1 to the nor-
mally-open terminal, causing LED1 to
light and BZ1 to sound.

The duration of the output is deter-
mined by the R/C time-constant circuit,
formed by R1 and C1. Resistor R2 regu-
lates the output of U1 to a safe value for
the gate of SCR1. Switches $1-85 are to
doors, windows, etc. A switch can be
connected in series with B1 to activate
and deactivate the alarm circuit when
it's not needed.

—M. J. Kazar, Bowling Green, KY.

Love it, M.J., and since your unit draws
as much as 45 mA, I'd suggest using an
AC power supply for it. Keep an eye
open for your copy of the Fips book!

Easy Does It. Here's another lights-on
reminder, and its probably the easiest
way to gothatl've seen yet! (Refer fo Fig.
2) With both the ignition and the car
lights on, the piezo transducer (BZ1)
draws no current and remains silent.
With only the ignition on, diode D1 is
reverse biased and so prevents current
flow through BZ1.

However, when the lights are on and

a7
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Fig. 1. This burglar alarm circuit is built around a 555 oscillator/timer (UI), configured

Jfor monostable operation.

AmericanRadinHictaory Com



the ignition is off, the fransducer be-
comes energized and sounds to alert
you fo turn the lights off. With the ignition
off and the lights on, D2 is reverse bi-
ased, preventing current from flowing
o the ignition.

Resistor R1 prevents a short circuit
when the ignition is on. If the circuit is
connected fo the lights through the

T0
LIGHTS
D1
1N4001
+
BZ1
D2
T0 1N4001
IGN.
AUX
R1
1K

Fig. 2. This lights-on reminder is probably
the simplest one yet, consisting of only

four extremely non-critical, commonly
available components!

dashboard light circuit, then the piezo
fransducer can be easily turned off
using the dash light-dimmer control.
That is handy when you want to have
the headlights on and the ignition off.
That way you don’t have o listen to the
sometimes-grating sound of the frans-
ducer.

—Charles Eubank, Julich, West Ger-
many

Thanks, Charley. Hope you enjoy the
Fips book!

Light Dimmer. This simple circuit (See
Fig. 3) has proven quite useful in my
home. | built it into the base of a bed-
room lamp. When entering a room, |
like to have the lights bright. But after
watching television for awhile, a lower
intensity is more desirable.

When the wiper of $1 set so that AC
line voltage is fed through D1, the lamp
(1M} connected to the circuit lights at
about half its brightness, because D1
acts as a half-wave rectifier, delivering
only about half of the supply voltage
(as pulsating DC) to the lamp. What's
more, since in the dim position the
lamp gets a good-deal less voitage,
the bulbs seem to last a lot longer!

Drill a ¥s- inch hole in the lamp’s base
to accommodate a small single-pole,
three-position rotary switch. In the first
position of the switch, no connection is
made, and the lamp is off. in the next

e

D1
1N4003

S

PL1 S
T17VAC SP3T

e
SEE TEXT

Fig. 3. Looking at this light dimmer circuit
one might wonder how something so simple
accomplishes its task—the answer is
half-wave rectification.

position, current is applied to the lamp
through the diode. In the last position,

the current is applied to the lamp di-
rectly, providing full brightness.

Diodes aren't all that expensive, so
use a pretty-hefty type. I've used 600-
PIV diodes rated 400 to 600 amps. Also,
dont go nufs in selecting a suitable
lamp. High-wattage lamps arent the
best choice for a circuit like this. And
also, make certain that everything is
well-insulated. Now is that worth a Fips
Book?

—George Benjamin, Pompano
Beach, FL.

(Continued on page 24)
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HOT BOOKS FOR HOBBYISTS

-
REMOTE-CONTROLLED

FOR UNDER $300

R

2617T—BUILD A REMOTE-
CONTROLLED ROBOT FOR
UNDER $300......89.95. Fool-
proo! instructions for putting

" 62 HOME
REMOTE CONTROL
AUTOMATION PROJECTS

2735T—62 HOME REMOTE
CONTROL AND AUTOMATION
PROJECTS ..... $12.95. A tas-
cinating collection of projects

together your own fuil-size to make your life sater, more
robot. convenient. and more fun

BUILD A REMOTE-CONTROLLED
ROBOT.....FOR UNDER $300

[ 2617T—If you're fascinated by the home robots in-
creasingly available on today's market .... but are
stopped by their price tags ... here's your solution. Build
your own home robot—and a full size unit at that—for
less than $300. No advanced electronics or computer
skills are needed to put together “Questor”, a robot butler
especially designed to be both affordable and easy-to-
build.—Order your copy for $9.95 plus $2.00 shipping.

62 HOME REMOTE CONTROL AND
AUTOMATION PROJECTS

[ 2735T—A device that automaticaily dims the lights
when you turn on your stereo ... an automatic guest
greeter ... sensors that keep your air-conditioning at ideal
levels automatically ... voice-operated transmitters, door
and window controllers and more. Complete instruc-
tions, wiring diagrams, and show-how illustrations for
each device. $12.95 plus $3.00 shipping

[] Send 40-page catalog—FREE with order.
[ I've included $2.00 Send catalog and coupon good
for $2.00 on first order.

