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ular Electronics —  EDITORIAL

Larry Steckler
EHF. CET
Editor-In-Chief and Publisher
EDITORIAL DEPARTMENT

Carl Laron
Fdior
Robert A. Young
Associate Editor Focus ON COMPUTERS
John J. Yacono . . . .
Assoctate Editor This month, Popular Electronics turns its attention to
Ajpapia-BeEamE computers. Love’em or loath’em, computers now dominate
Teri Scaduto many aspects of our lives, including our favorite hobby.
Assistant Editor
Kathy Terenzi R .
Edtorial Assistant We are approaching the topic of computers from several
E':‘afc ISAP'WGK different angles. For instance, "A No-Nonsense Guide for PC
ftorial Associate - . R
Joseph J. Carr, K4IPV Buyers® provides valuable hints for computer neophytes
LM“F:SIIS looking to purchase their first system, as well as those with
en man 5
Jeffrey K. Holtzman older machines who want to upgrade.
Don Jensen
Chris F. O’Brian . .
Charles g. Rakes For project builders, there are two computer-related
Marc (] R R . .
Woreat un ol construction projects: “Build a Computer-Controlled Kill
PRODUCTION DEPARTMENT Switch” describes an easy-to-build accessory that eliminates
Ruby M. Yee the tedium of waiting for long printouts or other computer jobs
Production Director m . ” .
Karen S. Brown to end. “Build a POST-Code Reader” describes a valuable
Production Manager troubleshooting aid that can save a computer owner both time
Marcella Amoroso
Production Assistant and money

Lisa Rachowitz
Editorial Production

ART DEPARTMENT
Andre Duzant

There's even an article on how hams and SWL's can use
computers to get more out of their hobby. *In Computer

Art Director Software for Hams and SWL's" we describe computer products
it that handle logging chores, antenna calculations, circuit

Russell C. Truelson design, station control, and much more.
HMustrator

Jacqueline P. Cheeseboro
Circulation Director

But just because we've dedicated this issue to the world of

Michele Torrillo computers doesn’'t mean we've gone completely computer
Gl Roooie crazy. You'll also find articles on non-computer topics, as well
BUSINESS AND EDITORIAL OFFICES as our regular lineup of columns, reviews, and more.

Gernsback Publications, inc
500-B Bi-County Blvd.

Farmingdale, NY 11735 And future issues will give equal treatment to other segments

1-516-293-3000 of our electronics hobby. Be on the lookout for issues
L i e dedicated to radio, test gear, and even a project-builder’s
Subscription special issue before the end of the year. It's all part of our
C“s'°"‘:;::’;’:;e£;‘;e’ Entéy pledge to bring you the very best, balanced coverage of the
7:30 AM - 8:30 PM EST entire electronics hobby.

Advertising Sales offices listed on page 98 C_\/@ O@\/_‘

Composition by
ABC Mates Graphics

AUDITED

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

Carl Laron
Editor
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UNFORTUNATE
OMISSION

Due to an oversight—perhaps
we were using less than 20,20
vision—we inadvertently omit-
ted the address of 50/50 Micro
Electronics Inc., whose 50/50
Dual Desktop kit was covered in
Gizmo (Popular Electronics,
May 1993). The company can
be reached at 550 Lakeside
Drive, Building 8, Sunnyvale,
CA 94086. Their phone number
is 408-730-5050. We apologize
for any inconvenience
caused.—Editor.

DEFENDING THE FUEL
MISER

I disagree with some of the
information presented by K.E.S.
(“Fuel Miser Efficiency,” Letters,
Popular Electronics, May
1993), particularly the premise
that in a properly designed and
balanced warm-air heating sys-
tem (hot air is incorrect
nomenclature), the outlet air
temperature should be held to
140° at all times. A system set
up like that would surely cause
an extreme waste of fuel, with a
possible plenum temperature of
160° or more. Such a red-hot
plenum certainly cannot be effi-
cient. It's precisely that condition
that the Fuel Miser was de-
signed to prevent!

A properly operating warm-air
system should have the blower
running 100% of the time to
maintain comfort. That is called
continuous air circulation. To at-
tain that condition, the plenum
temperature control thermostat
switch should be set to about
90°-100° so that any amount of
heat trapped in the heat ex-
changer during burner-off time
will ensure blower operation.
The 90° air emanating from the
wall registers on a continuous
basis will provide sufficient heat
during much of the heating sea-
son.

The Fuel Miser will work with
the warm-air furnace thermostat
to keep the plenum from over-
heating, yet allows the blower to
operate continuously for max-
imum comfort tevel. If the
blower shuts off much of the
time, its speed is too high and it
should be set lower.

With hot-water systems, the
thermostat does control the cir-

LETTERS

culating motor, as K.E.S. says.
In that case, when the Fuel
Miser ooens the thermostat cir-
cuit, there is a temporary
interruption of the flow of hot
water, which in turn results in
minimizing the operation of the
burner. In the meantime, the hot
water already present in the
baseboard system continues to
deliver neat into the rooms
while the precious heat stored in
the boilzr is conserved. The
potential for the Fuel Miser to
reduce heating bills in a hot-
water system is more dramatic
than in a warm-air system be-
cause an uncontrolled hot-water
system can easily overshoot on
milder days.

Since most heating systems
in use today are many years
old, they do not benefit from
such features as outside arr

$ensors or microprocessor con-
trol. Even so, they can still
derive some benefit from the
Fuel Miser. Even a 10% de-
crease in fuel use can amount
to a significant savings.
ANTHONY J. CARISTI

HAVES & NEEDS

I am searching for the operator's
manual for a tube-type os-
cilloscope. It is a Telequipment
S51E, 117-volt/60-Hz made by
Tektronix Canada Ltd. 'm hop-
ing a fellow Popular
Electronics reader might have
a manual. | would gladly pay for
any photostat and postage
costs. Thanks.

DAVID BJORKMAN

Box 308

Elk Point, Alberta

TOA 1A0, Canada

I'm an avid reader of Popular
Electronics, and | hope you, or
another reader, can help me. |
am trying to locate a manufac-
turer or distributor who could
supply a schematic for a stereo
or four-channel reverb unit, but
it must be battery- or 12V-oper-
ated as | want it for my car.

| know | had one back in the
late 1960's, but | don't recall
seeing one since then. | did find
an equalizer for my car that had
an echo effect, but | have a four-
channel stereo and it wouldn’t
work no matter how | hooked it
up. I even tried to use it only on
the rear speakers. When |
turned up the echo/delay |
couldn’t get any volume, and
vice versa. Thanks for any help.
MICHAEL J. BRICKO
S§52 W23235 Partridge Lane
Waukesha, WA 53186 m

= Streamline design

"One-Touch operation”
You'll also enjoy advanced features like :

“ Variable outgoing message time up to 16 seconds

""Tapeless'' Answering Machine
Uses s Digital Technology!!

THIS HANDSOME & ELEGANT ELECTRONIC
MARVEL is also a model of SIMPLICITY in

digital switching from

to message

TO: P.O. BOX 351001 - PALM COAST, FLORIDA 32135

= Incoming Call Screening i 0_
*= 7 memory 16 seconds messages and built-in microphone, MOVING
which also lets you use the machine as a Digital Memo PARTS
Recorder.
= Easy to operate. Runs on AC/Adapter (included) or 4 "AAA"
batteries (not included) for Memo Recording O—
BROKEN
@ CLIP AND MALL WITH CHECX OR MONEY GRDER AT
E a [0 MODEL# DA-716.....eereeeneee o $29.95 I nygj,
ENT niialinidemss or TWO for $53.90 IMES SAGES]
EE please add $4.00 S/H for each unit I
Texas residents add 8.25% sales tax
Send Check or Money Order TODAY!! | BUY LTI AND T
D 0% OFF!
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WWWWLanerseanadiohisterv.com

so(uoA08|3 Jeindod ‘g661 Ane

w


www.americanradiohistory.com

Popular Electronics, July 1993

&

Countcersurveillance

Never before has so much

professional information on the art

of detecting and eliminating
electronic snooping devices—and

how to defend against experienced

information thieves—been placed
in one VHS video. If you are a
Fortune 500 CEO, an executive in
any hi-tech industry, or a novice
seeking entry into an honorable,
rewarding field of work in
countersurveillance, you must
view this video presentation again
and again.

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

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

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

Foiling Information Thieves

Discover the targets professional
snoopers seek out! The prey are stock
brokers, arbitrage firms, manufacturers,
high-tech companies, any competitive
industry, or even small businnesses in the
same community. The valuable informa-
tion they filch may be marketing strat-
cgies, customer lists, product formulas,
manufacturing techniques, cven adver-
using plans. Information thieves eaves-
drop on court decisions, bidding
information, financial data. The list 1s
unlimited in the mind of man—cs-
pecially if he is a thief!

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

1-516-293-3751

HAVE YOUR
VISA or MC CARD
AVAILABLE

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

Stolen Information

The open taps from where the informa-
tion pours out may be from FAX’, com-
puter communications, telephone calls,
and cveryday business meetings and
lunchtime encounters. Businessmen need
counselling on how to eliminate this in-
tormation drain. Basic telephone usc cou-
pled with the user’s understanding that
someone may be listening or recording
vital data and information greatly reduces
the opportunity for others to purloin
meaningtul information.

| CLAGGK INC.
P.O. Box 4099 ¢ Farmingdale, NY 11735

9
1
|

1 I
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! |
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The professional discussions seen on
the TV screen in your home reveals how
to detect and disable wiretaps, midget
radio-frequency transmitters, and other
bugs, plus when to use disinformation to
confuse the unwanted listener, and the
technique of voice scrambling telephone
communications. In fact, do you know
how to look for a bug, where to look for a
bug, and what to do when you find ic?

Bugs of a very small size are easy to
build and they can be placed quickly ina
matter of seconds, in any object or room.
Today you may have used a telephone
handset that was bugged. It probably
contained three bugs. One was a phony
bug to fool you into believing you found a
bug and secured the telephone. The sec-
ond bug placates the investigator when
he finds the real thing! And the third bug
is found only by the professional, who
continued to search just in case there were
more bugs.

The professional is not without his
tools. Special equipment has been de-
signed so that the professional can sweep
a room so that he can detect voice-acti-
vated (VOX) and remote-activated bugs.
Some of this equipment can be operated
by novices, others require a trained coun-
tersurveillance professional.

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

This advertisement was not written by
a countersurveillance professional, but by
a beginner whose only experience came
from viewing the video tape in the pri-
vacy of his home. After you review the
video carefully and understand its con-
tents, you have taken the first important
step in either acquiring professional help
with your surveillance problems, or you
may very well consider a career as a coun-
tersurveillance professional.

The Dollars You Save

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

Future

MEMOREX MD 2500 VIDEO INFOR-
MATION SYSTEM. Manufactured by
Tandy Corporation, 700 One Tandy Cen-
ter, Fort Worth, TX 76102. Price: $699.

We are firm believers in the potential of
multimedia. Muitimedia programs com-
bine the ease of TV viewing with the ex-
citement of playing a game and the benefit
of learning new information or visiting far-
off places. Adding several new dimensions
to home entertainment. multimedia de-
vices could represent the fogical pro-
gression from passive TV watching and
mind-numbing video-game playing to re-
warding interactive experiences. The po-
tential market exists, with money in hand.
Technology-oriented, high-earning, baby-

boomer families represent an estimated

six-million U.S. households. Of those,
two million have been categorized as “‘ear-
ly adopters”—folks who rush out to buy
the latest technologies. Certainly. then,
anyone who comes up with an interactive
multimedia device will have a sure hit in
the marketplace—perhaps even the next
VCR.

To date, that hasn’t proven to be true,
despite the efforts of several major players.
Commodore’s Amiga-based CDTV has
found a niche. but has missed the main-
stream mass market. CD-ROM computer
add-ons, and Multimedia Personal Com-
puters (MPC) have been gaining in popu-
larity with PC users. but they re still
tucked away in home offices or kid’s
rooms; they haven’t made it to the enter-
tainment center in the family room, Phi-
lips completely bypassed the *‘evil
specter” of the computer, positioning its
Imagination Machine CD-I player as
strictly a consumer item, to be hooked up
to a TV and stereo and used in the family
room. CD-I has had some success, but
hasn’t been an overnight sensation.

The most recent entry into the elusivé
multimedia marketplace is the Memorex
MD 2500 Video Information System or
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VIS, from Tandy’s Radio Shack. From the
outside. VIS closely resembles €D-E in
terms of both hardware—a VCR-iike TV
add-on with wireless remote-control—and
software—an assortment of children’s, ref-
erence. game, and learning discs. Both
also play audio-CD’s. The two 3ystems
operate in much the same manner, as well.

