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NEW!

Electronics Workbench Version 5 with analog,
digital and mixed A/D SPICE simulation, a full suite
of analyses and over 4,000 devices. Imports SPICE
neflists. Exports to PCB layout programs. Still the
standard for power and ease of use. Still the same
low price.

Join over 75,000 customers and find out why more
engineers and hobbyists buy Electronics Workbench
than any other SPICE simulator. You'll be working
productively in 20 minutes, and creafing better
designs faster. We guarantee it!

Check our web site at
http://www.interactiv.com
for a free demo

30-DAY MONEY-BACK GUARANTEE
VERSION 5.0 FOR WINDOWS 95/NT/3.1. Upgrades from previous versions $79.

CALL 800-263-5552 -
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High-End Features

TRUE MIXED ANALOG/DIGITAL
FULLY INTERACTIVE SIMULATION
ANALOG ENGINE

DIGITAL ENGINE
TEMPERATURE CONTROL

PRO SCHEMATIC EDITOR
HIERARCHICAL CIRCUITS
VIRTUAL INSTRUMENTS
ON-SCREEN GRAPHS
ANALOG COMPONENTS
DIGITAL COMPONENTS
DEVICE MODELS
MONEY-BACK GUARANTEE
TECHNICAL SUPPORT

YES

YES

SPICE 3F5, 32-BIT
NATIVE, 32-BIT
EACH DEVICE
YES

YES

YES

YES

OVER 100
OVER 200
OVER 4,000
30-DAY

FREE

Powerful Analyses

DC OPERATING POINT
AC FREQUENCY
TRANSIENT

FOURIER

NOISE

DISTORTION

YES
YES
YES
YES
YES
YES

Electronics

Werkbench

INTERACTIVE IMAGE TECHNOLOGIES LTD., 908 Niogara Falls Boulevard, #0648,
North Tonawanda, New York 141 20-2060/ Telephone 416-977-5550

TRADEMARKS ARE PROPERTY OF THEIR RESPECTIVE HOLDERS. OFFER IS IN U.S. DOLLARS AND VALID GNLY IN THE
UNITED STATES AND CANADA. ALl ORDERS SUBJECT TO $15 SHIPPING AND HANDLING CHARGE

Fax: 416-977-1818 Internet: http://www.interactiv.com CompuServe:71333,3435/BBS:416-977-3540/ E-mail-ewb@interactiv.com

CIRCLE 13 ON FREE INFORMATION CARD
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33 Build The Time-Off

Armed with this simple count-down timer, you can cut your electric
bills, keeping a greater share of your hard-earned money, even if
you fall asleep with the lights on or rush off to work each morning,
leaving all sorts of appliances on until the evening—D. Derek Verner

CONSTRUCTION
45 The PC Parallel-Port Relay

Home automation can help free you from some of those repetitive
tasks around your home. All you need is an old PC and the PC
Parallel-Port Relay board, which we'll show you how to build, and
your home will practically take care of itself—Marc Spiwak

A GERNSBACK
PUBLICATION

50 The Electronic Garage Door Opener

A simple four-digit code along with the easy-to-build circuit pre-
sented here cantake the place of your “emergency key. “ Now you
won't lock yourself out of the house, and you can allow friends and
relatives to enter when you can't be there— James E. Tarchinski,
N8PTG

FEATURES
31 Smart Airbags

While airbags save lives and reduce injuries, they can also be
extremely dangarous to small children riding in rear-facing infant
seats. Read how new technology is making airbags less of a hazard
to your vehicle’s smaller passengers—Bill Siuru

40 Radio Resources of the Information
Superhighway

Bring a cyberworld of radio information to your radio shack with
these handy resource listings. This article shows how to find and
access amateur radio, shortwave, and scanning information and
resources on BBSs, the online services, the Internet, and the World
Wide Web—Kar! T. Thurber, Jr.

Page 45
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TECHNOLOGY UPDATE

How to make your car invisible
to radar and laser.../egally!

Rocky Mountain Radar introduces a device guaranteed to make your
car electronically “invisible” to speed traps—if you get a ticket while
using the product, the manufacturer will pay your fine!

by Phil Jones

If your heart doesn’t skip a
beat when you drive past a
speed trap—even if you aren’t
speeding—don’t bother reed-
ing this. I can’t tell you how
many times that has hap-
pened to me. Driving down
the interstate with my
cruise control set at exg 1t
miles over the limit, I catch
a glimpse of a police car
parked on the side of the
road. My heart skips a
beat and for some rea-
son [ look at my speedometer. After
I have passed the trap, my eyes
stay glued to my rear view mirror,
praying the police officer will
pass me up for a “bigger fish.’

It seems that as speed-detec-
tion technology has gotten more
and more advanced, speeding
tickets have become virtually
unavoidable. And although de-
vices exist that enable motorisis
to detect these speed traps, they
are outlawed in many states..
including mine.

B The Phazer will
“jam” both radar
and laser guns, pre-
venting police from
measuring your
speed.