Electronic Technology Today
P.0. Box 240
Massapequa Park, NY 11762

New anner
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THINK TANK

George, that circuit is so small, | near-
ly misplaced it on the desk! But simple
as it is, it surely qualifies, as it is indeed
electronic! You've earned yourself a
Fips Book.

Auto Alarm. Here's an unusual alarm
circuit (see Fig. 4) with a variable exit
delay, an LED indicator, and an auto
reset function.

The circuit is operated by an external
SPST key switch ($1), and by two easy-to-
get IC’s. In operation, the alarm circuit
allows a 0-47 second time delay (as
determined by the R1/C1 combination)
after the switch is armed to allow the
vehicle’s motion sensor to settle down,
or allow you time to get a bag of groce-
ries out of the frunk, and not have the
hassle of juggling the groceries and the
key switch all at once.

During the time delay, half of LED1
(which is actually a single, bi-colored,
three-legged common cathode de-
vice) lights green. At the same time, pins
8 and 4 of U2 (a 555 oscillator/timer) are
held low by U1 (a 3905 precision timer),
causing the alarm to remain silent.
Once the delay is over, LED1 turns red,
indicating that the circuit is armed.

At that point, a ground at pin 2 of U2
forces pin 3 of U2 high, closing the con-
tacts of K1 and sounding the siren for a
time duratfion determined by R4 and
C2. Once time has elapsed, pin 3 is

pulled low, K1 opens, and the circuit is
again ready to go. The circuit can be
manually reset by the simple expedient
of opening and closing the key switch.
Potentiometer R3 controls the LED il-
lumination intensity. Diode D1 ensures
that the green segment of LED1 is fully
extinguished when Q1 is turned on
(which turns the LED to red). Resistors R4
and RS must be connected to the +V
bus, not to pin 7 of U1, otherwise U2 will
mysteriously trigger itself each time the
initial delay ends.

—J.J. Richard, Gretng, LA

Thanks, J.J. Your copy of the Fips Book
is on the way. To set readers minds to
rest, the current drain is so slight that you
won't be sacrificing batteries on the al-
tar of security!

Transistor Tester. Have you ever
breadboarded a circuit, or even worse
hard-wired it together, only to find that it
didn't work? Of course you have. We alf
have!You start checking, circuit tracing,
and festing only to find that the prob-
lem is a faulty component.

One of the biggest bug-a-boos is
problems with a faulty transistor. To side-
step that problem, my friend and | de-
signed a simple, effective means of
festing transistors. This circuit will also
help identify whether a transistor is a
PNP or NPN type.

The circuit is simple (See Fig. 5). My
prototype is built on a piece of per-
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(Continued on page 26)
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For SUCCESS in your Vocation or Profession
LEARNING is Where It’s At!

You’ll need a “Learning Environment” in your home (or office)
to work on your degree with “the college that comes to you,”

GRANTHAM COLLEGE OF ENGINEERING

F{"(_ ) | 1 { [
ﬁ" ; R e

Grantham makes your understanding of electronics and compu-
ters its most important teaching objective. You are never rushed
or held back; you study at your own pace. Learn more by self-paced
home study, with Grantham instructors standing by to help you.

Accredited Now in Our 39th Year

A.S. and B.S. Degrees r—————————————— -

Grantham College of Engineering |
Awarded P.O. Box 539, Los Alamitos, CA 90720 |
Please mail me vour free catalog with gives |
details of vour home-study degree programs,

Phone or write for our Home Study Degree Catalog: | including enroliment information.

I
I
I
I
I
Phone 213-493-4421 (no collect calls) I owcave . =
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| Apbriss . -

Grantham College of Engineering |

I
I
I
I

10570 Humbolt Street
Los Alamitos, California 90720

STATE and ZIP _

Grantham College of Engineering is accredited by the Accrediting Com-
mission of the National Home Study Council in Washington, D.C. |
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THINK TANK +9V +9V +3V +8V
{Continued from page 24)

R6

fboard about the size of a 9-voit tran- 4700

sistor-radio battery. The 555 timer is set
up as an astable multivibrator. This gives
the tfransistor the opportunity to con-
duct at either a logic 1 or logic 0 state,
making the determination easy.

The transistor network is basically a
driver system for the LED's and the tran-
sistfor under test. When an NPN unit is
connectedto the test terminals (g8, and
c) LED1lights, and LED2 lights to indicate
a PNP unit. If all LED's are equally bright,
the transistor is good. However, different
fransistor faults provide different indica-
tions. A collector-to-emitter short is - C1 1
hardest to detect as the only symptoms ’E-‘
will be that LED3 and LED4 will be bright-
er than the others. When in doubt, =
check further with a multimeter.

That circuit has saved us lots of time
and frustration and I'm sure it will do the

a3
2N2222

a1
2N2222

< R1
$ 33K LR

©

u1 3 K
555 M-

0SC/TIMER

> R2
> 10K

a2
2N2907

AAA

<
~N [=>] ~4

o

Q4
2N2907 y)/

LED4
{GRN)

YELLOW = NPN
RED = PNP = L

Fig. 5. The transistor tester, aside from giving a visual indication as to the fitness of
the unit under test, can also help identify whether a transistor is a PNP or NPN type.

same for you.