Despite the many similarities, VIS and
CD-I are not compatible with-each other.
Steering clear of the computer, Philips
came up with their own platform built
around Motorala’s 68000-series miero-
processor. Tandy—a company that has
been selling home computers to familics
for years—went a different route . Realiz-
ing the potential-of a device that was com-
patible with existing hardware and
software. Tandy teamed up with 2C-soft-
ware giant Microsoft to come up with a
system that looked and acted like an A/V
component, but had the power of a_PC
hidden under its hood.

The result is VIS, which is based on
Intet’s BOX86-series and runs an operating
system that is a subset of Microsoft Win-
dows. While it is initially being positioned
solely as a player, according to Tandy, VIS
will be able to take advantage of ather
methods of delivering digital information
to the home as they evolve. Beyond adding
on a modem for telecommunications. Tan-

~ TURN FAGE FOR CONTENTS
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dy will only him at the future applications
of VIS. After all. Tandy and Microsoft
worked hard ta disguise all that PC com-
patibility. so as not to scare off computer-
shy consumers—in Tandy's words, to
crzate a simple, productive, even fun in-
formation-delivery device.”

There’s certaialy nothing “scary” about
the VIS front parel. To the left is the CD
tray. which slides open with a push of the
OPEN/CLOSE button immediately to its
right. The only ether exposed control is the
POWER buttor. sbout six inches further to
the right. In thezbottom right corner of the
frort panel, a door flips up to reveal the
Save-It card slot (one card is included with
the MD 2500), jacks for a microphone and
headphones, and a headphone-volume
control. PC power makes it possible to
store informaticm:such as game scores and
CD-track selections in memory, but Tandy
calls the technclogy “Save-It cartridges
irstead of memoty cards.

Fhe rear panel also belies any relation to

* acomputer. On iz are found the same sort

0. A/V inputsyou'd expect to see on a
VCR. ircluding ene for S-Video. To take
full advantage of CD sound, the VIS play-
er should be cormected to your stereo as
well as to your®TV. There are none of the
serial or parallel ports you'd expect on a
PC
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VIS is operated not via a keyboard or
even a mouse, but with a wircless remote
that looks more like a Nintendo game con-
troller than a typical audio or video remote
control. It features a round, four-way di-
rection controller to move the pointer
around the screen; a three-way player-se-
lection switch that indicates the number of
players (additional wireless or wired con-
trollers are available optionally); four se-
lection buttons, labeled A. B, 1. and 2: and
buttons lubeled 3 and 4. The controller is
intended to be held with both hands. hori-
zontally in front of the player.

Because peaple tend to point the remote
toward the on-screen action. Tandy recom-
mends that the VIS player be placed as

close as possible to the TV so that the
infrared beam reaches the sensor on the
front pancl. We followed that advice, but
still found the controls unresponsive. One
major drawback to hiding the computer is
that the controller is awkward and slow,
particularly when used to “key-in"" words
and phrases by pointing and clicking at an
on-screen (non-QWERTY) keyboard.

Not even the VIS manual hints at the
inner workings of VIS. In fact, the manual
doesn’t even mention multimedia! lts 15
pages are devoted to descriptions of hook-
ups to your existing video and audio equip-
ment, a diagram and brief description of
the game controller, a troubleshooting
chart, specifications (which do not include
any data on the computer portion of the
player), and instructions on using VIS to
play audio CD’s.

VIS does have some ncat features for
playing audio CD's. When the disc is in-
serted. a control panel appears on the TV
screen. Using the hand controller. you can
manipulate the on-screen display to select
standard CD tunctions such as play. pause,
stop, fast-forward. reverse. and intro scan.
You can delete some tracks from the play
list and choose shuffle play or continuous
play. You also can use the hand controller
to select letters and numbers from an on-
screen keyboard to enter the name of the
disc. All of the custom settings from sev-
eral CD's can he saved to a Save-It car-
tridge for future use. Unfortunately, the
hand controlier ofters no way to control the
CD player without having the TV on—
there are no buttons on the remote or the
front panel with which to directly control
the CD player. (Once you've stored your
preferred settings for your favorite discs
onto a Save-It cartridge—and connected
the VIS to your stereo, of course—there’s
no need for the on-screen controls.)

Save-It cartridges must be inserted
when the power is off. It’s a good idea to
simply leave one in at all times, so that you
don’t find yourself wanting to.store some-
thing and being unahle to insert the car-
tridge because the unit is on. When a Save-
It cartridge is full, and you try to save data.
a screen appears to let you know and offer
vou the chance to delete some of the stored
data to make room for new information.
You can erase the entire cartridge, or re-
move individual items.

When using VIS for multimedia ap-
plications. each program comes with writ-
ten instructions (in place of an audio CD's
liner notes) that provide specific details on
the roles played by cach controller button
for that specitic piece of software. Many
programs also contuin an on-screen demo.
We wouldn’t go us far as to call it intuitive,
but after using a few programs. we could
usually figure out which buttons to press
without consulting the instructions.

Each program also uses the same basic

screen arrangement. The main action
screen takes-up almost the entire TV
screen. To the right of it, and often along
the bottom as well. is a row of “buttons.”
Moving the pointer to the on-screen button
and clicking the action button performs
various actions.

COMPTON’S MULTIMEDIA
ENCYCLOPEDIA FOR VIS

The VIS version of Compron’s Multi-
media Encyclopedia. which is included
with the system, provides an excellent ex-
ample of the powers of interactive multi-
media, as well as illustrating how VIS
works. The single disc contains the entire
text of the 24-volume set of encyclopedias.
as well as video clips. narrated “‘slide
shows, ™ photographs, sound effects, and
a dictionary. It’s easy—if not fast—to
move from an article to its related pictures,
or to look up an unfumiliar word in the
dictionary. and then return to the previous
screen.

Thirty seconds after the disc is inserted.,
the Compton’s logo and illustration ap-
pears on the main screen. The main screen
is flanked on the right by a vertical row of
six button icons that provide various
means of accessing information. Collec-
tively called the *path har,” from top to
bottom, they are labeled Contents, ldea
Scarch, Topic Tree, Picture Tour. Tools.
and Back. Across the bottom of the screen
runs the “status bar.”” which tells you what
will happen—albeit somewhat cryptically
attimes—if you select the button on which
the pointer is located. For instance, when
the cursor is on the Topic Tree icon, the
status bar reads “"Explore the encyclope-
dia with the tree of knowledge.™ and for
Idea Scarch it says simply “*Reseurch an
idea.” The Back icon returns you to the
previous screen, while pressing the Tools
icon lets you go directly to the dictionary,
the credits for the encyclopedia, or the
help screen, which is just an itlustration of
the hand controller, with the function of
cach button labeled.

As with every VIS program that we
sampled, the four blue keys arranged in a
circle on the left-hand side of the control-
ler are used to move the pointer up. down.
left. and right. The circle of four keys on
the right hand side features two yellow (A
and B) and two red (1 and 2) keys. Acting
like the ENTER key on a computer, A is
used to select “action.” Compton’s calls
B the path-bar key; it's used to quickly
return to the path bar from anywhere on
the screen. Buttons | and 2 ure used for
page up and page down. respectively. The
two rectangular buttons in the center of the
controller are used to directly access the
dictionary and—in case you can't keep all
this struight—the help screen.

Basically. the top four button icons pro-
vide different “paths” to your research.
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each intended to pique the user’s interest
A press of the Contents button calls ug
alphabetic lists of every article, picture,
sound. slide show, and video in the ency-
clopedia. Slide shows are just that—az
brief sequence of slides about a given sub-
ject, complete with narration. The videos
are actually colluges of *“‘film clips” tha
have been digitally processed; they don’
move at full motion, and they use only
fraction of the scrcen. While that’s not
ideal, the video segments do work. If you
see or hear something about which you'c
like to know more, you can opt to read the
related article.

Idea Search had us a bit confused unti!
we Jooked it up in the written manual. You
can use ldea Scarch to type in a word o
phrase that describes a topic. or simply ask.
a question. For instance, we typed in
(somewhat laboriously, using the control
ler to point and click on the on-screem
keyboard) the question "Can cats sec col
ors”” The encyclopedia called up a list of
articles that contained the words cat and/or
color—Cats, Color, Lion, lewelry and
Gems, Tiger, etc. The one that answered
our question (. it probably cannct
distinguish color™) was the first on the list:
Cats. The article is extremcly detailed.
including information about different
breeds, typical size and weight, feeding.
breeding. diseases, lifc span, physica!
characteristics. and the role cats have
played in history and in the arts, hunting
scientific classification, and description
of famous cats of fact and fiction. Unfor
tunately, unbeknownst to us, our request
brought us to the middle of the article. W
scrolled through to the end without having
our question answered. because the sec

.
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tion on cat anatomy was near the begin-
ning of the article. There is no equivalent
to a PC’s cTrL-HOME keys to bring you to
the beginning of an article. and scrolling
through pages can be quite time consum-
ing. So. while we did find the answer to
our question in the first article cized, it still
took quite a while.

Selecting Topic Tree brings up a list of
general topics—The Arts, Government,
Living Things. etc. Selecting Communi-
cation from the tree created a ‘‘branch™
consisting of Language, Public Relations.,
Tetecommunications, Biographies, and—
in capital letters—COMMUNICATION
and LIBRARY. Selecting one ¢f the cap-
italized words brings you directly to the
article of that title. We clicked on Tele-
communication instead. and got another
branch: a list of articles (all capitalized)
ranging from COMPUTER to TELEVI-
SION.

The Picture Tour displays a sampling ot
the photos available in the encvclopedia.
in sequence. If one interests you, you can
read its caption or go directly to the related
articie for more details.

We have to admit that Compton’s hid-
den agenda in the search methads—piqu-
ing user interest—worked on us. Using the
Multimedia Encyclopedia can be highly
addictive—and we mean that in a positive
way. If we had Kids, we'd rather they spent
an evening hooked on an encyclopedia
than on the latest version of Super Mari
Brothers. The articles are well-written
providing in-depth information without
getting overly technical. Icons in the left-
hand margin that indicate related articles.
pictures. or sounds (a cat purring. for in-
stance) make it easy to keep hopping
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around, browsing through various articles
and audio/video offerings. (Don’t worry if
in your wanderings you forget what it was
that you were researching in the first place.
You can keep pressing the Back icon to
reverse your path through every screen
you’ve perused at that sitting.)

A particularly dramatic example of the
multimedia encyclopedia’s power is the
1Y2-minute-long video sequence titled
Moon Exploration. Beginning with a clip
of President Kennedy's rousing speech
about the space program, the video goes
on to show the lift off of Apollo i1, the
landing of the moon vehicle (“The Eagle
has landed’’). and Neal Armstrong climb-
ing down to the moon’s surface, siaying
“That's one smal! step for man. one giant
leap for mankind.” That moment is one
that few baby boomers, or their parents
and grandparents. will ever forget—but
their kids weren’t around to witness it
Compton’s Multimedia Encyclopedia
brings the moon tanding to life for another
generation.

Our only complaint about the encyclo-
pedia (other than the inability to go di-
rectly to the beginning of an article that
you're reading), is that there are no icons
in the article margins to indicate the pres-
ence of a related video or slide show. Re-
lated sound effects are indicated by a
headphones icon: pictures by a camera,
and other articles by pages of a book.

CLOSING COMMENTS

Although we used Compton’s encyclo-
pedia to illustrate how VIS works, each
program operates somewhat differently.
(See the following story for some brief
descriptions of other VIS software ritles.)
Dozens of titles are available for learning,
entertainment, and general information.
The vast majority are aimed at children—
starting as early as two years old—and
have an emphasis on having fun while
learning. In general. we enjoyed the chil-
dren’s games, books, and reference works.
We'd consider buying VIS if we had
kids—although we doubt we’d put it in our
main TV-watching room.

As non-parents. however. we'd have a
hard time justifying the cost of VIS. The
adult titles, generally speaking, tended to
suftered from slowness—the response
time to commands often secemed inter-
minable. We found ourselves losing pa-
tience in no time. In fact. our main
complaint—not only with VIS, but with
each multimedia format we've tried—is
the sluggish response time.

Besides that, we'd like to see at least
one addition to the hand controller—a
power switch. It would be nice to be able
to switch to the TV without getting up
once you've linished researching your
term paper . but maybe that's why
Tandy lett it off! B

sowon0al3 Jeindod ‘€661 Ainr

~


www.americanradiohistory.com

@ Popular Electronics, July 1993

VIS Software
Sampler +

The following is a very smaill, but repre-
sentative. sampling of the types of pro-
grams available for VIS. Prices range
from $29.95 to $79.95.

KIDS CAN READ! THE PAPER BAG
PRINCESS. From Discus Knowledge Re-
search Inc., PO. Box 66, Buffalo, NY
14223-0066.