The solution. Today, Rocky Mountain Radar
offers drivers like me a perfect solution—the
Phazer. Combining a passive radar scrambler
with an active laser scrambler, the Phazer makes
your automobile electronically “invisible” to
police speed-detecting equipment.

The radar component works by mixing an X,
K or Ka radar signal with an FM “chirp” and
bouncing it back at the squad car by way or a

waveguide antenna, effectivelv contusing the
computer inside the radar gun. The laser com-
ponent transmits an infrared beam that has the
same effect on laser Lidar units.

Shown actual size,
the Phazer is only
IW x4l x 1.5"H!

Perfectly legal. Some radar devices have been
outlawed because they transmit scrambling
radar beams back to the waiting law entorce-
ment vehicle. The Phazer, however, reflects a
portion of the signal plus an added FM signal
back to the police car. This, in effect, gives the
waiting radar unit an electronic “lobotomy.”

Al

NIRRT I

Reflected radar with a1 FM “chirp” . ‘

Police radar -

Nigigiigi IgNEpiIgil
)) )))) ) J The laser scramblar in the Phazer
works in a similar manner. It transmits a

Special infrared beam with “noise” -

Police laser .

Best of all, unless you are a resident
of Minnesota, Oklahoma or Wash-
ington, D.C,, using the Phazer is
completely within your legal rights.

HOW TO MAKE YOUR CAR DISAPPEAR

Radar and laser scramblers are de
vices that foil speed traps by making vehi
cles electronically “invisible” to police
radar, Radar scramblers mix a portion of

and reflect it back to the squad car. This
technique, pioneered by Rocky Mountain
‘ Radar, creates an unreadable signal that

confuses the computer inside the radar gun.

special infrared beam with information
designed to scramble the laser signal. The
result? Readouts on police radar and laser
guns remain blank. As far as the police
officer is concerned, your vehicle is not
even on the road.

AT

the radar signal with background clutter |

B The

Phazer ¥
makes your car &
invisible to police

radar and lasers or
the manufacturer will
pay your speeding ticket!

How it scrambles radar.

Police radar takes five to 10 measurements of a
vehicle’s speed in about one second. The Phazer
sends one signal that tells the radar the car is
going 15 m.p.h. and another signat that the car is
going 312 m.p.h. Because police radar can’t ver-
ify the speed, it displays no speed at all. To tle
radar gun, your car isn't evei on the road.

Works with laser, too! The Phazer also pro-
tects your vehicle from Lidar guns that use the
change in distance over time to detect a vehicle’s
speed. The Phazer uses light-emitting diodes
(LEDs) to fire invisible infrared pulses through
the windshield. Laser guns interpret those puls-
es as a false indication of the car’s distance,
blocking measurement of your speed. Again, it's
as if your car isn’t even on the road.

Range up to three miles. The
Phazer begins to scramble
both radar and laser signals
as far as three miles away
from the speed trap. Its range

of effectiveness extends to

almost 100 feet away from

the police car, at which point

you should be able to make

visual contact and reduce
your speed accordingly.

Encourage responsible dri-

ving. While the Phazer is de-

signed to help you (and me) avoid
speed traps, it is no! intended-to
condone excessive speeding. For that
reason, within the first vear, the manufac-
turer will pay tickets where the speed limit
was not exceeded by more than 30%, or 15
miles per hour, whichever is less.

Double protection from speed traps. If
the Phazer sounds good, but you prefer to be
notified when you are in range of a police
radar, the Phantom is for you. The Phantom
combines the Phazer (including the Ticket
Rebate Program) with a 3 = =
radar deteftor. It’s legal YWxdl x 1.5
in every state except
Minnesota, Oklahoma,
Virginia and Wash-
ington, D.C. Ask
your representative
for more details!

Risk-free. Thanks to Rocky Mountain Radar,
speed traps don’t make my heart skip a beat
anymore. Try the Phazer or the Phantom your-
self. They're both backed by our risk-free trial
and three-year manufacturer’s warranty. if
you're not satisfied, return them within 90 days
for a full “No Questions Asked” refund.

The Phazer. . .. ............. $199 $14 S&H
The Phantom . $349 518 S&H
Please mention promotional code 1906-11178

For fastest service call toll-free 24 hours a day

800-399-7863 ==/ &2 =
comtrad

2820 Waterford Lake Drive, Suite 102 Midlothian, VA 23113
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EARN YOUR
B.S. DINEGREE

Cco IVI\POII.RI TERS
ELECTRONICS

= 4
By Studying at Home

Grantham Cotllege of Engineering, now
in our 47th year, is highly experienced in
“distance education” — teaching by corre-
spondence — through printed materials,
computer materials, fax, modem, and
phone.

No commuting to class. Study at your
own pace, while continuing on your
present job. Learn from easy-to-under-
stand but complete and thorough lesson
materials, with additional help from our
instructors.