—FC2 Christopher M. Strickland and
ET1 Derstine, U.S.S. Thorn.

Nice job Chiris. Your Fips book is on the
way. Let Derstine read over your
shoulder! By the way guys, this circuit

was designed to test and identify low
current, general-purpose transistors. 1t
might not operate with the higher-
power units.

Capacitor Tester/Analyzer. My face

is red with embarrassment for submit-
ting this circuit (See Fig. 6) but as simpie
as it is, it's also extremely accurate and
usefull The circuit is built around an
LM3909 oscillator/flasher (U1), in fact,
you might say that U1 Is the whole thing.

Just aftach the capacitor under test,

read the frequency on an oscilloscope
or frequency counter and then convert
the capacity from a simpie calibration
RT3 Halted ETCRER oyl ol il
chart. Its a great aid in determining the
i capacity of those cryptically-coded
‘f l ceramic jobs. Testing is also easy. If the
) 0 q " a
0*‘; 33; unit matches the rated capacitance, it
1N e . ., e,
o@\%«"‘iﬁ%& % o passes, and if it doesn't, it doesnt It also
v o\*‘%%e\‘;\«* Srosor has an LED (LED1) to manually time
ot Qoo S 2 Ge8e0 : P
& o «Pg?gg{c‘,;k%g@% those really-fat capacitors. The 3909%
i\ggéee"’ . frequency is fotally dependent on the
o 13 . N
o W G\,‘g\;\? N capacitors value only. Some typical re-
¥ oot its are:
B SuU :
bs\e‘le
et
9 One tree can make e
BioMetal from Mondo-tronics... 3000000 matches. 10 &
...Electric Movement Without Motors Or Solenoids! 0SCILLOSCOPE e
BIoMelaF“ The Electronic Motion Braakthrough o @—0
o e e Bioblera, @ Ngrty improad rickal thankem Shace Menory 56 Page BioMetal Guidebook
ms:”:’ow;-u":; i Hhvivsbevsiviort el o ey T ) E;m::- lormaton o %ﬁs&f_ﬂmm- LED?
ared 1o Miinol, @ popular SMA developed In e 1960's, Biohetal has 8 much esictees 8 6 |5
5‘;;\9":;’2!::\;“ Mzum repeniabiity. m mpbvlvn;w been ooom(od over m’:: 3000 5
compete with the mmm o.mna.d of Moore and solenords,
B2y lomarces Bl uperorms motrs 4 scencids nanke o s Switches, Relays U1 &
S eove s 200 ety oo b, Babi v v g and Oscillators LM3909
uuu’;‘myu\gbomw-mmnu @most any placs requiring alectricatty C.'n":',m,w..,...’.'.';,!.‘“""“""’“ LED FLASHER TB1
wiich. Mdus“sukw wire,
FEmmTORIAs e, BRI =
7Y B I R A e e e LA | T 12 2
18] repen o ()ne match can burn
g s e oot 5 cooers i Bl des et Simple Android Parts 3000000 trees. | o S
8 x’“"""’“"‘“"‘""“" c;uonmmumn::vmnv:m the Exphore the robotics of the future. Bulld model T0
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e - froq can us " g O———_
ol e e L i
R e e O
o 3 CONVENIENT LOCATIONS: gioNarﬁyCDLi,;ASTCA 95051 Al ,,,,,,‘.‘Sm_m,,-“_ﬁ‘ﬂ:i_( Flg 6. The capacitor tester/analyzer is
g w’if‘;.i'.';o?;‘iv. s e o Call oA Res ;' e © built around an LM3909 oscillatori/flasher
L Ly ee o S NOW! 408.732-1573 800-4-HALTED (UI), in fact, you might say that the
Q == = ORDERS ONLY, PLEASE... LM3909 is the whole thing.
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Fig. 7. The wireless mike is really an electret-microphone element feeding its output signal to

a miniature transmitter, operating somewhere in the range of 88 10 95 MHz.

4700 pF.....0.04 Hz

470 pF.....04 Hz

4.7 pE....57 Hz

0.047 pE....41 kHz

0.0047 pk...25 kHz

47 pF....... 660 kHz
it's sweet and simple.

—Nick Cinquino, Norridge, L.

Okay, Nick. It sure is, and it definitely
rates a Fips Book, which went out to you
today. I'd urge readers to use standard
capacitors and work out frial frequen-
cies just to check Nick out.

Wireless Mike. This circuit is useful
and certainly easy to put together. You
can assemble the fransmitter on per-
fooard, or use any other method that
you're comfortable with. And you'll
probably be able to find most of the
parts in your junkbox, as well.

While we powered ours with a nine-
volt tfransistor-radio battery, you could
opt for the more-expensive 12-volt
types. The transistors aren't critical ei-
ther. You could select a 2N2222 or
2N3904, or any of a handful of other
general-purpose, NPN types.