What could be more right for a *90's-
style information system than a "90's-style
fairy tale? Kids Can Read! The Paper Rag
Princess puts a new spin on a familiar
story. Beautiful Princess Elizabeth and
handsome Prince Ronald are engaged to

be married and live happily ever after in .

their castle when a dragon attacks and car-
ries off-—the prince! With her castle, her
clothes, and all her belongings destroyed,
the princess garbs herself in the only thing
she can find—a paper bag—and sets out to
rescue the prince. Using brains insteac of
brawn. Elizabeth outwits the dragon, and

. well. don’t expect us to reveal the sur-
prise ending'

This VIS book, like others we ve seen,
allows the user to point-and-click :on
words or pictures to hear sound effects or
the correct pronunciation. This disc, how-
ever, allows parents to customize the effect
of clicking once, double-clicking. and
clicking-and-holding. choosing from such
options as Spanish pronunciation. syila-
bles. and explanation. It’s also possible to
vary the speed at which the story is read
and to insert pauses of up to four seconds
between each phrase, making it easier for
small children to read along with the rar-

rator.
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BETTER HOMES AND GARDENS
HEALTHY COOKING CD COOK-
BOOK. From Multicom Publishing inc.,
1100 Olive Way, Suite 1250, Seattle, WA
98101.

In these days of fast changing health
fads, it’s difficult to keep coming up with
recipes that don’t violate any ‘‘health
laws.” The Better Homes and Gardens™
Healthy Cooking CD Cookbook from
Mudticom Publishing provides hundreds of
healthy recipes. You can opt to see only
those that fit your particular dietary
needs—low calorie, low fat, low cho-
lesterol, or low sodium. A photograph ac-
companies each recipe, as does its
nutritional breakdown. You can call up a
shopping list. and if you’re unsure of how
to do anything from boiling water to clean-
ing a shrimp. you can watch a short video

Bether
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demonstration of the technique. A “Calo-
rie Tally’" provides nutritional information
about 450 different foods. and a *Slide
Show ™ option lets you look at the pictures
without seeing the recipes. There’s music.
t00. In the default setting, the musical
accompaniment matches the recipe—Iltal-
ian music for meatballs, Eastern for cur-
ries. You can also opt to hear the same sort
of music (choosing from a list of about a
dozen types) all the time, or none at all if
you wish.

We didn’t much care for the music. but
at least it gave us something to listen to
while we waited. and waited, for the reci-
pes to come up. The Healthy Cooking CD
Cookbook was one of the worst offenders
in the slowness department. Not only did it
take a long time to respond to commands,
but it provided no means of scrolling page-
by-page through the recipe index—going
line-by-line, 1t could take forever toreach a
recipe for zucchini! We also ran into a
technical glitch—when returning to the
recipe menu from the video clips. we fre-
quently came up with partial screen

‘black outs.” The main screen was visi-
ble. as was the pointer, but the control
icons were blacked out. We were able to
move the pointer to the area on the screen
where we remembered seeing the icons,
and get back to the main menu. Despite
those problems, we did find a few tasty
low-fat recipes that we look forward to
trying out
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HENRY AND MUDGE: THE FIRST
‘BOOK. From Macmiillan New Media,
Division of Macmillan, Inc., 124 Mt.
Auburn Street, Cambridge, MA 02138.

Aimed at kids aged 3-7, there's nothing
sophisticated about the storvline of tkis
electronic book: Boy meets dog. boy loses
dog, boy finds dog again. They live hap-
pily ever after. What is sophisticated is the
technolegy that atlows kids to ¢hoose to
have the story narrated, or read each page
themselves. If they have rouble with a
word, they can have it pronounced. They
can also click on elements in the pictures

.\\g}l HENRY AND MUDGE
@ The First Book
) - Story by Cynthia Rytant » Pictires by Suge Steversor

T }5_9:4 AND ME}:,

L/ The Frst Book ™
Say by Cont Brs W

to have them identified with a written label
read by the narrator. The story, by Cynthia
Rytant, and pictures by Sucie Stevenson.
are charming. as are the accompanying
music and sounds.
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SHERLOCK HOLMES CONSULTING
DETECTIVE: VOLUME 1. From ICOM
Simulations, Inc., 648 South Wheeling
Road, Wheeling, 1L 60090.

This interactive video-mystery disc
contains three-complex cases that you can
try te solve with the help of Sherlock
Holmes and Dr. Watson. We played The
Mummy’s Curse; the other two are The
Case of the Mystitied Marderess and The
Case of the Tin Soldier. In euch. you are
presented with a wealth. of feads—some
pan out. some are worthless. You can
watch video clips of Holmessinterviewing
witnesses and suspects, read the reports in
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Just like these
Fully Trained
Electronics
Professionals

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

Daniel Wade Reynolds

Industrial Electrician

Ore-Ida Foods

"CIE was recommended to me by my boss.
It was appealing since | couid study at my
own pace at home and during business
travel.”

Dan Parks
Marketing Manag
Analog Devices. inc.

C Product

“t loved the flexibility CIE offered. It was the
only way ! could continue both school and
my demanding job.”

Britt A. Hanks

Director of Engineering

Petroleum Helicopters, inc.

“{ liked the way the school was set up with
laboratory assignments to enforce
conceptual learning. The thing which
impressed me the most about CIE's
curricutum is the way they show application
for all the theory that s preserted.”
Daniel N. Parkman

pissile Electro-Mechanical Technici
U.S. Air Force

.
-
“Completing the course gave me the ability

to efficiently troubleshoot modern
microprocessor based audio and video

systems and enjoy a sense of job security.”

Tony Reynolds
Service Manager/Technician
Threshoid Audio & Video

Graduate with an Associate
Degree from CIE!

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

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

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

IT'S THE ONLY SUBJECT
WE TEACH!

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

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

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

CIE pioneered the
first Electronics
Laboratory

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

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

Send for CIE's FREE Course Catalog and |

See How We Can Help Your Career ToO! L m o e v m

WWW_atmerseasadiohistery.com

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

Y ES ! | want to get started.

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

AH42

Name

Address

City

State ____ Zip Age

Phone No.
Check box for G.I. Bill Benefits.
Veteran
Active Duty

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

A School of Thousands.

L

-
-
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The London Times, do research in the li-
brary, and meet with Scotland Yard. We
needed a pen and paper to keep track of ail
the goings-on—thiree murders are com-
mitted in The Mummy’s Curse, nor all by
the same perpetrator. We’ll admit we
haven’t quite solved it yet. In fact. we only
came up with one of the three suspects,
and even then, we got his motive wrong!
The game is for players aged 12 and up, but
it does require patience, logic. and clear,
deductive reasoning. (Perhaps that's why
we're still trying to catch the murderers!)
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RICK RIBBIT ADVENTURES IN EARLY
LEARNING. From Tadpole Productions,
11361 Sunset Hills Road, Reston, VA
22090.

Preschoolers can get in on the VIS ac-
tion with this delightful program starring a
frog named Rick Ribbit. Learning adven-
tures take place in his house, in the swamp.
and at Frog Face Cliff. In Rick Ribbit’s
kitchen, players can serve Rick a bow! of
alphabet soup, number soup, shape soup,
or—yum!-—colorful fly soup, which teach
letters, numbers. shapes, and colors. In
the bedroom, players can help Rick Ribbit

VSRS e

Crrsnt LEANRNING

get dressed in a fanciful assortment of
mix-and-(occasionally) maich clothing
and accessories. Down in the swamp, play-
ers must help Rick jump from rock to rock,
across a stream. Each rock has letters on it;
the idea is to spell a word. Parents might
have to help very young children with the
controller, but, according to the manual,
those older than three years old should be

able to master it on their own.
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OUR HOUSE FEATURING THE FAMILY
CIRCUS. From Con-Text Systems, Inc.,
The Technology Center, 333 Byberry
Road, Hatboro, PA 19040.

When sociologists talk about what’s
wrong with the way kids are raised today.
one problem they cite is the lack of inter-
generational contact—Kids don’t really
get to know their grandparents, and even

their parents aren’t around as much now
that both are out working. Those kids are
deprived of the wealth of wisdom that
comes with age, and of the historical per-
spective gained from hearing family sto-
ries.

Our House Featuring the Family Circus
tries to fill that gap electronically. The pro-
gram takes a close-up look at a home and
everything in it from the points of view of
kids today, kids in the 1950's, (represent-
ing parents), 1920’s (grandparents), 1860’s
(Abe Lincoln’s day), and 1780's (George
Washington's day). Icons beneath the main
screen show pictures of Washington, Lin-
coln, and the familiar family from the syn-
dicated Our House comic strip: Grand-
mom and Granddad, Mom and Dad, and
Billy and Dolly.

The main screen opens with a cut-away
view of a home, through which you can
glimpse the attic, parent’s room, chil-
dren’s room, living room, dining room,
bathroom, kitchen. and basement. Mov-
ing the pointer around the screen and
clicking on any one room zooms in on that
room. As you move the pointer around the
room, each object that has a story attached
to it is highlighted in turn. As you click on
an object, Billy and Dolly explain what it
is and how it is used today. Then you can
select the other people icons to hear what it
was like in their day. while the main screen
shows a picture of how things used to look
(frequently using Norman Rockwell il-
lustrations and old advertisements).

At the right side of the main screen is
another row of icons: a magnifying glass. a
crystal ball, a picture of Ben Franklin, an
arrow, and the house. The magnifying
glass is the animation button—for a few
systems in the home, including the re-
frigerator. sink, and toilet. there are ani-
mated sequences that show how they
work. The crystal-ball button predicts fu-
ture trends, while Franklin explains who
invented various devices. The arrow key
returns you to the previous main screen,
and the house key brings up the cut-away
view of the whole house.

It might not take the place of Grandma
and Grandpa. but we certainly like the idea
of showing today's sophisticated. and
often jaded, kids how people used to dress,
eat, cook, clean, learn, and interact with
other family members. We'd imagine that,
particularly when viewed with parents or
grandparents, Our House could lead to
some interesting family discussions.

About the only complaint we have with
this program is that it might make some
parents seem like dinosaurs in the eyes of
their kids. Even with the trend toward
postponing having babies, we wonder how
many of today’s parents of young children
grew up in the early 1950's, before super-
markets, color TV, or portable radios. ll
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A Feast for your
Ears

SCPC-100 SATELLITE AUDIO RE-
CEIVER. Manufactured by Universal
Electronics, Inc., 4555 Groves Road,
Suite 13, Columbus, OH 43232; $399.

You don’t have to own a satellite-TV
system to be aware that there is an incredi-
ble variety of programming available via
satellite. Home TVRO owners know first-
hand that there’s more programming than
they're able to watch. They ' ve also experi-
enced the fun of tracking down and watch-
ing “wild feeds’’—program feeds not
meant for public consumption that provide
candid, sometimes embarrassingly so,
glimpses of news- and sportscasters who
think that no one’s watching them.

Most people who don’t have satellite
systems—and even some who do—are un-
aware of the wide variety of audio services
on satellite subcarriers. More than one
hundred subcarriers broadcast such pro-
gramming as FM radio station WFMT, a
public radio station in Chicago, and
WQXR. a commercial classical station in
New York. Non-commercial stations in-
clude the Voice of America, the BBC
World Service, and satellite-delivered in-
store background music

But even those dedicated satellite
owners who hunt out the wild feeds and
listen to satellite radio might not know that
there is another whole world of signals that
travel via satellite. Many of the channels
that appear blank on the TV screen are
actually chock full of such services as tele-
phone communications and data distribu-
tion—and a dizzying array of audio
channels broadcast in what is known as the
SCPC format.

The main reason that most people don’t
know about SCPC audio is that a special
receiver is required to hear them—a re-
ceiver such as Universal Electronics’
SCPC-100.

SCPC stands for Single Carrier Per
Channel. Unlike the satellite audio chan-
nels that are *"piggybacked™ as subcarriers
of the video signal (making use of the
“left-over” bandwidth), each SCPC audio
signal has its own carrier. Because audio
signals have bandwidths far narrower than
video signals, a single satellite transpon-
der (which has a bandwidth of 36 MHz),
can support 80 or more SCPC audio sig-
nais!

The SCPC-100 is designed to work with
satellite systems that have block downcon-
verters, which convert the received satel-
lite signals from the satellite frequencies
{the C and Ku microwave bands} to a band
of frequencies (9501450 MHz) that can
be shipped from the dish (o the satellite
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receiver over ordinary coaxial cable. In a
typical sysiem. the cable {rom the dish is
connected 1o the input of the SCPC-100;
an output connector on the SCPC-100 is
fed to the sateliite receiver. The DC voltage
from the satellite receiver that provides
power to the electronics at the dish—
namely the LNB or low-noise block down-
canveter—is passed -through the
SCPC-100.

e SCPC-100 also must be hooked to a
small speaker, which is not:included. With
Justal.5-watt output, a small speaker is all
the SCPC 100 is capable of driving. We
opted to connect the output to an audio
amphifier instead, and got much better
sound from the unit.

The SCPC-100 is very easy to hook up;
it’s a little more difficult to use. The re-
ceiver has six front-panel controls: a
power/volume switch and tuning buttons
labeled TUNE. MEM. ENTER, UP, and DOWN.
A fourdigit LED readout is centered on
the receiver’s front panel.