Grantham offers three separate dis-
tance-education programs, leading to the
following accredited degrees:

(1) the B.S.E.T. with Major Emphasis
in Electronics. (2) The B.S.E.T. with
Major Emphasis in Computers. (3) The
B.S.C.S. - the Bachelor of Science in
Computer Science.

The B.S.E.T. programs now include
Electronics Workbench Professional 5.0.

An important part of being prepared to
move up is holding the right college
degree, and the absolutely necessary part
is knowing your field. Grantham can help
you both ways — to learn more and to earn
your degree in the process.

Write or phone for our free catalog.
Toll free. 1-800-955-2527, or see mailing

address below.
.

Accredited by
the Accrediting Commission of the

Distance Education and
Training Council

GRANTHAM
College of Engineering

Grantham College Road
Slidell, LA 70460

Editorial

Getting Your Input!

At an editorial meeting this summer, the staff was evaluating its
past plans and considering plans for the future. At such meet-
ings all input is welcome. The reason is obvious—with volumes
of quality input, future plans are more apt to be successful.

For example, back in 1968, there were ripples of interest in CB
radio. The staff became aware of these ripples from their own
interest in this growing no-code, two-way radio service that
began in 1958. However, additional input came from the read-
ers in the guise of numerous letters chatting about CB radio. As
a result, our staff planned to cover CB radio long before the
great 1972 boom!

Things are no different today. The editorial staff gives consider-
able input to the plans for the next issues and to goals for the
coming years. We are very knowledgeable about our hobby
areas because we are hobbyists.

But, we don’t want to fool ourselves. Many of our thoughts are
governed and swayed by you—our readers. Your letters and
telephone calls have done much to direct the path our editorial
ideas take. This fact came out at our summer meeting, and an
editorial neophyte said, “Why don’t we get our readers to talk to
us on the Web?”

Yes, why not? We have a Web page that you can reach:
www.gernsback.com. You can send a letter to the Editor
addressed to peeditor@gernsback.com. However, we ask a
special favor of you: Please keep your message as brief and to
the point as possible. We'd like to answer every letter, but it is
a physical impossibility to do so. Nevertheless, your thoughts
are important to us. Give it to us straight, and we’ll put it into the
hopper with everyone else’s views and come up with a consen-
sus that will be reflected in the editorial pages of Popular
Electronics in the coming months.

Your ideas foster our plans for tomorrow.

Julian S. Martin
Editor
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Turn to this comprehensive circuit library for hundreds of project ideas...valuable
troubleshooting and repair tips...and concise pinout diagrams and schematics. Each
volume contains more than 700 electronic and integrated circuits and covers 100+
circuit categories.

If coupon is missing. write to: Electronics Engineers’ Book Club® A Dvision of The McGraw-Hili Companes P.Q. Box 549 Blacklick, OH 43004-9918
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Electronics Engineers’
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|+ A Division of The McGraw-Hill Companies, P.O. Box 549, Blacklick, OH 43004-9918
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eligible for FREE BOOKS through our Bonus Book
Program. Publishers’ Prices Shown © 1997 EERC

Valid for new members only, subject to acceptance by EEBC. Canada must remit in U.S. funds
drawn on U.S. banks. Applicants outside the U.S. and Canada will receive special ordering instruc-

tions. A shipping/handling charge & sales tax will be added to ali orders. S—
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Think Tank Correction:Protected
-Overload Power Supply

Thanks to the “eagle-eyes” of K.
Kulberg, the following error was noted
in the June 1997 issue of Popular
Electronics on page 69. The push-
button switch “S1" shown in Figure 5,
should be a normally-closed SPST
switch for the circuit to work as
described. | would hate our readers to
have to keep their finger on the original
switch button all the time!

Don’t be bashfull When you see
what you believe is an error, write to us
and give the details. Your help is great-
ly appreciated.—Editor

MS-Trap Unraveled

I'm writing in response to the letter
titted “MS-TRAP” that appeared in the
May issue of Popular Electronics. A
CD-ROM is a read-only device. Therefore,
the software cannot check to see if it
has been loaded before.

The writer's problem might lie in the
fact that it is an OEM CD. OEM is a
designation that refers to new
machines, as opposed to upgrading an
older machine. If he backs up the files
he wants to keep, then formats the hard
drive, it should load properly. If he goes
to a local PC shop and asks nicely, they
might even give him a copy of an OEM
disk. This is a floppy that has the CD-
ROM driver on it so it isn't necessary to
load DOS prior to Windows because
DOS 7.0 is in Windows 95.

G.K.
Jackson, MS

Kindred Spirit

When | read Julian Martin’s editorial
in the May 1997 issue of Popular
Electronics, | wanted to shout out loud:
“Yes! Finally somebody else has expe-
rienced what | am experiencing now!" |
am a network engineer with American
Express and | agree; technology is
changing so fast that it’s not a lot of fun
anymore. And that's what makes
Popular Electronics so popular.

| just received my second issue, and
| am already considering going back to
college to finish my Electronics Engin-
eering degree. | hold degrees in Eco-
nomics and Statistics, but while com-
puters have always been a hobby, they

are now my occupation. That is where
Popular Electronics saves the day.
K.N.S.