See Fig. 7. Transistor Q1 acts as an
amplifier for the condenser micro-
phone (MIC4). The output of Q1 is ap-
plied to the base of transistor Q2
through a 4.7-pF capacitor. The com-
bination of C2 and L1 form an L/C tank
circuit, which is used to set the frequen-
cy at which the transmitter operates.
CoilL1is a variable inductor centered a
bit below 1 wH and is used to adjust the
modulating frequency of the circuit.
Capacitors C1 and C2 are 4.7-pF units,
but if required, a lower value can be
used to raise the circuit’s operating fre-
quency.

The microphone and @1 provide a
varying voltage at the base of Q2, with

the output of Q2 being appliedto the L/
C tank circuit. That causes a modulat-
ing action In the tank circuit that, when
applied to the antenna (a short piece
of wire 6- to 8-inches long) will provide
a good, clear FM signal (somewhere in
the range of 88 to 95 MHz) with arange
of about 100 feet.

Once you've got the unit opera-
tional, select a quiet place on the dial
within that range, and use a non-metai-
lic screwdriver to adjust the circuit’s out-
put frequency by rofating L1 in either
direction. | had a lot of fun with It, and
I'm sure many other readers will enjoy it
os well.

—Richard Hart, Spring, TX

Thanks Dick. it sure looks like a winner.
i might add however, that you can usu-
ally increase the range of such units by
adding more wire to the antenna.

it Can Mappen! This morning, Larry
Steckler, our Publisher, was sitting in my
office, when a package arrived from
Mike Giamportone, of Yale, ML |
opened it, and we started to play with
his test circuit. Julian Martin, our Editor
came in, and the next thing you know, |
had the unit taken from me. Mike, we're
sending you a Fips Book as promised,
butyou won't be seeing your ideain the
Think Tank. instead, we're sending you
special author’s contract. You'll be get-
ting a contract and a check. We're
planning to make a short article for the
magazine out of itt How do you like
them apples?

Before we sign off for this month, |
must inform you that we're always In
need of circuits for this column. Send
‘om to: Think Tank, Popuiar Electronics,
500-8 Bi-County Bivd., Farmingdale, NY
41735, We look forward to hearing from
you! i
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THROUGH HOME STUDY

Our New and Highly Effective Advanced-Place-
ment Program for experienced Electronic Tech-
nicians grants credit for previous Schooling and
Professional Experience, and can greatly re-
duce the time required to compiete Program and
reach graduation. No residence schooling re-
quired for quaiified Electronic Technicians.
Through this Special Program you can pull af of
the loose ends of your electronics background
together and earn your B.S.E.E. Degree. Up-
grade your status and pay to the Engineering
Level. Advance Rapidly! Many finigh in 12
months or less. Students and graduates in all 50
States and throughout the World. Established

| Over 40 Years! Write for free Descriptive Lit-
erature.
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DIGIT MULTIMETER WITH CARRYING
CASE AND BAR GRAPH
THE BEST AT THE LOWEST

PRICE UNDER $110.00
0.3% READING HAS A.C & D.C CURRENT
AND VOLTAGE HAS RESISTANCE,
CAPACITANCE AND FREQUENCY MAX
DISPLAY 3999 COUNTS W/AUTO POL IND
20 AMP CURRENT RANGE

DM'80 LARGE LCD 3% AUTO

RANGE DIGITAL MULTIMETER
TOP QUALITY AT THE LOWEST PRICE

A.C & D.C. CURRENT AND VOLTAGE 0.5%
ACCURACY RESISTANCE AND
FREQUENCY MAX DISPLAY 3999 COUNTS
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INDICATOR W/CASE AND LEADS AND
BATTERY 20 AMP CURRENT SCALE
PRICE UNDER $93.00

DM R-2012 312 DIGIT 28 RANGE
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DMR'2208 3v2 DIGIT 38 RANGE |

W/CASE .3% UNDER $63.00

ALL UNITS EQUIPPED WITH HIGH IMPACT

CABINET AND WARRANTED FOR ONE YEAR
AVAILABLE AT YOUR LOCAL
ELECTRONIC DISTRIBUTOR

OR NATIONWIDE CATALOG HOUSE.
516/845-7081. WRITE FOR FREE 10-PG.
COLOR CATALOG

EMCO ELECTRONICS

P.O. BOX 327 PLAINVIEW, N.Y. 11803

WE HAVE 37 UNITS IN OUR LINE
INCLUDING SCOPES. POWER SUPPLIES ETC.
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ikola Tesla, considered
N by some to be the
greatest inventor of
the electrical age, is today
best remembered for his fas-
cinating power-transmission
experiments, using his famous
Tesia Coil. In his original experi-
ment, he was able to transmit
electrical energy without wires
to light incandescent lamps
located over 25 miles way.
Today, most similar circuits—
like the Tesla Coil described in
this article—are used for edu-
cational and experimental
purposes. Unlike many of the
modern versions, our circuit
feeds AC to a power trans-
former capable of outputting
about 3-kV AC at 20 milliamps.
The output of the fransformer
is sent to a primary coil, and is
magnetically coupled to a
secondary coil with a top ca-
pacitance. And if the primary
coil is properly tuned, a spec-
tacular high-frequency, high-
voltage output is produced at
the secondary coil.