Interestingly. the digital tuning display
is not a frequency readout. It’s merely a
relative indicator. There's a good reason
for that: The frequencies that the
SCPC-100 receives are not those that are
transmitted from the satellite, but those
that are output by the satellite system’s
downconverter. In a perfect world, given
the same inputs, all downconverters would
output the same frequencies. In the real
world. they don’t. At the microwave fre-
quencies involved, a difference of one per-
cent translates into a difference of more
than 100 MHz!

Because of the relative “*frequency™
readout, making a log of availuble pro-
gramniing is essential. Log sheets that are
suitable for that purpose are included in
the manual. The receiver also provides 50
memory lociations where you can store
your favorite stations.

Finding the services that are availuble
on SCPC reminded us a lot of shortwave
DX'ing, the hobby of trying to find distant
stations from around the world. Program
guides containing SCPC listings are not
rcadily available. Sarellite Orbit, a
monthly gude 1o satellite TV, occasion:
ally lists a smattering of the SCPC ser-
vices. An accurate guide is difficult to
publish because there are just too many

services, and they tend 1o come and go on
an irregular basis.

One guide that does list SCPC services
regularly is the Sarellite Channel Chari
from Westsat Communications (P.O. Box
434. Pleasanton, CA: 94566). The price
($63 per year) puts it out of the range of
casual listeners.

Finding the audio services isn’t all that
casy cven if you know where they are.
Suppose. for example. that you know that
Minnesota Public Radio transmits on tran-
sponder three of the Galaxy 6 satellite. You
would assume. of course. that you have to
aim your dish at Galaxy 6 and tune to
transponder three. Well, that's not strictly
true. because the SCPC-100 is in the signal
path in front of the satellite receiver.
Therefore, it receives the complete output
of the LNB. The channel to which the
satellite receiver is tuned isn’t necessarily
relevant. However. tuning the receiver to
the proper transponder will ensure that
your antenna is set for the proper polarity.
Finding the services requires some search-
ing. But once a record is made of the
blocks where audio is available. things get
a little easier.

Tuning the receiver takes a little getting
used to. The ur and pown buttons func-
tion at variable speeds depending on how
long they are held down. A single push of
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The Satellite Channel Guide from
Westsat Communications lists SCPC
services.

e — o

one of the tuning buttons. for example.
will change the frequency by 8 kHz. Hold
the button down, and the receiver will tune
at about 4 steps per second. Hold it down
for a few seconds longer. and the tuning
speeds up. Holding it for yet a few more
seconds speeds it up even more. At the
fastest speed. it is just possible to hear
stations as the tuner passes them. But it
still takes two minutes and 15 seconds to
get from 0000 to 9999—unless you jump
ahead by 1000 steps by holding down the
TUNE button and pressing either up or
DOWN.

The amount of programming available
via SCPC services is astounding. Sports
fans will appreciate the ability to pick up
what seemed to he almost every profes-
sional game being played, as well as yuite
a bit of minor-league action. On Galaxy 6.
for example. you'll find the Houston Rock-
ets Radio Network. the Minnesota North
Stars Radio Network, and the Minnesota
Timberwolves Radio Network. Galaxy 2 is
home 1o the Cincinnati Reds Radio Net-
work and the flagship stations of the St.
Louis Cardinals. the Chicago Cubs. the
Milwaukee Brewers. the L.A. Dodgers.
the Detroit Tigers, the New Orleans
Saints. the Seattle Sonics. the Pittsburgh
Pirates, and more! There's also a lot of talk
radio, especially telephone call-in shows.
Your local broadcust of Larry King's radio
show is likely received by your local aftili-
ates via SCPC. Howard Stern’s radio
show, which originates at radio-station
WXRK in New York. is also broadcast in
Philadelphia and Los Angeles thanks to
SCPC.

Other services carried on SCPC include
network news. When you hear news at the
top of the hour. it’s probably coming to
your local station via satellite. We’ve
heard teeds from CNN Radio. CBS. NPR,
Mutual, UPL. and others.

The biggest problem with receiving
SCPC services using a home satellite-TV
system is that most LNB's are not temper-
ature-stable. Even an LLNB that is excellent
lor wide-bandwidth video might drift 100
much for narrowband audio. We didn’t
have problems with drift while we were
listening. thanks in part to the SCPC-100’s
automatic frequency control. However.
we'd often return to the SCPC receiver
only to find that the stations we were look-
ing for were no longer where we expecied
them to be

The problem was caused by the iemper-
ature swings the outdoor portion of our
satellite system was experiencing. Night-
time temperatures would drop into the
teens. while daytime temperatures would
rise to the high 40’s. Add some sunshine. a
black dish. and a black LNB cover. and the
lemperature swing could be even higher.
Because the thought of reprogramming 5
memory positions is not appealing. the
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TABLE 1

A SHORT SAMPLE OF SERVICES AVAILABLE ON
SCPC SATELLITE AUDIO

GALAXY 2 (74° W)

Radio Stations:

KIRO-AM Seattle. WA news-radio for-
mat. Seattie Mariners and Seahawks
KSFO-AM San Francisco, CA—oidies
music. Oakland A's

KOA-AM Denver. CO-——talk radio. Den
ver Broncos and Nuggets

WXRK-FM New York, NY - classic rock
and Howard Stern

WGN-AM Chicago, iL—news, talk ra-
dio, Chicago Cubs
WTMJ-AM Milwaukee. WI
radio. Milwaukee Brewers
KWKW-AM Los Angeles, CA- -His
panic adult-oriented rock music, L.A
Dodgers (Spanish)

WMAQ-AM Chicago, IL—news and talk
radio

KUSC-FM Los Angeles, CA——classical
APR

WBT-AM Charlotte, NC—news, talk ra-
dio, Hornets

news, talk

Other Services:

ESPN Radio Network
Wisconsin Badgers Network
Colorado Basketball Network
Sacramento Kings Basketball
Portland Trailblazers Network
North Carolina Basketbail
USA Radio Network

Tampa Bay Lightning Hockey
Montreal Canadiens Hockey
Vancouver Canucks Hockey
L.A. Kings Hockey

SPACENET 3 (87'W)

VCY America
Good News Radio Network
Satellite Music Network/Starstation

Satellite Music Network/Country Coast
to-Coast

Satellite Music Network/Stardust
Satellite Music Network/Z Rock
Satellite Music Network/Pure Gold
Satellite Music Network/The Heat
Sateliite Music Network/Classic Rock

GALAXY 6 (99° W)

Radio Stations:

WFMT-FM Chicago, IL-—NPR affiliate
WFAE-FM Charlotte, NC—NPR affiliate
KCBI-AM Dallas TX—religious
WNTL-AM Indian Head, MD—multi
lingual and international

KPRC-AM Houston, TX-—news, talk ra-
dio, Houston Astros

WWL-AM New Orleans. LA news. talk
radio

WCCO-AM Minneapolis-St. Paul, MN
news, talk radio, Minnesota Twins
WHO-AM Des Moines. |IA—news, talk
radio

WBAP-AM Ft. Worth. TX—-news, talk ra-
dio, Texas Rangers

Other Services:

Family Radio Network

Voice of Free China
Louisiana Radio Network
Oklahoma News
Ambassador Radio Network
BBS World Service

Mutual Radio Network
National Public Radio

NPR Classical

American Public Radio

U.S. Naval Observatory Clock
Kansas Audio Reader

Unistar Radio

Utah Jazz Basketball
International Broadcasting Network

SCPC-100 provides a method to offset the
memory frequencies to compensate for
drift. By putting the receiver in the re-
calibration mode (which is done by hold-
ing down the MEM and TUNE buttons). you
can tune the unit up or down in frequency
until you find your reference signal. All
memory settings will then be adjusted.
Unfortunately. the programmed oftset is
lost when power is turned off. Universal
rccommends Jeaving the power on at all
times for stability. (The receiver consumes
about 5 watts.) Of course, a power failure
will also erase the offset memory. All
other memory settings remain in place,
however,

One thing missing from the SCPC-100
is stereo reception. Sterco SCPC program-
ming is sent in a discrete format—the right
and left channels are sent as separate car-
riers, and there are no real channel-spac-
ing standards. To receive stereo. you
essentially need two receivers. The
SCPC-100 also lacks expansion circuitry.
which a commercial SCPC receiver (gen-
crally costing many thousands of dollars)
requires because SCPC signals are usually
compressed. To us. the fidelity of the re-
ceiver, when connected to a good amplifier
and speakers, was slightly worse than FM
broadcasts.

Even so, we greatly enjoyed using the
SCPC-100. We loved having the ability to
listen to KIRO-AM in Seattle. Wash-
ington, with reception equivalent to local
stations. We enjoyed catching feeds from
National Public Radio of programs that are
not offered by our local NPR affiliates. We
marveled at the sheer overload of sports
programmiing on the satellites. With the
SCPC-100, who needs video? B

The Sky’s the
Limat!

SHOWTIME, THE MOVIE CHANNEL,
FLIX, AND ULTRAVIEW SATELLITE
PROGRAMMING PACKAGE. From
Showtime Satellite Networks,
800-422-9021. Price at press time:
$29.55 per month or $320.88 ($26.74/
month) per year. (Call for current pricing
and new specials)

In last month’s Gizmo and a related
article in Popular Electronics. we told
you all about satellite TV—how it works.
what each component does, how a system
is installed. The only problem was, be-
tween the time we spent up on the roof of
the garage setting up the dish and the time
we spent writing about it, we didn’t have
time to watch much of anything.

At the risk of missing our deadline this
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month, we signed up for onc of the popular
programming packages being offered to
owners of satellite systems. Showrime Sar-
ellite Networks' combination of three
movie channels—Showtime, The Movie
Channel, and Flix—with their Uliraview
package of 25 basic services. “‘Basic™ is
an industry term—we consider receiving
such stations as Bravo, ESPN. American
Movie Classics. Nickelodeon. Discover,
A&E. Comedy Central, MTV, VH-1, and
‘The Weather Channel more a luxury than a
basic service. In addition. Ultraview pro-
vides Lifetime; The Family Channel; The
Nashville Network; USA Network: All
News Channel: CMT: Country Music
Television: PrimeTime 24 {network affili-
ates NBC—WXIA, Arlanta; CBS—
WRAL. Raleigh: ABC—WABC, New
York): and Superstations TBS (Atlanta),
WSBK (Boston). WGN (Chicago).
WWOR (New York), and KTLA (Los An-
geles).

Showtime features more than 70 dit-
ferent movies cach month, with the em-
phasis on new ones. The Movie Channel
shows more than 130 films. both classics
and new releases. each month. Flix is a
new channel that plays “movies from the
*60's, *70's. and '80’s—maovies you grew
up with''—sort of a ‘baby-boomer
nostalgia network that tries not to dupli-
cate movies on other services. High-brow
films and cultural events can be seen on
Bravo and A&E: old movies on American
Movie Classics: music videos on MTV,
VH-1. and Country Music Television:
news on The All News Channel (we'd have
preferred CNN); sports on ESPN and
Prime Network: kids' programming on
Nickelodeon; science and nature shows on
The Discovery Channel; tips on health and
relationships. as well as reruns of such
yuppie favorites as Thirtysomething on
Lifetime, and assorted programming on
SuperStations.

And that’s not all. Remember, with sat-
ellite TV. you have access to multiplexed
and multiple feeds. For package subscrib-
ers. that means that you can see Showtime,
The Movie Channel, MTV. and Nickelo-
deon on more than one channel-—the East
and West feeds.

We never considered ourselves to be big
television watchers. In the days before sat-
ellite, there were two or three sitcoms that
we enjoyed, as well as a couple of dramatic
series, assorted sporting events, occasion-
al specials on public television, and
Jeopardy. We rarely watched movies on
TV, because of all the commercials. We
didn’t subscribe to cable, partly on princi-
ple and partly becausc we just didn’t think
it was worth it. Now we know it wasn’t
worth it. To get equivalent programming
from our local cable operator would cost at
least twice as much as this package.

Our viewing habits sure have changed!

Stormy Weather

On Friday morning, March 12, the
wealhermen began predicting doom
and gloom for the weekend ahead. Per-
haps we'd have heeded their warnings
if the day hadn’t dawned bright and
sunny, with a hint of the coming spring
in the air. As it was, we didn't give it
much thought until mid-afternoon,
when we heard a famifiar tone on the
radio, followed by the unfamitiar words
‘This is not a test

They were calling it the Storm of the
Century, a maelstrom that would affect
the entire eastern seaboard. Already, it
was causing tornadoes in Florida, and
dropping unprecedented amounts of
snow In places like Mobile, Alabama.
According to the experts, it wasn't go-
ing to fet up before hitting New York. We
were warned to brace for severe coastal
flooding and beach erosion, up to a foot
of snow, and hurricane-force winds

By the time we got home from work
that day, we were a little worried. Not
about flooding-—we're far enough in-
land. Not about the snow—we didn't
have to travel anywhere, and could al-
ways shovel out by Monday. Not about
possible blackouts—losing power
would give us an excuse to do nothing
but relax all weekend! Not about friends
or relatives—everyone was safely at
home, with pienty of supplies and no
intentions of leaving.