Greensboro, NC

Questions & Answers

Q: How do | delete a bunch of files
from a directory in Windows 957 Doing
it one at a time is too time consuming.
B.J.

Oklahoma City, OK

A: If you need to highlight a lot of files
in a Windows application, simply high-
light the first file, move to the last file,
hold down the shift key, and click on
the last file. All files in between will be
highlighted. This comes in handy if you
need to delete a ot of files or move
them to another directory. It's also con-
venient for deleting a lot of messages
in your mailbox.

Q: | have two TVs and four VCRs. Can
you tell me how to hook up two VCRs
to each TV and have all of them work
off one master antenna? I'd like them
all to work at the same time without
interfering with each other.

A: The best way to learn is to experi-
ment! Go ahead with the hookup and
check out the results. If done correctly,
you will note that each hookup of a TV
and VCR would work independently
without interference!

Q: Where can | find a schematic or a
kit to build a Citizen’s Band radio? it is
for a project in my electronics class.

A: You can't build your own CB trans-
mitter, as there is a law against doing
so without FCC certification. It will be

¢ 7 KEEP INTOUCH
Hnw there are more ways than ever m
mrmf:ws aIPnpuhr Eomm ﬁ
Ynu canwitetor
Latters iy
anruhrﬂactmﬂnn 3

i - 500 Bi-County Bld. ent
. Farmingdals, m* 1738
@@E ynucansanda—maﬂtﬁ : :

mnu dﬂn't forqaltovlisll ot Web site at: |

quicker and much easier to buy an
assembled unit—but then you will have
to come up with another class project!

Haves & Needs

For some time now, I've been hop-
ing a magazine would come up with a
“Haves & Needs” column. | was glad to
find one in Popular Electronics. !
need several MM5314 clock chips. |
would appreciate any help in finding
them. Thank you.
Jim Martin
1003 South 13th Street
McAlester, OK 74501

| have a few Tektronix CRTs that |
am willing to give away to anyone will-
ing to pay for shipping costs. | have
four type T5430-2 part number 154-
175s, and one type T5030-2, part
number 154-265. They are new units,
in their original shipping boxes.
Leon Howe CET, AH2AG
P. O. Box 4413 AAFB Br.
Yigo, Guam 96929-4413

| have an old Hallicrafters #S76 that
needs help. I'm looking for a copy of the
schematic and service manual. Thanks
for any help.
Bernie Stalp
114 Stout Road
Silver Lake, WA 98645

Some time ago, | acquired an Eico
oscilloscope, DC wide band, Model 460.
There was no documentation with it.
Can you help me find the needed
book(s)? In particular, I'd like to get my
hands on the operator's manual. |
appreciate your help!

John R. Howell
141 Leonard Lane
Midwest City, OK 73110

I'm looking for a Commodore 64
with a power supply. | hope someone
can help me out. Thank you.

Jose L. Torres

275 Madison Ave.
Suite 718

New York, NY 10016

Does anyone have the original
Heathkit “lunch box” CB set? I'd like to
acquire one.

Write to editor, please! [




What's hetter than speed reading?
Sneed Learning.

Speed Learning has replaced speed reading. It's a whole new way to read and learn. It's easy
to learn...lasts a lifetime... apglies to everything you read. It may be the mest productive course

you've ever taken.

Do you have too much to read and too
little time to read it? Do you mentally pro-
nounce each word as you read? Do you fre-
quently have to go back and reread words, or
whole paragraphs, you just finished reading?
Do you have trouble concentrating? Do you
quickly forget most of what you read?

If you answer “Yes” to any of these
questions — then here at last is the practical
help you've been waiting for. Whether you
read for business or pleasure, school or col-
lege, you will build exceptional skills from this
major breakthrough in effective reading, cre-
ated by Dr. Russell Stauffer at the University of
Delaware.

Not just “speed reading” — but
speed reading — thinking —
understanding — remembering —
and — learning

Thenew Speed Learning Program shows
you, step-by-proven step, how to increase your
reading skill and speed, so you understand
more, remember more and use more of every-
thing you read. The typical remark from over
one million people taking the Speed Learning
program is, “Why didn’t someone teach me
this a long time ago.” They were no longer
held back by their lack of skills and poor read-
ing habits. They could read almost as fast as
they could think.

What makes Speed Learning
so successful?.

The new Speed Learning Program does
not offer you a rehash of the usual eye-exer-
cises, timing devices, and costly gadgetsyou've
probably heard about in connection with speed
reading courses, or even tried and found inef-
fective.

In just a few spare minutes a day of easy
reading and exciting listening, you discover an
entirely new way to read and think — aradical
departure from anything you have ever seen
or heard about. Speed Learning is the largest
selling self-study reading program in the world.
Successful with Fortune 500 corporations,
colleges, government agencies and accred-
ited by 18 professional societies. Research
shows that reading is 95% thinking and only 5%
eye movement. Yet most of today’s speed
reading programs spend their time teaching
you rapid eye movement (5% of the problem),
and ignore the most important part, (95%)
thinking. In brief, Speed Learning gives you
what speed reading can’t.