Circuit Description. Figure 1
shows the schematic diagram
of the Tesla Coil circuit. The cir-
cuit consists of little more than
a few coils, a step-up power
transformer, and a capacitor.
Power from an AC wall socket
is fed to fransformer T4 {a small
neon-sign transformer) which
steps the voitage up to about
3000-volts AC.

The stepped-up output of T1 is fed
through L1 and L2 across C4, causing it
to charge until enough power is stored
in the unit to produce an arc across the
spark gap. The spark gap—which mo-
mentarily connects C1 and L3 in paral-
lel—determines the amount of current
transferred between C1 and L3.

The arcing across the spark-gap
sends a series of high voltage pulses
through L3, giving a sort of oscilkating

Popular
Electronics

AUGUST 1989

Build this vnusual version
of Nikela Tesla’s most
Sfamous experiment!

effect. The energy fed through L3 is
fransfarred ta L4via the magnetic cou-
pling betwean the two cails. (Because
of the turns ratio that exists between L3
ard L4, an even higher voftage is pro-
duced across L4) Coil L4 steps up the

By VINCENT VOLLANO

voltage, which collects on the
top-capacitance sphere
where it causes an avalanche
breakdown of the surrounding
air, giving off a luminous dis-
charge.

In order to get maximum
output from the Tesia Coil, cer-
tain conditions must be met.
First of all, the primary and
secondary resonant frequen-
cles must be made equal by
tuning the primary coil, L3.
That's accomplished by tap-
ping L3 at points along the coil
with a clip lead.

In addition, the setting of
the spark gap greatly effects
the output of the Tesla Coil.
Our Tesla Coail is designed fo
use either a stationary spark
gap or an optional rotary
spark gap; both of which must
be adjusted for maximum out-
put. (We'll discuss the rotary
spark gap a little later)

IfL3 and L4 are coupled too
close, coil efficiency is re-
duced; over-coupling pre-
vents the circuit from resonat-
ing at maximum efficiency.
That aiso causes a breakdown
between L3 and L4, which can
produce arcing between the
two coils. By increasing the
coupling between L3 and L4,
the amount of energy in-
creases in L4 until a “critical
coupling” is reached.

In addition, the Q of the coils
is very important (the Q of a
coil is equal to its inductive reactance
divided by its resistance). The lower the
Q. the higher the efficiency of the coil.
The primary coil was made from a few
turns of aluminum grounding wire (so its
resistance is very low). The secondary
has many more turns of fine magnet
wire, which by its very nature exhibits a
higher resistance than does the wire

. used in the primary coil (L3).

Rotary Spark Gap. The rotary spark
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Fig. 1. The Tesla Coil circuit consists of litile more than a few coils, a step-up power

transformer, and a capacitor.
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Fig. 2. Here's the schematic diagram for the optional rotary spark gap. The circuit is
made up of a 12-volt power transformer, a bridge rectifier, a 4700-wF capacitor,

and a 12-volt DC motor.

gap is a simple add-on circuit for the
Tesla Coil, consisting of a variable DC
power supply and a small, 5000 rpm,
DC motor. The circuit allows you to vary
the output of the Tesla Coil by adjusting
the rotating speed of the motor. A ro-
tary gap is far more efficient than the
stationary gap because the stationary
gap could cut out, requiring that the
gap be readjusted.

Figure 2 shows the schematic di-
agram of the rotary spark gap, which is
assembled as a separate unit. The cir-
cuitis made up of a12-volt power trans-
former, a bridge rectifier, a 4700-wF
capacitor, and a 12-volt DC motor.
Power is delivered to the circuit via a
117-volt AC line cord, and fed to trans-
former T2 (a 12-volt, 700-mA unit), which
provides a 12-volt AC output. The output
of the transformer is fed to BR1 (a 1-amp,
100-PN full-wave bridge rectifier), which
converts the AC input to provide 12-
volts DC for the operation of the motor.

The output of the rectifier is fed to the
base of fransistor Q1, which along with
Q2 forms a Darlington pair. The output
of @1, which controls the bias pre-
sented to the base of Q2, is controlled
by potentiometer R2. Potentiometer R2
is used to adjust the base bias on Q1,
thereby varying the current through Q2,

which in turn varies the rotating speed
of the motor.

The rotary spark gap has a stationary
post (two screws) mounted on a small
square of perfboard, which face a rotor
(another perfboard square on which
four screws are mounted and elec-
frically connected together with bus
wire). The stationary posts and the rotor
posts are positioned as close as possi-
ble. The movement of the rotor makes
and breaks the gap giving maximum
impulse power, and will not cut outif the
stationary and rotor posts are set prop-
erly.

The rotary spark gap is connected to
the Tesla Coil through separate wires
and banana jacks (J4 and J5). When
the circuit is powered up, the current
that normally travels through the sta-
tionary spark gap on the Tesla Coil is re-
routed through the rotary gap via J4
and returned to the Tesla Coil via J5. To
make the connections plug PL1 into J1,
PL2 into J4, and PL3—which in Fig. 1 1s
used to connect the output of the sta-
fionary spark gap to L3—into J5.