What made us nervous was our
brand-new satellite dish. After all, we'd
mounted it ourselves, up on the roof of
the garage where it made a great "sail”
to catch the wind. (See last month's
Gizmo for all the details) We had no
idea if the hardware mounted by ama-
teurs, could withstand hurricane-force
winds without blowing away-—maybe
taking part of the garage roof along with
it! But by the time we got home, it was
already dark. We needed another set of
hands to safely get the dish down, and
none of the neighbors was around to
help out. So we took a “wait-and-see”
attitude, figuring that if the weather still
looked bad in the morning, we'd take it
down then.

Unfortunately, by the time we woke
up, the ground-—and the roof of the
garage—had a 4-inch covering of snow,
and the winds were really howling. Even
with help, we couldn't safely do the job.

Luckily, our area wasn't hit too hard
We're not saying it wasn't bad—they
had three feet of snow upstate, windows
were blown out in several tall buildings
in Manhattan, mass transit was dis-
rupted, some waterfront homes were
even destroyed. But in our area, the
snow turned to sleet and then rain,

Now it's virtually impossible, at any time
of the day or night, not to find something
that we really want to watch. In fact, it's
rare that we don’t have to choose between
several good programs, or compromise
between a movie and a hockey game. For
instance. at 8:00 on a recent Saturday

keeping the accumutation to about six

inches. Winds were blowing at a steady
40 mps or so, with occasional stronger
gusts.

Those gusts had us worried. We
could actually see the dish bouncing
around in the wind. We turned it to the
position in which it had the ieast wind
resistance, and kept our fingers
crossed. (We actually got up at 4 AM to
make sure it was still there!)

Despite wind gusts reported to be
around 90 mph, the dish came through
with flying colors. The Rohn sawhorse
mount, with the added roof supports
held firm. The Orbitron dish didn’t move
a bit off track—we didn’t have to re-aim
it, or even fine-tune the tracking. There
was no damage 1o the LNB, and the
Thomson Saginaw actuator held firm.

It's atribute to all the manufacturers--
and our installation——that the entire sys-
tem weathered the storm periectly. Il

night. we could have tuned in to any of the
following films: Ciry Slickers, Backdraft,
Alice, McBain. Year of the Gun. Silk-
wood., Call Northside 777, or A Swmmer
Place. Or we could have watched the
NCAA tournament or a college hockey

(Continued on page 18)
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No More
Tangles

MODEL CXA19268 19-INCH COM-
BINATION MONITOR-VCR. Manufac-
tured by Samsung Electronics America,
Inc., 105 Challenger Road, Ridgefield
Park, NJj 07660. Price: $599.95.

Scan through the pages of consumer-
electronics and video magazines, and
you'll see page after page devoted to home
theater—the biggest, the brightest, total
sound, loaded with features. Most of us. if
we had the space and the money, wouid
love to have a full home-theater set up in
our homes. Many of us already do have a
media room filled with sophisticated au-
dio/video gear. But, let’s face it, there are
times when home theater is over-kill.

If you’re shopping for 1« TV and VCR
for casual viewing before you fall asleep at
night, or for your kid’s room or the kitch-
en, you don’t really need a big screen,
four-head, stereo. surround-sound system.
Ditto if you’re a realtor who shows video-
tapes of homes to prospective buyers, or
an employer who shows each new traince a
video about business procedures. Perhaps
you know someone who would like to tape
the daytime soaps to watch at night if only
he or she could figure out how to properly
connect the TV and VCR and get the timer
to work. There are plenty of folks out there
who have trouble with anything more diffi-
cult than plugging in an appliance, and the
last thing they need is a complex home-
theater system.

For those situations, and those non-
technical types. a combination TV/VCR
{or “TVCR™) should be considered—
keeping in mind that what you gain in
simplicity, you lose in sophistication.
You're not likely to find stereo sound in a
TVCR. You rarcly sce a TVCR with a
screen size larger than 19 inches. Two
heads are the TVCR norm (most of today’s
high-quality stand-alone VCR’s have four
heads). And because combination units
share one tuner. you can’t watch one show
while taping another. For all those rea-
sons, we would never recommend aTVCR
as the main set for family viewing (unless
severe technophobia was a family trait.)
But there are a few good reasons why
TVCR's represent one of the fastest grow-
ing segments of the video market: They
take up less room than two separate com-
ponents, and they require no hook up—
just connect an antenna and plug it in. And
you don’t have to sacrifice all the advanced

features when you opt for a TVCR: Re-
mote controls, electronic tuning, and on-
screen programming are common combo-
unit features.

When we tried out the 19-inch

CIRCLE 60 ON FREE INFORMATION CARD

CXA1926B TV/VCR combo from Sam-
sung. the first thing we noticed was the
scarcity of jacks on the back of the set.
There are a total of five, but only one—the
antenna input—is necessary. If we had
wanted to connect another source to the
TVCR, we could have used the audio and
video inputs und outputs on the back of the
set. Targeting its market—those who
would prefer not to mess with a bunch o7
wires in the back-—Samsung also placed a
pair of audio and video inputs on the front
panel, making it 2asy to temporarily con-
nect a camcorder.

Once the antenna is connected, you’'re
ready to watch TV and/or use the VCR
portion of the set. From the front, the top
portion of the CXA[926B looks like a-19-
inch stereo TV. witl speakers attached to
each side of the sei. One of those proj-
ections is just for show—to give the set a
more modern look, we presume. Sound
comes out of the left side only. which
caused some volume-leve! disputes when
viewers sat on oppcsite sides of the unit.
The videocasseste compartment is cen-
tered under the screen. To the lefi of the
compartment are the power and eject bui-
tons; function keys (rew, play, and ff). are
located to the right. Below the compar:-
ment are indicators that light when the
VCR is set for timer recording and during
recording, zlong with channel and volume
up and down buttons. Advanced features
are accessed with the remote control.

The VCR portion of the unit has just
about every bas ¢ feature we've come 1o
expect, from on-screen programming 0
index search. The l-year/8-event timer
programming was casy to use. and should
present no problem for even the most nion-

WWW -asmerieantadiahisiary.com

technical types. On-screen prompts lead
you through the process. The machine of-
fers you the choice of daily (Monday
through Friday). weekly, or one-time pro-
gramming. The only thing we found to be
unusual was tha: you couldn’t change the
tape speed from ioside the timer-recording
menu. A separate TAPE SPEED button is
provided on the remote.

Otner on-screen menus are used to set
the dock, various timers. and other pa-
ramelers. For imstance, picture settings:
(brightness, contrast, color. tint. etc.) are
changed on screen. Another menu option:
automatically pregrams the set o receive
only channels that are active in your area.
On-screen prompts guide you through
each process.

Wz used the CXA1926B for abour a
week without a h.tch. and then we decided
to take a look at the user’s manual. After
that, we had mixed results! The manual is
obvinusly aimed at non-techies. It ex-
plains clearly i« at great fength how to
insert a video cassette into the well and
how to use the wost basic (play, fast-for-
ward, etc.) funcaons. The descriptions of
more advanced functions became some-
whai convoluted, and wauld probably
confuse the very folks it aims toenlighten.

Certain functions were overlooked in
the manual. For instance. we thought that
the demonstration modc. touted in the
press kit as “*providing brief on-screen de-
scriptions of alf functions, ™ might clear up
any confusior caused by reading the
printed instructions. Selecting the demon-
stration option from: the on-screen menu
had no effect cther than to recall the pre-
vioys menu. The manual’s explanation
said simply **The demonstration mode is

Sowo08|3 Jeindod ‘gs61 AN

—
-~


www.americanradiohistory.com

used pust as its name implies. It is used as
an aid to show vou how most of the Menus
work.” End of stery. End of our try for an
on-screen - demo.

Similarty, we found no explanation for
the remote button labeled »-sTD, beyond
*“press to selectmemory [picture settings),
standard  or standard 2. After playing
arounid -a bit with the p cture settings, it
appears that “*standard 17 and “standard
2" are two factory-preset picture settings
(the mair difference between the two
seems to be in picture br:ghtness and con-
trast). :‘When we selectec *memory,” the
set used the -picture settings that we had
previcusly adjusted wsing the on-screen
menus Actually. the settings of standard |
provided a terrifi¢ picturs in our setting.

We did learn a few tricks from the man-
ual however. A button 1abeled viss turned
out to mean " VHSIndex Search System.”
It allows you te insert markers into the
tapes that you recérd: and then to directly
access the specific program segments that
you’ve marked. Even without using VISS,
the VCR's fincar coumer makes it easy to
fast forward or réverse to a specific spot on
the tape according to the time of the pro-
gram recorded. En addition, it's possible to

place the TVCR into memory-counter
mode and resct the counter to 0:00:00 at
the scene to which you'd like o return.
During fast forward and rewind (in memo-
ry mode), the VCR automatically stops
when the counter hits zero.

The CXA1926B has exceptionally fast
rewind and fast-forward functions. Rewind
time for a T-120 tape is less than three
minutes. Even when in the play mode, the
VCR rewinds and fast forwards at a higher
speed than most decks. The high speed
was convenient in general (we even found
ourselves using the CXA1926B to rewind
tapes played or recorded on other VCR's to
save time), but not when trying to skip past
commercials. We never managed to stop
in time to catch the beginning of the pro-
gramming again, and that’s a trick we
quickly got down pat on every other VCR
we've used.

Following our own recommendation,
we didn’t attempt to use the TVCR in a
home-theater-type set up. Actually. we set
it up in the kitchen, and used it to catch the
news while cooking dinner, and to record
Murphy Brown to watch later on. And we
can honestly say that we didn’t miss hear-
ing the theme song in stereo. [

SATELLITE PROGRAMMING
(Continued from page 16)

game. Musical options abounded. ranging
from opera on Bravo to *‘Backstage at the
Opry" on Country Music Television.
Learning options included *“Clarissa Ex-
plains It on Nickelodeon and The Dis-
covery Channel’s “The Living Planet.”
We had planned to go out to eat, but after
checking the TV schedule, ordering in a
pizza seemed a much better idea.

There are a number of drawbacks to all
that programming—besides missed dead-
lines. staying home a lot. and fighting over
what to watch. Seriously, we’ve already
noticed that we're spending less time read-
ing books and listening to the radio than
we did before satellite TV. Not quite as
serious is the flap over “flipping. ™ It used
ta take a few seconds to flip through all the
stations on the dial—you could do it sev-
eral times during one commercial break,
driving other viewers crazy. Now, how-
ever, it's possible to spend the entire night
flipping from channel to channel, satellite
to satellite, without ever really warching
anything! ||

For more information on any
product in this section, circle
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Dis, Dat, or D’Other?

the Free Information Card.

As if the portable-digital-audio arena wasn’t crowded (and confusing) enough

with the recent introductions of Mini Disc and DCC units. Sony Corporation of
America (One Sony Drive, Park Ridge, NJ 07656) has come out with two new
Digital Audio Tape (DAT) Walkman personal stereos: the TCD-D7 DAT recorder/
player (pictured) and the WMD-DT/play-only model. DAT is the only commer-
cially available consumer product that offers full 16-bit recording capability.
providing CD-quality sound reproduction. Both units are lightweight and run on
“AA" batteries or, with adapters, on AC or DC power. Digital volume-limiter
systems help maintain listener comfort through the entire range of dynamic
reproduction. The TCD-D7 features manual or automatic recording-level control
modes, and can place a time and date stamp on each piece of audio it records and
then display that information on its LCD readout. The playback-only unit features
“digital mega bass,” which allows users to increase the bass without distorting

the sound. Prices: TCD-D7, $629.95: WMD-DTI. $499.95.
CIRCLE 61 ON FREE INFORMATION CARD

Tower Power
Clear off a few shelves by stacking your CD's vertically in the Mode! C-100 CD
Storage Tower from Bib America (10497 Centennial Road, Littieton, CO 80127).
Made of strong aluminum and finished in a scratch-resistant, powder-coated
paint. the tower is available in matte black, white. silver/gray, blue, red. and
chrome. Each unit holds 50 compact discs, and two can be fitted back-to-back to
store 100 discs. The base is removable for wall mounting. Price: $99.95.
CIRCLE 62 ON FREE INFORMATION CARD
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18 Storage Towers

WWW. akhmerieaniadiahisiary.com


www.americanradiohistory.com

Take Charge of Your Own Furture. . .
Train with NRI for a high-paying career

servicing computers!