Imagine the new freedom you'll have
when you learn how to dash through all types
of reading material at least twice as fast as you
do now, and with greater comprehension.
Think of being able to get on top of the ava-
lanche of newspapers, magazines and corre-
spondence you have toread...finishing a stimu-
lating book and retaining facts and details

FOR FASTER SHIPMENT CALL 1-800-729-7323 OR FAX 1-608-273-7766

more clearly, and with greater accuracy, than
ever before.

Listen — and learn —
at your own pace

This is a practical, easy-tolearn pro-
gram that will work for you — no matter how
slow a reader you think you are now. The
Speed Learning Program is scientifically
planned to get you started quickly...to helpyou
in spare minutes aday. It brings you a “teacher-
on-cassettes” who guides you, instructs, and
encourages, explaining material as you read.
Interesting items taken from Time Magazine,
Business Week, Wall Street Journal, Money,
Reader’s Digest, N.Y. Times and many others,
make the program stimulating, easy and
fun...and so much more effective.

Executives, students, professional
people, men and women in all walks of life from
15 to 70 have benefitted from this program.
Speed Learning is a fully accredited
course...costing only 1/4 the price of less ef-
fective speed reading classroom courses. Now
you can examine the same easy, practical and
proven methods at home..in your spare
time...without risking a penny.

Examine Speed Learning
RISK FREE for 15 days
You will be thritled at how quickly this
program will begin to develop new thinking
and reading skills. After listening to just one
cassette and reading the preface, you will
quickly see how you can achieve increases in
both the speed at which you read, and in the
amount you understand and remember.
You must be delighted with what you
see, or you pay nothing. Examine this remark-

able program for 15 days. If, at the end of that
time you are not convinced that you would like
to master Speed Learning, simply return the
program for a prompt refund. (See the coupon
for low price and convenient credit terms.)

RISK-FREE ORDER FORM

| YES! | want to try Speed Learning for 15 days

without risk. Enclosed is the first of 4 monthly

| payments of $32.25*. If rm not completely
satisfied, | may return it for a prompt refund.

| SAVE 8.001 | prefer to pay the $129.00 now,
and save the $8.00 shipping & handling charge. |
| may stilt return the program for a full refund.

| Method of payment: (Federal Tax Deductible)
| ] Check or money order payable to Learn
Incorporated

[) Charge to: ! Visa [ 1 MC Am Ex (] Discover

| Card # Exp.

| Signature

I Phone ( )

Name

I Address

| city

| *Plus $8.00 shipping and handling. U.S. funds
| only. For New Jersey residents, sales tax will
be added.

| |eOr\n Dept. LPE-01, 113 Gaither Drive,
e sren Mt Laursl, NJ 08054-9987

State —— Zip

sojuonoe|3 seindod /661 /9quaidss
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s anyone who has been
around computers for the
past decade can tell

you, one of the most likely compo-
nents to fail on an aging computer
is the floppy disk drive.
And, ironically, you can
consider yourself {ucky if
your floppy drive fails,
because hard drive fail-
ures can be fragic.

A hard disk drive is a
sealed unit that is impervi-
ous—or is supposed to
be—to outside contami-
nation. It is designed so
that dust, lint, smoke, and
other debris can not get
inside and cause it any
harm. A floppy disk drive,
on the other hand, is
exposed to the outside
elements, and is subject to
contamination every fime
a diskefte is inserted. These
contaminants, along with
deposits from diskette sur-
faces, build up on the heads and
other moving parts of a floppy
drive and lead to premature failure
or general read/write errors.

A floppy drive is also not made
with the precision of a hard drive.
That fact, plus the effect of outside
contamination, can lead to drive
heads and other parts going out of
alignment. A drive that’'s out of
dlignment will often have trouble
reading disks and might also create
disks that are unreadable in drives in
other computers, and confrariwise.

While there’s not much you can
do to prevent floppy drives from
becoming contaminated, there is
something you can do to help
remove the dirt and deposits that
can collect inside a drive. You can
also monitor the mechanical con-
dition of a drive and know when it's
ready for servicing or replacement,

FLOPPYTUNE
DIAGNOSTIC SOFTWARE

Is your computer’s floppy drive in a proper state of repair?
Find out with FloppyTime diagnostic software.

avoiding upcoming diskette prob-
lems altogether. If you know how fo
make mechanical adjustments to
floppy drives, you can keep yours in
tip-top condition for years. And if

Y

CIRCLE 119 ON FREE INFORMATION CARD

you run a computer repair shop,
you can repair more drives in less
fime and make more money. You
can do all of this with FloppyTune,
the software and diskette package
that helps you clean, test, and align
floppy drives in minutes.