Construction. The authors prototype
of the Tesla Coil was built into a large
plastic enclosure; because of the high
voltages involved, it Is imperative that
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you avoid metal enclosures. Because
the circuit consists of very few parts, its
components can easily be hard-wired
together within the housing, using Fig 1
as a guide. There is nothing particularly
critical about the iayout of the circuit.
Just be sure to maintain adequate
spacing between the individual com-

PARTS LIST FOR THE
TESLA COIL

L1, L2—10-uH, AC-line filter choke

L3—&6 turns, #10 aluminum grounding
wire, see text

[.4—348 turns, #24 magnet wire, see
text

T1—3-kV, 20-mA, neon-sign
transformer

C1—.006-pF, 5000-WVDC ceramic
capacitor (see text)

F1—10-amp fuse

J1-J3—Banana jack

PL1-PL3—Banana plug

PL4A—3-conductor AC power plug with
line cord

Metal output sphere, plastic or wooden
enclosure, “L” brackets wire, solder,
wood, hardware, etc.

PARTS LIST FOR THE
ROTARY SPARK GAP

QI—TIP41 NPN silicon power transistor

Q2—2N3055 NPN silicon power
transistor

BR1—1-amp, 100-PIV, full-wave bridge
rectifier

MOT1—12-volt, 5000-rpm, DC motor

T2—I12-volt, 700-mA, step-down power
transformer

R1—1000-ohm, Ya-watt, 5% resistor

R2—10,000-ohm potentiometer

J4, J5—Banana jack

PL5—2-conductor AC power plug with
line cord

Perfboard materials, plastic or wooden
enclosure, wood, wire, solder,
hardware, etc.

Note: The following items are available
from Star Electronics, PO Box 2233
Times Square Station, New York, NY
10036: the 3-kV, 20-mA neon-sign
transformer, $45 (plus $4.50 shipping
and handling; .012-nF capacitor,
$9.50 each (plus $3.00 S/H); rotary
spark gap motor with shaft lock,
$16.95 (plus $3.00 S/H); component
kit for the rotary gap’s DC power
supply (includes 12-volt transformer,
transistors and heat sink, resistors,
bridge rectifier, capacitor, and
potentiometer), $22.95 (plus $4.50 S/
H); half-pound spool of #24 magnet
wire for secondary coil, 14.50 (plus
$3.00 S/H). New York residents add
8.25% sales tax. Please allow 6 to 8
weeks for delivery.



ponents.

Start by drilling holes in the enclosure
o pass wires through and for the panel-
mounted components. In the author’s
prototype, three sides of the enclosure
were outfitted with appropriate sized
holes. A ¥s-inch hole was drillin one side
of the enclosure, through which a
ground wire connects o L3.

On another side of the enclosure,
holes were drilled to accommodate a
dowel rod (which is part of the station-
ary spark gap), a fuse holder, and the
power cord. On the third side, three
holes were drilled for banana jacks. It
will also be necessary to drill holes in the
bottom of the enclosure suitable for T1's
mounting hardware.

Begin assembly by mounting the
power transformer on the bottom of
the enclosure. Next connect a 10-uHAC
filter choke in series with each of T1’s
secondary leads, and then connect
the free ends of each coil across C1
(see Fig. 1).

Note: In the author's prototype, C1 is
really two .012-uE 2500-volt AC capaci-
tors that were wired in series 1o create
C1 (giving the capacitor an effective
rating of .006 wF at 5-kV AC). If you use
the same scheme, keep the con-
necting leads between the capacitors
as short as possible. After connecting
the capacitors together, cover the gap
between the two units with non-con-
ductive tape, and connect the jerry-
rigged unit in the circuit as shown.

Stationary Spark Gap. The stationary
gap can be made from two ¥%s-inch
carriage bolts (see Fig. 3). One bolt is
stationary and the other one is adjusta-
ble so that it can be used to vary the
spark gap. A ¥2-inch wooden dowel is
attached to the bolt that is o be ad-
justable, allowing adjustments to the
gap to be made from outside the proj-
ects enclosure.

The wooden dowel is very important;
one does not want to adjust the gap by
touching metal (or any other con-
ductive device), since the gap is ad-
justed with the Tesla Coil in operation.

The bolts that form the spark gap are
supported by two "L” brackets mounted
to spacers so that they face each other
(see Fig. 3). The stationary post of the
spark gap is connected to J3, and the
movabile bolt is connected to J2.

Primary Coil. The origina!l primary coil
(L3) was made from 6 turns of #16 alu-
minum grounding wire in a pancake
style winding. However, fo give the unit

3/16 INCH CARRIAGE
BOLY

“L“ BRACKET

316 INCH

/2 INCH WOODEN
DOWEL

N/

1/2 INCH FUSE
CERAMIC HOLDER
STANDOFF

L1

T

Fig. 3. The stationary spark gap is made from two ¥is-inch carriage bolts supported
by “L” brackets mounted to spacers so that they face each other. One bolt is made
stationary, while the other is made adjustable so as to vary the spark gap.
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Fig. 4. The inner winding of L3 should have an area of about 6-inches square. When making

the coil be careful that you do not form wire loops, instead of the continuous coil

illustrated here.

a somewhat unusual look, the original
{more-or-less round) primary coil was
replaced with a square version made
from heavier #10 aluminum grounding
wire. The Coil was formed on four 6-
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position, twin-turnscrew type barrier
blocks, which were mounted on four
blocks of wood.