Buio Your Own Gomeuter

Ask anyone in the field. They'll say
the best way to learn to service today’s
computers is to actually build a state-of-
the-art computer from the keyboard up.
And with NRI, you train with and keep
the powerful 486sx, 1 meg RAM, 32-bit
CPU computer system — the most
powerful computer available in any
home study course.

You start by performing hands-on
electronics experiments with your NRI
Discovery Lab and digital multimeter.
You then learn to build and test the
powerful 486sx/25 MHz computer and
install the 1.2 meg, 5-1/4" floppy disk
drive, learning disk drive operation and
adjustment. Later, you dramatically
improve your computer’s data storage
capacity by installing a powerful 80 meg
IDE hard drive. You even learn to diag-
nose and service virtually any computer
problem with the extraordinary RA.CER.
plug-in diagnostic card and QuickTech
diagnostic software included in your course.

What's more, working with today’s

most popular integrated software package,

Microsoft Works, you learn to use its
word processing, spreadsheet, database,

and communications utilities for your own

personal and professional applications.

Tram At Your Own Pace

With NRI, you go from
lesson to lesson at your own
pace. No classroom pres-
sures, no night school, no
need to quit your present job
until you're ready to make
your move. As you're guided
step-by-step through the
assembly of a powerful
486sx-based computer system —

the centerpiece of your coursework —
you get the hands-on experience you need
to work with, troubleshoot, and service
any IBM PC/AT-compatible computer,
plus the confidence to tackle any service
Job that you take on.

Learn From Your Own
PersonaL InsTRucTOR

Prepare for today’s computer service
opportunities in the privacy and conve-
nience of your own home — with the
support of your personal instructor and
NRI’s team of technical professionals
behind you every step of the way. NRI's
experts are on hand to guide you from the
simplest to the most complex lessons,
and they're available to assist you with
technical support long after you've
graduated.

Start Your Own Business

The Department of Labor forecasts
over 220,000 jobs for computer service
technicians by the year 2005 — a 38%

increase over today’s level. With the right
training and skills, you can cash in on this
wide-open opportunity and become a
high-paid computer service technician —
even start a computer service business of
your own. You'll be well prepared for any
Job that comes your way — continuously
drawing on the real-world experience of
your NRI training.

Ger Your Own Goey Or NRI’s
Free GamLoc!

Take the first step toward your future!
Send today for NRI's free full-color
catalog which describes every aspect of
NRI's innovative training in microcom-
puter servicing and other growing high-
tech fields. If the coupon is missing, write
to NRI Schools, McGraw-Hill Continuing
Education Center, 4401 Connecticut
Avenue, NW, Washington, DC 20008.

IBM is a registered trademark of International
Business Machines Corp. R.A.C.E.R. and QuickTech
are registered trademarks of Ultra-X, Inc.

SEND COUPON TODAY FOR FREE NRI CATALOG!

”a’Schools

McGraw-Hill Continuing Education Center

4 Check one FREE catalog only

J Microcomputer Servicing
J TV/Video/Audio Servicing

4401 Connecticut Avenue, NW, Washington, DC 20008

) Basic Electronics
3 Computer-Aided Drafting
J Industrial Electronics & Robotics 1 PC Applications Specialist 1 Programming in C++

w " K For career courses
e&. approved under G1 Bill,
. » n . U check for details

Q Computer Programming
13 Desktop Publishing & Design

with Windows

Name (please print) Age

Address

City State Zip

Accredited Member, National Home Study Council ] 8-0793 l
h--------------------—--

WAL Haanadiohietary. com

$01U04}293 seindod ‘€661 AInr
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For more information on any
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the Free Information Card.

[ Talking to the Phone

i You can tell your phone who you want to talk to, and it will obediently dial that
- person’s number—if you have the DUoFONE-600 Voice Dialing Telephone from
Radio Shack (700 One Tandy Center. Forz: Worth, TX 76102). Voice-recognition
technology allows you to teach the phone to respond to spoken commands. The
phone learns to recognize and make *voiceprints” of spoken names, and to learn
the phone number for each voiceprint. It can be trained, in any language, to
recognize twenty names, which are stored in voice-dial memory. In addition, 50
speed-dial numbers can be stored in a separate memory. More than one person can
use the phone, but it must be taught to recognize each voice. Other features
include mute; hold; last-number redial: telephone-line status indicator: an adjusta-

IRrAPVEATLE

; ble display that shows the time, date, and time elapsed during a call; and a flash
button for custom calling services. Price: $139.95.
" CIRCLE 63 ON FREE INFORMATION CARD
IFERRY

Tuning in to Satellites

It’s easier than ever to watch satellite TV with the ZSS80OOLE integrated
receiver/decoder (IRD). According to Zenith Electronics Corporation (1000
Milwaukee Avenue. Glenview, IL 60025), “extended threshold sensitivity circuit-
ry” produces better pictures even in weak-signal areas, and Ku-band automatic
frequency control really pulls in Ku-band signals. The color-coded UHF **Space
Command” remote contro! provides simplified operation of the IRD and its on-
screen menus, and its Quick Sat feature makes it easy to program in new satellites.
Because satellite broadcasters often move their programs from one channel to
another. an easy-to-use Move Channel feature has been added. The IRD also
features 100 favorite video programming memory, 100 favorite radio programming
memory, automatic peaking, discrete sterco sound, and a programmable VCR-
style timer/clock. Price: $1199.

Voice-Dialing Telephone

CIRCLE 64 ON FREE INFORMATION CARD

Muftimedia Biology

Nature meets technology in the Multimedia Encyclopedia of Mammalian
Biology from McGraw-Hill (11 West 19th Sureet. New York, NY 10011-4285). The
CD-ROM version of the five-volume Grzimek's Encyclopedia of Mammals uses
text, graphics, sound, and full-motion video to present articles and essays about
the life and behavior of mammals, written by more than 200 leading international
naturalists, zoologists, biologists, and ecologists. It includes more than 3500
illustrations, photos, and charts; nearly 500 maps. and video and sound from the
archives of the BBC natural-history film library. A typical entry offers an article or
essay, graphics, and in many cases, an chance to see the mammal in motion and
hear its sounds. The Windows-based program is easy to use, with a “browser”
window that allows new users to start up immediatcly. Powerful search and
retrieval features make it easy to locate data. images, sound. and video elements.

Price: $995 (31250 for a network version for up to 16 users).
CIRCLE 65 ON FREE INFORMATION CARD

Rock-Solid Sound

Rock Solid Sounds (P.O. Box 653, Buffalo. NY 14240) is marketing the Tivin
Bass Subwoaofer as a companion piece to their successful Rock Solid Monitor
speakers. The subwoofer, the foundation for a three-piece loudspeaker system,
redefines the speakers’ already impressive performance and expands the speaker’s
versatility in home-theater applications. Dual 6%-inch bass drivers, mounted in a
vented enclosure with an internal volume of 40 liters, were used to achieve the
desired deep bass response and high sensitivity. The subwoofer’s crossover net-
work frees the satellites from reproducing the low frequencies. so significantly
higher output levels can be achieved. The subwoofer features 150-watt power-
) handling capability and sophisticated overload-protection circuitry. Price: $350.
22 Rock Solid Stbwoofer CIRCLE 66 ON FREE INFORMATION CARD
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the Free Information Card.

Mission Accomplished

If your decorating scheme follows the trendy Mission or Sante Fe style. but the
only entertainment centers you've seen have been sleekly modem laminates or
cheap-looking, nondescript “wood” boxes, don’t despair. CWD International
(180 East North Street, Bradley, IL 60915) offers the Rialto line of home-
entertainment furniture, handcrafted in birch with a variety of finishes. The
84V4(H) X 46(W) X 24%4(D)-inch center-colu mn unit, pictured. neatly holds a TV
(up to 35 inches) and a VCR tucked behind fold-way wooden doors. Glass-fronted
upper doors display collectibles. while bottom drawers and storage space can hold
tapes and discs. You can flank the center unit with matching
76Y2(H) x 25Y3(W) X 20%(D)-inch columrs to hold your stereo equipment.

Price: Center Column, $1995; Side Column: $1495.
CIRCLE 67 ON FREE INFORMATION CARD

Widescreen Wonder

With an increasing number of 16:9 movies available on laserdisc, and the long-
awaited advent of HDTV just around the corer, demand for 16:9 aspectratio TV's
is on the rise. To meet that demand, JVC Company of America (41 Slater Drive,
Elmwood Park, NJ 07407) has introducedhe NV-558X4 widescreen reur-proj-
ection television. It features a horizontal resolution specification of 800 lines, four
screen display modes for various types of software. a Dolby Pro Logic sound
system, nine DSP modes. and both picture-in-picture (PIP) and picture-outside-
picture (POP). The display modes include Rzgular, for viewing a 4:3 picture in the
center of the screen with dark bars filling in the edges: Panorama, which stretches:
the left and right edges of a 4:3 picture to fill the 16:9 screen; Cinema, which
zooms 4:3 letterboxed movies to fill the entize width of the screen; and Full, which
expands “‘squeeze-mode” video from sources such as JVC’s compact S-VHS
camcorder. Ready for future hardware and software systems. the set has four A/V
inputs, three with S-Video inputs, a front-panel AV/S-Video input, two RF inputs,
and an RF loop out. Price: $4495.
CIRCLE 68 ON FREE INFORMATION CARD

Wet & Wild Camcorder Cover

One of the most popular uses for cameorders is taking vacation videos, but
many of the most popular vacation spots ire unfriendly to camcorders. Sandy
beaches, sailboats, and cruise ships are home to grit, salt water. and high
humidity—all of which can damage camco ders. Ewa-Marine Camcorder Hous
ings, marketing in the States by Pioneer Research, Inc. (216 Haddon Avenue
Westimont, NJ 08108). are made using a high-tech process that bonds two 2-ply Widescreen TV
PVC sheets together. The result is a flexible, lightweight housing that is airtight
and waterproof-—sort of a spacesuit for yoar camcorder. The housings are avail-
able in sizes to fit most popular cameorders. including the new ultra-compact
models, and don’t inhibit access (0 control buttons and settings. Optical-glass
ports mounted in the front of the housing provide distortion-free viewing. Price:
N/A.
CIRCLE 69 ON FREE INFORMATION CARD

Double-Duty Camcorder Bag ;
The well-prepared videographer. who casries a host of accessories when on the
£0, can lighten his load considerably if all that gear is packed in the PF-908 Twin:
Pack Cam Bag from Geneva (9909 South Shore Drive, Plymouth. MN 55441)-
The bag comes with a detachable. zip-off pouch. The user can bring along
batteries, charger, lights, and more in the heavy-duty nylon bag. When it comes
time to head for the actual shoot. the bortom pouch can be detached and lefi
behind. The fully-padded bag features a zippered pocket and a quick-release
shoulder strap. Price: $49.95.
CIRCLE 70 ON FREE INFORMATION CARD Camcorder Bag
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This computer-based version of the IC Master Alternate-Source Directory can help
you make parts substitutions and identify unknown semiconductors quickly.

othing is more frustrating to an
N electronics hobbyist than dis-

covering a project cannot be
completed (or begun) because it re-
quires one “magic” part that can't be
purchased locally. When in such a sit-
uation there’s always a suspicion lurk-
ing inthe deep recesses of one’s mind
that maybe, just maybe, there's a suit-
able replacement component avail-
able at the local electronics em-
porium or even in the home junk
pile—if only you had a way to cross-
reference the elusive device.

Of course, this poses no problem for
the electronics professional armed
with expensive cross-reference man-
uals; especially if he has the multi-vol-
ume IC Master on hand. In its books
are all sorts of technical information,
as well as equivalent parts for an in-
credible number of integrated cir-
cuits. Unfortunately, the paper-bound
and CD-ROM based IC Masters are
rather expensive. Besides, you really
only need the Alternate Source Direc-
tory volume from the set fo cross-refer-
ence parts,

Now there is arelatively inexpensive
($179.50) and automated alternative
for those with IBM-compatible com-
puters: a software-based version of
the IC Master Alternate Source Direc-
tory. Besides its low cost, some of its
advantages over the bound edition
are ease of use due to the fact you
won't be thumbing through multiple
volumes of the IC Master and the abil-
ity to perform searches using both ge-
neric and manufacturer-specific part
numbers.

The software is designed fo run on
IBM-compatible machines running
PC-DOS or MS-DOS with at least 8
megabytes of unused hard-disk
space. It is available on four double-
sided double-density 5Ya-inch floppy
disks, or one high-density 5%s-inch or
3%2-inch floppy. To begin describing
the software, lets discuss its installa-
tion.

Installation and Startup. There are
two sets of installation instructions: one
set is for people upgrading a prior
version of the software, the other set is

WW\W. aknericanatadiahisiorv.com

for those installing the software for the
first time. Both sets cover how to install
the software from either the low-den-
sity or high-density diskettes.