FloppyTune. A company called
Data Depot, Inc. (1710 Drew Street,
Suite 5, Clearwater FL, 34615-6213,
800-767-3424) manufactures a kit
called FloppyTune. A basic kit
includes three PC-compatible
diskettes and a user’s manual for
$§149 (street price may be lower).
One disk contains the FloppyTune
software, a second diskette is a spi-
ral-track alignment disk, and a third
diskefte cleans drive heads. You
can order the above kit containing
either 31/, or 5l4-inch disks, or the
deluxe kit is also available that

v

includes the disks in both formats
for $239. Each disk size will work for
drives of any density in that size.

The soffware contained on the
first disk is what allows you to make
a floppy drive perform
“fricks” that would other-
wise not be possible. The
fricks are performed while
the second disk containing
spiral-shaped  fracks s
inserted in the drive. Tracks
on a floppy disk are nor-
mally arranged in perfect
circles around its center
axis. The center of a spiral-
shaped frack gradually
moves into and then out of
proper alignment  with
respect to the drive head,
and can thus be used to
test the read/write limits, or
tolerances of a drive.

The spiral diskette is pre-
cision-made and a lot more
costly than a normai disk. All
disks wear out with use, so
the spiral disk is guaranteed to pro-
duce accurate test results for a
maximum of 300 uses. A built-in
counter system warns you when
only 50 uses are left and when the
300 are up. The disk can still be used
after 300, but the test results might
not be perfectly reliable. It is there-
fore recommended that a new spi-
ral diskette be purchased from Data
Depot for $99 affer 300 uses. Any
attempts to write to the spiral disk
other than those made to special
areas of the disk by the test software
itself will ruin the disk.

Many times a malfunctioning
drive simply has dirty heads. The
head-cleaning diskette looks like a
regular diskette except that inside is
a disk of non-woven polyamide
fiber in a cross-hatch pattern. The
material scrubs particles and oxide
deposits off the heads as the disk




BP294-A Con- | -l

cise Introduction
to  Microsoft Works
$6.95. in the shortest
and most effective
way, you can use the
word  processor to
advantage to type,
edit, print and save
documents. It goes
on to explain how
Works can be used to
build up simple
spreadsheet examples,
edit them, save them,
print them and retrieve them. It informs you how to
create simple macros, and enables you to simplify
long repetitive tasks and to customize the program to
your own needs.

A Concise
Introduction to
Microsoft Works'
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BP349-Practical Opto-Electronic  Projects

$5.95. If you shun opto-electronic projects for
lack of knowiedge, this is the book for you. A bit
of introductory theory comes first and then a
number of practical projects which utilize a range
of opto devices, from a filament bulb to modern
infrared sensors and emitters.

BP350-Electronic Board Games $6.00.

Twenty novel electronic board games that
you ca1 buitd from the plans in this book.
Whether you are interested in motor raeing,
searching for buried treasure on a barren island
or for gold in Fort Knox, spinning the whé#l of
fortune, or doing a musical quiz—there s
something for you to build and enjoy!

BP351-WordPerfect 6 Explained $6.95.

This is a practical, hands-on, book and the
routines described will help you get the most out
of WordPerfect 6. The book explains the hard-
ware requirements for the package and steps you
through a standard installation. It guides you threugh
the WordPerfect program environment to enter, edit
and enhance text and shows how to get the best from
the three different operating modes, depending on the
type of PC you are using. The formatting codes, button
bars, ribbon, tabs, graphic manipuiation and S:yles
will no longer be a mystery.

BP388-Why Not Personalize Your PC?

$6.95. Find out how to: Set up and organize
groups of programs and data files, and change
the opening logo; use the Control Panel to
personalize your working environment; use
screen savers and wallpaper files; manage the
DOS prompt; and transfer your customizztion
files to a new Windows installation. In DOS, you
discover how to: Write batch files and cieate
specialist programs using the debug program,
design professional Jooking menus, and more.

BP367-Electronic Projects for the Garden

$6.95. Electronics enters the Garden! New excit-
ing book points out how gardeners can build simple
gadgets to promote success where the elements work
against you. Some of the projects are: over/under tem-
perature monitoring, dusk/dawn switching, automatic
plant watering, warming cables, etc.

BP368-Practical Electronics Musical Effect Units

$5.95. There is a constant hullabaloo for musical
effects projects by the hobbyist community. This book
provides practical circuits for several projects that
range in complexity and are sure to work_ All the circuits
are easy to build and use readily-available parts.

BP363-Practical Electronic Music Projects

$5.95. The text contains a goodly number of prac-
tical music projects most often requested by musicians.
All the projects are relatively low-in-cost to build, and all
use standard, readily-available components. The project
categories are guitar, general music and MIDI.

100% NEW TITLES LISTED
EACH MONTH-CHECK US OUT!