The wood blocks {with barrier blocks
attached) were mounted fo the top of
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the enclosure near the edges, and bus
wire was then connected to the barrier
blocks to form the coil. Note: The wires
do not have o be fed through the barri-
er strips because of the twin-turnscrew
arrangement. The wire can be cut to
the proper size and screwed into the
terminal strip fo form the primary coil.

The inner dimensions of L3 should be \
about é-inches square. When making
the coil be careful that you do not form 4
wire loops, instead of the confinuous O @‘L‘/
coil illustrated in Fig. 4. When you are =
finished with the coil, there should be ||

one unoccupied screw ferminal at the

centfer and another at the outer rim of %

the coil. The unoccupied ferminal at S =5
the outer rim of L3 is connected to

ground via a wire that’s brought out L .
through a hole in the enclosure. The

unoccupied ferminal af the center of
the coil is left floating. ~~

wﬂ%/

/

STATIONARY
POST

Fig. 5. The rotor of the rotary spark gap is made from a small perfboard square containing
Sour #6 screws that are connected through bare bus wire. The stationary post consist of another
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The Secondary Coil. To fabricate the Q2
secondary coil (L4), the author wound
about 348 tumns of #24 magnet wire
onto an 8%-inch length of 3%-inch di-
ameter PVC tubing. That works out to be
about 48 tumns per inch, covering 7Va
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inches on the PVC tubing.

The coil was wound by hand using a
simple jig—which consists of little more
than a stand for the wire and another
for the coil form. When winding the sec-
ondary coail, try to keep the winding as
even as possible without overlapping
any turns.

After the coil has been wound, apply
clear varnish or polystyrene (Q-DOPE)
fo hold the coil windings in place, and
o help insulate the coil. Next drill a smalll
hole in the center of the Tesla Coil en-
closure lid, and thread the lower lead of
L4 through the hole and connect it to
the ground end of L3 (as shown in Fig. 1)
and mount L4 in the center of L3 (see
Fig. 4). The secondary coil is then se-
cured in place with glue.

As an added measure of protection,
you can aiso place clear plexiglass 4-
inch OD (outside diameter) tubing over
the secondary coil as asecond layer of
insulation, You might also seal the in-
sulating tube and place mineral oilin it,
thereby further increasing the tubing's
insulating properties, but that's not nec-
essary for this type of Tesla Coil.

The Output Sphere. The output
sphere—a 1%a-inch steel ball on top of
a plastic spacer—also serves as the fop
capacitance. An important point here
is that the surface area represents the
capacitance not the inner area of the

perfboard square (of equal size), containing two #6 screws that are not tied together

electrically.

ball. It matters not if you use a solid ball
or a hollow ball; they will both work
equally well as long as their surface
areas are equal.

The size of the sphere effects the sec-
ondary’s resonant frequency, so if you
use a larger sphere, it will be necessary
o retune the primary coil for maximum
output. A bigger sphere collects more
energy, causing it to give off a higher
output. So experimenting with the top
capacitance is highly recommended.

The Rotary Gap. The rotary spark gap
is not necessary o the operation of the
Tesla Coil. So, if you do not wish to build
the optional rotary gap, skip this sec-
tion.

The rotfor of the rotary spark gap is
made from a small perfboard square
on which four #6 screws are mounted
and electrically connected through
bare bus wire. The stationary post con-
sist of another perfboard square (of
equdl size), containing two #6 screws
that are not tied together electrically.
The screws of the stationary post are
instead taken out fo J4 and J5. Per-
fooard is specified because the holes
in perfboard make it easy to align the
screws on the rofor with those on the
stationary post.

The first step in building the rotary

AmericanRadioHictory Com.

gap is to build and mount the motor
support. In the author’s prototype (see
Fig. 5). the motor mountwas made from
small blocks of wood assembled in a
“U” shape. Awooden mount is also used
fo secure the stationary post in place.

The distance between the rotor
screws and the stationary post screws
must be as small as possible without
touching in order for the unit to function
properly. After mounting the motor
mount in the enclosure, place the
motor in the mount and secure it in
position with epoxy.

Next assemble the motor controller
circuitry on a piece of perfboard, using
Fig. 2 as a guide. Note that 12, R2, J4,
and J5 aren’t mounted to the per-
fooard, but instead are mounted to the
rotary-gap enclosure. Once the con-
troller board is assembled check your
work for wiring errors. If all checks out,
solder wires to the appropriate points
on the board for connection to the off-
board components. Set the board to
the side for now; it will be installed in a
moment.

Mount the off-board components on
some convenient spot on the en-
closure. Mount R2 so that you'll have
easy accesstoits wiper. Jacks J4 and J5
can be mounted in any desirable loca-

(Continued on page 95)
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or perhaps are a radio amateur in-

volved in providing emergency ser-
vices, you should find monitoring the
level of sferic activity during thun-
derstorms both interesting and hetpful
in tracking the progress of storms
through your area.