However, the procedure for up-
grading the software from a previous
version contains some important ex-
tra steps. The additional directions
cause the installation software to load
a batch file and a special program
onto the disk. You are then instructed
o run anincluded program that eras-
es some of the older files. Then you
must run the special program, which
removes comments you may have
added to the old database (more on
adding user comments later), stores
them in afile, and prints them out. This
step is necessary to preserve your old
comments as the comments from pri-
or versions cannot be automatically
imported into the new version of the
software. Of course, if you are upgrad-
ing the software, but choose not to
preserve any of your old comments,
you can simply follow the pertinent
steps in the procedure for first-time
installation.
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Il
h IC MASTER MANUFACTURER LIST

52AL330240

Mfg Mfg Name

TEF AEG Corporation-Telefunken

ATT AT&T Microelectronics,

ATM ATMEL Corporation

ACT Actel Corporation

ADP Adaptec

ADV Advanced Analog

ALD Advanced Linear Devirces

AMD Advanced Micro Devices, Inc.

SPR Allegro Micro Systems, Inc.

ALT Altera Corporation

AD Analog Devices

AM Analog Microsystems

ANC Analogic Corporation

APX Apex Microtechnology Corporation

ASP Aspen Semiconductor Torp.

AVS Avasem Corporation

BIT Bipolar Integrated Technology

BRK Brooktree Corporaticm

BUR Burr-Brown Corporation
UpArrow DnArrow PgUp PgDn Home End Esc

If you're unsure of a manufacturer’s code,

Enter Fl-Help F5-Mfg Info

the program can provide you with a list of

all codes and manufacturers, a small portion of which is shown here.

" IC MASTER MFG - DEVICE LIST E

Mfg: Device:
VTI 20C18
VTI 20C68
VTI 20C69
VTI 20C79
VTI 20C98
VTI 5468
VTI 7C122
VTI  VL16160
VTI  VL16C450
VTI  VL16C451
VTI  VL16C452
vTI VL1772
vTI VL2793
VTI VL2797
VTI VL4500
VTI VL4502
VTI VL6765
VTI vL82103
VTI  VL82C100
UpArrow DnArrow PqUp PgDn

Home

End Esc Enter Fl-Help F5-Mfg Info

The program can list all of a manufacturer’s devices (including discontinued stock) if

you're curious as to there wares.

ALTERNATE SOURCES

NTL

MFG DEVICE

GSs GD74Ls21

HIT HD74LS21

MTR SN74LS21

NTL DM741LS21

ROE 7415821

ROE 741521

SGN 741821

SGS 74LS21

SGS T74L521

TI SN74L521
UpArrow DnArrow PgUp

F6-Mfg List F2-Add

F3-Edit/Comment/Disc

74Ls21 L

DISC COMMENT

PgDn <ENTER> F5-Mfg Info

F4-Delete

Esc

Here the software hus cross referenced a discontinued low-power Schottky version of
the 7421 from National Semiconductor (es indicated at the top of the screen) with ten

other parts.

Most of the original-installation in-
structions are of the usual variety—
make a directory, change over to that
directory, and run an installation
batch file(s) on the floppy (floppies)
With the soffware now on your hard
drive, you must run a program thar

generates an index file for the soft-
ware. This last step takes about 10 min-
utes on a 286 or 386 computer.

To start the program, you simply en-
ter "ASD” (for Alternate Source Directo-
ry) and press the enter key at the DOS
prompt. The usual copyright-notice

WWAAL e raanadiehietary. com

Earn Your B.S. Degree
in
ELECTRONICS
or
COMPUTERS

By Studying at Home

Grantham College of Engineering,
now in our 43rd year, is highly ex-
perienced in “distance education”—
teaching by correspondence—through
printed materials, computer materials,
fax, and phone.

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

Our Computer B.S. Degree Pro-
gram includes courses in BASIC,
PASCAL and Clanguages — as well as
Assembly Language, MS DOS, CADD,
Robotics, and much more.

Our Electronics B.S. Degree Pro-
gram includes courses in Solid-State
Circuit Analysis and Design, Control
Systems, Analog/ Digital Communica-
tions, Microwave Engr, and much more.

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

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

[ ]

Accredited by
the Accrediting Commission of the
National Home Study Council

GRANTHAM
College of Engineering
Grantham College Road
Slidell, LA 70460
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screen then pops up, but is replaced
by the main menu if you hit the enter
key.

The main menu contains four num-
bered options: alternate source by
manufacturer and device number,
search by base number (the device
number), recreate indexes, and quit. It
has a highlight bar that can be

- moved up and down (via the up and
down arrow keys) to point to an op-
tion on the menu. Once the highlight
bar is over an option, pressing the en-
fer key activates that option. Alter-
natively, you could press the number
that appears to the left of the desired
option. As is true of all the screens in
the program, pressing escape allows
you to exit that screen.

Search by Manufacturer and
Number. If you select the first option
(search for an alternate source by
manufacturer and device number),
you are prompted to enter a "man-
ufacturer code”—a two orthree letter
abbreviation for the name of the
company (e.g. AD for Analog De-
vices)—in capital letters. You can only
use one lower case letter, the letter
"u,” which is really infended to stand

BeanFCC
LICENSED

ELECTRONIC TECHNICIAN!

1 - R
Learn at home in spare time.
+~1No previous experience needed!

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

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

[o====c--c---cio- SOOI

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

ADDRESS

cITY STATE

-l

for the greek letter mu (p).

If you're unsure as to the code of a
manufacturer, you can simply hitenter
and a list of all the supported man-
ufacturers will appear along with their
codes. You can scroll through the list
one manufacturer at a time using the
up and down arrow keys, or a screen-
ful at a time using the page-up and
page-down keys. To jump to the very
beginning or end of the list, you can
press the home or end keys, respec-
tively.

Pressing enter while the highlight
bar is over a particular manufacturer
selects that manufacturer’s code,
causing the program to prompt you
for a device number. If you now press
enter instead of entering a device
number, the program displays a list of
all the devices supported from that
manufacturer. You can then select the
device of interest using the highlight
bar and the enter, up-arrow, down-
arrow, home, end, page-up, and/or
page-down keys just as you would for
the manufacturer code.

Once a device is selected, the al-
ternate sources for that device are
listed by manufacturer and part
number. There is also a place forcom-
ments about each device. To go back
to the list of manufacturers, you just
press the F6 key. While viewing a list of
devices, if you see an asterisk to the
right of a device number, it indicates
the part has been discontinued.

At this point, you can press the F3
key to add information for the se-
lected part. For example, you could
enter an asterisk of your own to indi-
cate the part has been discontinued,
oryou can enter a comment for future
reference. To terminate your entry, you
must press enter and the space bar.
You can also use the F3 key to change
old comments or remove asterisks if
you wish.

Alternatively, you could add a de-
vice 1o the software by pressing the F2
key. However, you must use one of the
existing manufacturer’s codes when
entering the new part—new man-
ufacturer codes cannot be added to
the software.

Pressing the F4 key will delete a de-
vice. The software asks you to confirm
the deletion and then removes the
device from the master list. The only
way to getthe device back is by using
the F2 key to enter the device again,
soits a good idea to just mark parts as

discontinued rather than delete
them.

Pointing to a part and pressing the
F5 key will bring up the full name, ad-
dress, and telephone number of its
manufacturer. Pressing the space bar
gets you out of this mode.

Other Options and Operation. If
you choose the alternate source by
base number option from the main
menu, you are prompted for the de-
vice's base number—the part
number without the manufacturer’s
prefix (e.g., 7400 as opposed to
DM7400). When the software lists the
manufacturers supporting the chip,
selecting one with the highlight bar
and pressing enter will bring up that
manufacturer’s name, address, and
telephone number.

The third main-menu option, recre-
ate indexes, does some file-based
housekeeping. It keys any comments
and additions you've made to the
master index for faster access times.
That need only be done after you've
modified information for a few chips,
but it is never really mandatory.

Of course, choosing the quit option
from the main menu allows you to
ieave the program. Alternatively, you
can press <Alt-C> to interrupt the
program’s operation at any point.
When you use that double keystroke,
the program prompts you for con-
firmation before terminating.

To get printouts of any screen you
must use the print-screen key. Unfor-
tunately, there is no other facility for
obtaining printouts.

Overall the program turned-out to
be amazingly fast, even on an old 16-
MHz 3865X. There was never an obser-
vable pause between making a re-
quest and having it fulfiled. Whatever
compression and retrieval algorithm
Hearst is using must be really fine-
tuned for the application. As far as
ease of use is concerned, while the
program’s function-key assignments
are not intuitive, that is inconsequen-
fial to using the program as the ap-
propriate key functions are always
posted at the bottom of the screen.

If the Alternate Source Directory
sounds interesting to you, you can
contact Hearst Business Communica-
fions, Inc. (645 Stewart Ave., Garden
City,NY 11530 directly, or circle No. 119
on the Free Information Card for more
information. [ ]
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this the mest useful electronics resource you
can own. Features expanded covelage of: pnn
cuples date, standard:
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TELEPHONE REPAIR ILLUSTRATED
Get the tmubleshnolmg tables, service

idelines, and itlustrat hnigues you need
!o make sale and speedy telephone and answer-
ing machine repairs. Covers rotary, electronic,
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By Len Feldman

Panasonic
CTP-27XF20

TV Monitor/
Receiver

PRODUCT
TEST REPORTS

s direct-view picture

tubes get bigger and
bigger, it becomes in-
creasingly important that TV
sets provide better and bet-
ter resolution or detail. In
that respect, the 27-inch
(measured diagonally)
CTP-27XF20 from Panasonic
(One Panasonic Way,
Secaucus, NJ 07094) is a
star performer with its 600-
line horizontal-resolution
capability. But resolution,
color quality, and good in-
terlace are just a part of
the story for this excellent

CIRCLE 120 ON FREE INFORMATION CARD

The Panasonic CTP-27XF20 TV monitorireceiver.

receiver. It is loaded with
special features. It can tune
o a total of 181 channels.
Connect a second video
source to one of the set’s
external video and audio
inputs and you can view a
picture-in-picture inset. Ei-
ther main- or inset-picture
sound can be selected,

and the inset picture can
be positioned anywhere on
the main picture by using
the “frame-locator” buttons
found on the remote con-
trol.

The supplied remote con-
trol can be programmed to
recognize and control other
video components such as
VCR's and cable-TV con-
verter boxes, including
those made by other man-
ufacturers. In addition, this
remote offers such features
as Rapid Tune (instant
switching between the last
two channels or video
modes selected); a Skip
feature that lets you set the
desired time (up to six min-
utes) after which, when
changing channels or vid-
eo mode, the set returns to
the original channel view-
ed; and the familiar Sleep
Timer for automatic set turn-
off after 30, 60, or 0 min-
utes. A Favorite-Picture
feature allows you to select
three individual settings for
the various video sources
(including the sefts tuner). A
Favorite-Channel button
found on the remote con-
trol can be used to scan up
to 15 of your favorite chan-
nels. A Surround feature
enhances the audio-output
response when listening to
stereo broadcasts.

Additional advanced
features include a program
timer; a channel-lockout
feature that allows you to
lock out up to four chan-
nels; and a station-
identification feature that
allows the user to enter the
call letters or another ID of
up to 30 stations, using 4

WWW. aknerisantadiahisiery.com

characters for each. A
search function, activated
with a search button on the
remote, sequentially scans
channels in program or fa-
vorite-channel memory; the
scanned channels are dis-
played within an inset box.
When a desired channel is
observed, pressing the
search button again causes
the inset search frame to
become the main full-
screen picture. Of course,
the usual array of picture
and sound adjustment are
also available, using on-
screen menus.

CONTROLS

The units controls are alf
located behind a drop-
down door located below
the picture-tube area. In-
cluded here are a TV-
speakers on/off switch; a
headphone jack; video
and audio jacks (including
an S-video jack); a power
on/off switch; channet up/
down buttons; and volume
up/down buttons. Also lo-
cated there are menu,
video, TVAideo, norm (for
resetting audio or video ad-
justments fo factory-preset
levels), ant (to select be-
tween the two available
antenna inputs), display (to
initiate a demonstration of
many of the on-screen
menus and picture-in-pic-
ture features), and recall
adv (to display time of day,
channel number, video and
audio modes and to select
desired features) buttons.

The rear panel of this TV
set is equipped with two
sets of audio and video
inputs (one of which also
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includes an S-video con-
nector), audio and video
“program-output” jacks,
and left-and-right stereo-
audio outputs for connec-
tion to an external stereo
amplifier. Also found on the
rear panel are two antenna
input connectors as well as
a “split out” coaxial con-
nector that's useful in some
cable converter-box hook-
ups.

The remote control, in
addition to including most
of the controls and func-
tions found on the TV set
itself, also contains buttons
for activating the ad-
vanced features described
earlier and buttons for op-
erating a VCR, video-disc
player, or cable box.
Number buttons are also
found on the remote con-
trol so that any channel
can be accessed directly
without having to scan or
use the channel up/down
buttons.