BP385-Easy PC Interfacing $6.95. The built-in

ports in your PC provide an easy and hassle-free
way of interfacing your circuits. This book provides
useful PC add-on circuits including the following:
Digital input/output ports; analog-to-digital and digital-
to-analog converters; voltage and current measure-
ment circuits; resistance and capacitance meters, tem-
perature measurement interface, biofeedback monitor,
and many other useful interfaces.

BP393-Practical Concise Introduction to UNIX

$5.95. If you are using or intend to use the UNIX
multi-user operating System and want to get the most
out of your computer system in terms of efficiency and
productivity, then you must learn its operating system.
The book explains how the UNIX operating system is
structured so that you understand what happens when
you first approach your computer.

BP396-Electronic Hobbyists Data Book $5.95.

This book provides a wide range of data. If, for
example, you require details of a modern five-band
resistor code or an old color code for a ceramic
capacitor, the formula for parallel resistance, or basic
data on an NES534AN operational amplifier, it is con-
tained within these pages. The subjects covered are
numerous and widespread to cover all hobbyist
interests.

BP343-A Concise Introduction to Microsoft

Works for Windows $7.95. The book explains
and details: How the Works for Windows package fits
into the general Microsoft Windows environment; how
to use the word processor to-advantage; how to use
Microsoft Draw to create and edit graphics and place
them in your documents; how to build up simple
spreadsheet examples; and how single, and multiple
charts, or graphs, of different types can be generated.
And there’s much more!

BP282-Understanding PC Specifications $7.25.

This book explains PC specifications in detail, and
the subjects covered include the following: Differences
between types of PC (XT, AT, 80386, 80486, Pentium
etc.); math co-processors; input devices (keyboards,
mice, and digitizers); memory, including both expand-
ed (EMS) and extended RAM; RAM disks and disk
caches; floppy disk drive formats and compatibility:
hard disk drives; and display adapters (CGA, Hercules,
super VGA, etc.).

BP298-Concise Intro to the Macintosh System

and Finder $6.25. Aithough the Mac's WIMP user
interface is designed to be easy to use, much of it only
becomes clear when it is explained in simple terms.
The book explains: The System and Finder, what they
are and what they do;, how to use the System and
Finder to manipulate disks, files and fotders; configur-
ing and printing files from the Finder; getting the most
from the system utility programs; and running
MultiFinder.

BP301-ANTENNAS FOR VHF AND UHF $6.00.

From installing a TV or FM antenna to setting up
a multi-antenna array for shortwave listening or ama-
teur radio, this book explains the essential basics of
VHF and VHF antenna operation and installation. In
easy-to-understand terms it helps you understand
how antennas work, the advantages of different anten-
na types, and how to get the best performance out of
an antenna.

BP316-Practical Electric Design Data $7.95. A

builder’s bargain book-a comprehensive ready-
reference manual for electronic enthusiasts with over
150 practical circuits. It covers the main kinds of com-
ponents (from pig-taif leads to surface mount), pin-
outs, specs and type selection. Basic units are defined
and most used formulae explained. Five additional sec-
tions are devoted to circuit design, covering analog,
digital, display, radio and power supply Circuits.

BP319-Making MS-DDS Work For You $6.50.

This book could help you improve your system
set-up and provide you with a simple-to-use, but pro-
fessional looking, menu system. The routines
described will help you understand more of the work-
ings of MS-DO0S and help you get the most out of your
computer in terms of efficiency, productivity and
enjoyment.

BP341-MS-DOS 6 Explained $7.95. The book

covers: How the DOS operating System of your
computer is structured so that you can understand
what happens when you first switch on your comput-
er. How directories and subdirectories can be
employed to structure your hard disk for maximum
efficiency; how to use the DOS Shell program, and
much, much more.

BP345-Getting Started In Practical Electronics

$5.95. If you are looking into launching an excit-
ing hobby activity, this text provides basic essentials
for the builder and 30 easy-to-build fun projects with
which every experimenter should toy. Printed-circuit
designs are included to give your project the profes-
sional touch.

SHIPPING CHARGES IN SORRY No orders accepted
USA AND CANADA outside of USA & Canada No. of Books Ordered |
$0.01t0 $5.00............ $2.00 .

$5.01 to $10.00 3.00 Total price of books R 3

ELECTRONIC TECHNOLOGY TODAY INC.
P.0. BOX 240, Massapequa, NY 11762-0240

Name _ $10.01 to $20.00 400 Shipping (see chart) . . $
Address $20j01 to 330:00:‘ 500 Subtotal ... .8
$30.01 to $40.00.. 6.00 Sales Tax (NYS only) .... ETVE— | — -
City State Zip $40.01 to $50.00 . 7 00 Amount Enclosed ... $ -
NW1 Allow 6-8 weeks for delivery $50.01 and above.......$8.50 All payments must be in U.S. funds!
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rotates. One function of the test
software is to simply make the drive
spin the cleaning disk when it's
inserted. It is recommended that
the cleaning disk be used prior to
each use of the expensive spiral
diskette.