The term “sferic” (or atmospheric) re-
fers to electromagnetic radiation that
appears as noise at radio frequencies,
ranging from a few kHz fo hundreds of
MHz. Noted near the turn of the century,
the association between lightning
flashes and sferics was and has since
been the subject of many scientific in-
vestigations and publications. (The stat-
ic heard on an AM radio is an example
of sferics)

During World War I, for example, a
network of sferic monitoring stations
with large directional antennas set up
on this continent and abroad were
used to locate distant thunderstorms.
More recently, sferic monitoring has
been used to check lightning activity
near power-transmission lines, in forest
areas, and near some airports. Sferics
rate of occurrence also have been the
subject of extensive studies to deter-
mine their value in assessing storm in-
tensity and detecting tornadoes.

Most of the techniques used by inves-

I f you are interested in meteorology

Build a
SFERIC-
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Enter the world of weather forecasting
with this atmospheric-noise monitor

tigators exceed the capabilities or bud-
gets of amateur weather observers.
And they may involve some risk to
equipment and personal safety be-
cause of the possibility of a lightning
strike during local storms on one of the
outdoor antennas required by the sys-
tem

However, for about thirty dollars, you
can build the Sferic-Level Monitor de-
scribed in this article, which, when used
with a common transistor AM radio, can
provide amateurs with a new ap-
proach to weather watching during the
thunderstorm season. And it can be
used indoors to minimize risk.

The Sferic-Level Monitor provides a
relative measure of overall electrical
activity in a thunderstorm related to
both the rate of occurrence of sferics
and the strength of the received signal.
Providing actual calibrations for sferic
rate and range would require a much
more sophisticated circuit than the one
presented here. Although our circuit is
restricted to relative measurements, it
can help the amateur to visualize
storm-activity level changes and track
the progress of storm systems as they
move through the monitoring area.

The received signal strength de-
pends upon the energy within the light-
ning flash and the distance from the

AmericanRadinHietaory Com

stroke to the monitor. The maximum
range of detection depends on the re-
ceiver’s sensitivity. (The author has
monitored storms as they approached
from 50—75miles away, based on radar
reports)

With experience, you should be able
to make some judgments about the
approximate distance of a storm and
whether it's approaching, bypassing, or
getting farther from the monitoring site.
The results can often be correlated with
other weather observations, making it
possible to do simple storm tracking.

In the simplest version of the circuit,
meter-readings are taken at suitable
intervals and then plotted against time
to show changes in sferic activity. How-
ever, provision is easily made for unat-
tended monitoring, using a chart
recorder that has either 1-mA or 10-mV
full-scale sensitivity.

Sample Results. An example of the
results obtained with the Sferic-Level
Monitor and a chart recorder are
shown in Fig. 1. Note that there is a mod-
erate increase in sferic level beginning
near 1700 hours as the system ap-
proached. That observation was not
matched by local weather activity
other than gray skies and increasing
wind speed.
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Fig. 1. Here is a chart recording showing sferic level vs. time, which was collected
during the approach and passage of a storm.

terference; the receiver is used to pick
up sferics. The received signal is fed
from the receiver’s earphone jack
through a patch cord to the input jack
(J1) of the circuit. The back-to-back au-
dio transformers, 71 and T2, provide a
suitable impedance-match and sig-
nal-level when the unit is used with vari-
Ous receivers.,

Diode D1 rectifies the audio input
from the receiver to pulsating DC,
which is fitered by C1, R1, and C2 to
provide a time constant of several min-
utes. That dampens out fluctuations in
most cases, unless lightning flashes are
very infrequent.

. 8/9/84 STORM
However, during the subsequent TEMPERATURE(F)
larger increase in activity, temperature 100° ’ i —
dropped rapidly, with both rain and lo-
cal lightning activity beginning near G0 e N =
2145 hours when the sferic level was
near its maximum. Rain continued until 80

about 2230, when the sferic level had
decreased significantly as the storm left

10

the area.
Referring to Fig. 2, data collection

was begun about an hour before rain

RAINFALL RATE in./hr.

started at 1807 hours. The plots show 30~
that the onset of rainfall and a marked |
temperature drop occurred near the 20
first maximum in sferic level as the storm
front approached. It's interesting to
note that there were apparently three
portions to the storm system (based on

observations of sferic level) and that

SFERIC LEVEL

maximum rainfall rate coincided with 0.6 r~ - .
the two major peaks in sferic activity. i
Thunderstorms frequently consist of a |

number of thunder-cloud “cells,” which
may account for the peaks in sferic-
level noted.

Figure 3 shows a polar-coordinate
plot for the trial tracking of a fairly active
storm systemn approaching from the
northwest, which passed about 30 024
miles north of the monitoring site and

0.4

caused no local wedather activity. In- : ; -
verse signal strength (related to dis- 1700 1800

1900 2000 2100 2200

tance) is represented in arbitrary units Fig. 2. This sferic-level data appears to correlate well with other weather observations.

by the distance from the graph origin,

and the estimated bearing by the radi- each direction. That approach to track-
ating lines labeled in degrees. The plot ing has not been investigated in depth,
is consistent with radar reports indicat- but may be of interest to experimen-
ing that the storm passed 30-40 miles tally-inclin