The cleaning disk is factory-
tfreated with a dry lubricant that
properly treats the heads of a
drive. There is no way that too
much of the lubricant can be
applied. The cleaning disks are
guaranteed to cause less than 25
microinches of head wear in 92
hours of continuous use, which is
less wear than a typical floppy
diskette would cause. A cleaning
disk requires about ten seconds of
spinning fo clean the heads, and it
is usable for least 180 ten-second
cleanings. Additional cleaning disks
are available for $19 each.

Diagnostic Tests. The test sofftware
runs in DOS and lets you perform
many individual tests that you select
or lets you run all of them as a pack-
age. A main menu presents you with
a group of tfests and a group of
options. The options include running
all tests, running a series of tests,
defining a group of tests, cleaning
the heads, switching to an auto-test
menu, printing a screen capture,
changing drive parameters, chang-
ing drive side, getting help. or exiting
the program.

Main menu tests include clamp-
ing, frack zero, read/write, speed,
cam linearity, hysteresis, alignment,
write protect, head-read span, file
access, and interference. The
clamping test verifies that the cen-
tering cone and clamp in the drive
can position and hold a disk exactly
on-center. The software reports in
mils (0.001-inch) the distance a disk
is off-center. The clamping test
should be performed before any
other individual test because
clamping errors will reduce the
overall accuracy of ail other tests.

The track zero test measures the
distance between ftrack zero on
the test diskette (the outermost
tfrack) and the track-zero detector
in the drive. If this distance is too
great, the drive will not allow a disk
to boot the system. A deviation of
more than 1.5 mils indicates poten-
tial boot problems.

The overwrite/read test is a
pass/fail test that verifies a drive’s
ability to read and write data. First
a track known to contain good
datais read to make sure there are
no read problems. Then the data is
written to an adjacent track and
read back to make sure the track
has been properly overwritten. The
process is repeated several times
with two different data patterns.

The drive speed test measures
the speed at which a disk spins in
rotations per minute, or rom. Normal
drive speed is 300 rpm, and there
should be no more than 1.5 percent
deviation from that speed-or plus or
minus 4.5 rpm.

The cam linearity test verifies
that the head actuator steps the
heads exactly the same distance
from one track to the next. Track
separation distances are measured
from the outermost (0 track), mid-
dle (16 frack), and innermost (35-
tfrack) tracks. A linear actuator will
give identical readings at all three
positions.

The hysteresis test measures the
distance in mils that the head actu-
ator overshoots the ideal stopping
points when seeking the middle
tfrack from the outside and inside
edges. Hysteresis error should not
exceed 1.5 mils. If the hysteresis
error is excessive, overwriting of
fracks can occur.

The alignment test is the most
accurate and demanding test. It
verifies that the heads are perfect-
ly centered on and perpendicular
to the middle frack. It measures the
distance in mils between the actu-
al position of the head and the
center of the middle track as
defined by the ANSI standard for
that size diskette. The alignment test
runs repeatedly for a continuous
alignment readout. Adjustments
can be made to a drive while mon-
itoring the alignment readout.

The write-protect test verifies that
a drive can identify a diskette that
has been write-protected. You can
do this yourself by simply trying to
write to a protected disk. The head-
read span test measures in mils the
width of the read/write area of the
head. The file-access test deter-
mines whether a drive can properly
load files by loading an 8K file and
keeping track of all errors and

retries, which are not normailly visible
to the user. The interference test
effectively measures the strength
and qudlity of the signal of the data
being read.

Who Needs It? The software runs in
DOS only and has a dated appear-
ance and somewhat clunky inter-
face. It does, however, get the job
done. The user’s manual includes
brief descriptions and diagrams of
how to make certain adjustments
to some. but not all. drives.
However, this information shouldn’t
even be used by someone unfamil-
iar with basic alignment proce-
dures because you can end up in
more trouble than you started out
with. However, for basic cleaning
and mechanical checkups, the
average PC user will find this pack-
age useful and dollar-worthy.
Network administrators might
want to monitor the health of the
drives in their machines and have
them repaired or replaced before
they cause frouble. People who ser-
vice computers for a living might
find the FloppyTune diagnostic soft-
ware to be a valuable time-saver. &
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Largest Circulation Monthly. |!@

Articles, Ads & Classifieds. TR

6-Month Trial: $18.95. 1-Yr: $38.95 $$55.95-1st Class).
A.R.C., P.O. Box 802-L18, Carlisie, MA 01741
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INSIDE CRYSTAL SETS

An easy-to-read book
on crystal set theory
and construction opens
vistas for novices and
pros alike. Build radios
like Grandpa did, do it
better, and know what
you are doing. The
Crystal Set Handbook,
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published by The
Crystal Set Society, is an authentic guide on
the topic.

To order The Crystal Set Handbook, send
$10.95 plus $4.00 for shipping in the U.S. and
Canada only to Eiectronics Technology Today
Inc., P.O. Box 240, Massapequa Park, NY 11762-
0240. Payment in U.S. funds by U.S. bank check or
International Money Order. Please allow 6-8 weeks
for delivery.