TEST RESULTS

As always, the perfor-
mance of this product was
carefully measured by the
Advanced Product Evalua-
tion Labs, under the
direction of Frank Barr. A
summary of the measured
results can be found in the
table elsewhere in this arti-
cle. Picture settings during
the tests were as follows:
auto-color was off, video
noise-reduction was turned
off, and the white-tempera-
ture selector was set to its
standard position. The pro-
gram-output audio jacks
were used for all of the
audio measurements made
for this report.

The maximum usable lu-
minance was about
average for a set having
this picture size. Horizontal
resolution was excellent,
with a reading of 600 lines.
That's far more than you
would need to display all
the detail contained in S-
VHS or ED-Beta videotapes,

Specification

Maximum usable luminance
Horizonta resolution
interlace

Black-levai retention
OWErsGa

Calor quality

Transient Hesponse
Reception

0 dB reference level
Signalinoise ratin
Tutal harnonic distortion @ — 10 dB
: TV Stereo

Signal-tc-noise ratio
Total harmonic distortion @ —20 dB
Stereo Saparation, 1 kHz

At 100% modulation

At — 20 dB modulation
Mono signal-to-noise ration
Mono harmonic distortion @ — 20 B

Picture size

Power consumption
Dimensions (W x Hx D, inches)
Suggested price:

Tuner reception was very good, w

or even in today’s best laser
video-discs.

The biack-level retention,
which. when equal to 100%
as in the case of this re-
ceiver. contributes to the
overall crispness of the dis-
played picture. APEL and
we ccnsidered the picture
quality of this set to be
excellent; that subjective

impression was confirmed

TEST RESULTS—PANASONIC CTP-27XF20 TV
MONITOR/RECEIVER

PE Measured

82.5 foot-lamberts
600 lines

50/50 (perfect)
100%

0%

Excellent

Very good

Very good

Audio Section

2.7 volts, 0.64% THD
61.7 dB
0.17%
Section
48.3 dB
0.56%

20.5dB
14.8 dB
459 dB
0.35%

Additional Data

27" diagonal
170 watts

27 x 22 x19%
$1199.95

ith stimulated *‘fringe-area”

signals vielding acceptably noise-free picture qualiry.

by displaying a color-bar
test pattern.

Tuner reception was very
good, with simulated
“fringe-areq” signals (100-
microvolt intensity) yielding
acceptably noise-free pic-
ture quality. There was
virtually no horizontal or ver-
tical picture overscan. That
not only suggests that the
set has a well-regulated

WWW. asknefrieaniadiahigstory. com

power-supply, but also that
no part of a received pic-
ture will be “chopped off”
along its edges when
power supply voltages are
up to, or exceed standard
values.

As for audio perfor-
mance, the A-weighted
signal-to-noise ratio mea-
sured @ more-than-
adequate 61.7 dB, and the
harmonic distortion at 1 kHz
and a level of —10 dB
below reference level was
an inaudible 0.17%. While
signal-to-noise ratio during
stereo reception was only
48.3 dB, the stereo separa-
fion provided by the unit
was adequate, with read-
ings of 20.5 dB at 1 kHz for a
100% modulated signal.

HANDS-ON TESTS

In evaluating the actual
performance of this set, we
were particularly impressed
with its many advanced
features. The picture-in-pic-
ture feature worked
flawlessly, as did all of the
other features described
earlier in this report. Most
important, though, was the
excellent resolution and
picture detail that we ob-
served even when we sat
closer to the sef’s screen
than would normally be the
case in a typical home
viewing room.

The 40-page “Operating
Instructions” bookiet might
have been organized a bit
better, but if you thumb
through the pages pa-
tiently, you will find each
feature described as well as
step-by-step instructions on
how to use them. Both APEL
and we agree that this 27-
inch set would make an
excellent display compo-
nent in a typical *“home
theater” room.

For more information on
the Panasonic CTP-27XF20
monitor/receiver, contact
the manufacturer directly,
or circle No. 120 on the

Free Information Card.
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GET THE LATEST ADVANCES IN ELECTRONICS

WITH A SUBSCRIPTION TO

tlectronics

ﬂadlﬂ Combined with Now

el — ENJOY THE WORLD OF ELECTRONICS EACH MONTH!
g 2o
E! E"ﬂlnn'cs Subscribe to the best electronics magazine—
wens ot the one that brings you the latest high-tech

i : construction projects, feature articles on new
technology, practical froubleshooting
techniques, circuit design fundamentals, and

l}'l TonicCs.

with digial circuits: LI

: much more.

I:I.‘J'ﬂl:l{::fﬂﬂ . : :

Ere——— Electronics Now looks fo the future and shows
or e = ] you what new video, audio and computer
a:;“m:'; o = |y .y products are on the horizon. What's more

you'll find helpful, monthly departments such
as Video News, Equipment Reports, Hardware
Hacker, Audio Update, Drawing Board,

Electronics Now gives you Computer Connections, New Products, and
exciting articles like: more. All designed to give you instruction, tips,
and fun.

® Buyer’s Guide to Digital
Oscilloscopes

@ Build A Scanner Converter

@ Single-Chip Voice Recorder ’

@ Build A MIDI Interface for your PC %%

® Troubleshoot Microprocessor
Circuits

@ Build A High-Power Amplifier for
your Car

® Add Music On Hold to your Phone

® All About Binaural Recording

® VGA-to-NTSC Converter

FOR FASTER SERVICE CALL TODAY

1-800-999-7439
DON'’T DELAY SUBSCRIBE TODAY!

Just fill out the order card in this magazine and mail it in today.
7PG35
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Build a

POST-CODE READER

BY MARK HANSLIP

Diagnose your own PC hardware problems with this handy gadget

that lets you peer at the error codes passing on the PC bus.

There is nothing so frustrating
(and expensive) as a computer
failure. First you fry rebooting, ta
no avail. Then—the part you par
ficutarly dread-—you have to take a
trip to arepair center, which invariably
must be done during business hours
Finally, there's the expensive part
when you pick up the computer only
to find a loose cable was all that was
the matter. We probably all have sto
ries of stupid repairs we could have
done ourselves if we had only knowr:
what was wrong.

Oddly enough, your computer
probably could have "told” you what
was wrong and saved you the frouble.
You see every PC-compatible com
puter does it's own self test (actually a
series of tests) when the computer is
powered up. When it performs each
test routine, a number (called a
power-on self-test or PCST code) asso-
ciated with the test is sent to output
port 80. If you could read the value
written to that port when the machine

locks-up, you would know which test
was the last one run and therefore
which test the computer failed. In fact,
if you took your machine o a service
center, they would read port 80 to
determine the problem.

My device, described in this arficle,
will display the contents of port 80 to
help you to fix your computer yourseif.
It will be assumed that you know what
a port and port addresses are. Also, in
order for the device to be useful, you
will need to obtain atable correlating
the POST codes with their correspond-
ing tests. Such a table can be ob-
tained from the manufacturer of your
computer’s BIOS.

How it Works. The finger-like foils on
an 8-bit PC expansion card are desig-
nated A1-A31 and B1-B31. Only a
small subset of these are used by the
circuit, as you can telf from Fig. 1. You
can also see that the device is very
simple as it only contains 3 chips. The
7415260 and 74LS20 IC’s are used fo

WWW.akherieaniadiahigstory.com

decode the port address. When the
address on the PC bus equals hex 80,
U2-b will pull down the latch of the
74L5374. When that happens the
7415374 latches-in the numeric value
on the data lines (A2 through A9},
which is equal to the number of the
test about to be performed. This value
will be held in the octal flip-flop until
port 80 is addressed again or a sys-
tem reset occurs.

The value held in the 74LS374 can
be displayed in two ways. As the sche-
matic shows, you can use two inte-
grated hexadecimal-display/drivers
like the TIL311. Those display/drivers al-
low the POST values to be read easily,
butthey cost around $4 a piece. Aless
expensive alternative is to use 8 dis-
crete LED’s and 8 resistors arranged as
shown in Fig. 2 to display the value in
inverted binary. The method is cheap
and reliable, but you'll have to do a
little math fo use if.

Also shown back in Fig. 1 are four
LEDs to monitor the four PC power
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Fig. I. The main portion of the diagnostic tester includes port-address decoding and a
data latch. Data is latched when the decoder detects a hex 80 on the address lines.
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Fig. 2. The POST codes can be

displayed
low-price
TIL3IIs.

by 8 LED's. This is a good
alternative to using the
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PARTS LIST FOR THE POSI“Y%’
CODE READER ..~

SEMICONDUCTORS ©~  + - ¢

Ul—T743264) dual. 5-input nor-gate,
infegrated circuit® . . -

U2—T741 520 dual 4-mput NAND- ga:c.
integrated circuit® £ .

U3—741.5374.0ctal latch, mlcgai:d
circuit #

DISPI, DISF2---TIL311 hex d:spla:p
/with built-in driver {optional, see” -

="

lb:':t) ’3)/ “ & w
LED[—-LEMI&CR light- ::mtltm,g
diode, . 2 % b “iee 3

B

LEDS-LED12-- Rcdl:ght—emmmg
dinude iup!iunal. see lext) o

v e

g

s )

RESISTORS AR
(All resistors are ‘A-watt 5% unils)

Rl, R2—33(ohm = < » fﬁ .
R3, R4—1000-0hm™ ~ 727 °
R5- RI"—}li}-uhm (optmnai see e -

text) -

SRz H *‘"“*"5 )
PC Inurd iRm.hu Shack 276- 192 or
equwaienr) two ld-pin wire-wrap |
IC sockets (optional, see text), twi
4-pin solder-tail IC sockets, 20-
pin IC socket, wire. solder. e, ..

-

inch spacing. Any protoboard will
work, but PC-style protoboards with
gold contacts are a minimum of $12
each and this boardisonly $5.lused a
nibbling tool to reduce the number of
confactsto 62 (31 per side). When you
have done that, (and prior to installing
parts) be sure to test-fit the board in
one of your computer’s open slofs.
The component side of the board
should be the Aside. When facing that

N

e g e

10 rem display testing routine by Mark Hanslip 9~ 28-30 .
20 rem this will cycle the display from O to 255 and repeat

100
110
120
130
140

for a=0 to 255

out 128,a

for b=1 to 2000:next b
next a

go to 100

lines. This part of the circuit is optional,
however if any one of the power lines
ceases to function, the problems that
result would be hardto diagnose with-
out those indicators.

Construction. The construction of
this projectis very simple. As a base for
the project, | used a modified piece of
protoboard that originally had an
edge connector with 72 pins at .100-

salaiatory, com

S

k3 b TR 1
€ 5 an %

side with the card edge pointing
downward, pin A1 wiil be on the right
and pin A31 fo the left. When you face
the B or solder side, pin B1is to the left
and pin B31 to the right.

Keeping that in mind, the IC sockets
for the three chips should be
mounted close to the edge con-
nector, so that the wires from the con-
nector to the chips can be kept as

(Continued on page 90)
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A No-Nonsense Guide
for PC Buyers

BY KARL T. THURBER, Jr.
Learn how to successfully navigate the PC buying maze.

purchasing a personal computer

(or PC) in 1975. There was only one
fo choose from: the $350 MITS Altair
that Popular Electronics featured on
its January cover. It had few options;
the memory was 256 bytes, there was
no permanent storage, it came sans
keyboard, oh, and you had to assem-
ble it yourself—it was offered only as &
kit.

Computers have changec dra-
matically since then. PC choices have
exploded and prices have plumm:-
eted so that high technology is within
most people’s budget. Besides which.
even unsophisticated users can ben-
efit from a fully-equipped PC; today,
almost everyone redlly is a power
user. High cost is no longer an excuse
for buying a minimally equipped sys-
tem. Why? The costs of under-buying
in the long run far exceed the costs of
over-buying: if you don't need high-
end PC power now, you likely will soor,

I twas easy to make achoice when

as programs get larger and graphical
software demands hefty processing
power. So you must be careful to
choose a PC that won't be obsolete
12 months downstream.

Factors like that have made the task
of selecting a PC and its peripherals a
confusing experience that would try
the patience of Job. In this arficle we
wili present practical PC buying hints
and tips for the performance-aware
but budget-conscious shopper.

We'll cover the basics of savvy com-
puter buying, showing you features to
look for and avoid, help separate
needs from wants, stimulate ques-
fions, help narrow choices, and keep
you from spending more than you
should. We'll also point to some new,
high-tech methods of obtaining
accurate, up-to-date product infor-
mation. Bottom line: we'll give you ev-
erything you need to know to
become a knowledgeable and dol-
lar-stretching PC buyer.

WAL akperieaniadiahietary com

Starting Out. Before you buy, rule
number one is, don't confuse wants
with needs; make sure you must have
a PC to meet your personal, business,
or professional needs. Ask yourself
penetrating questions about what
you redlly want to do with a PC right
now, and what you might want to do a
few months” hence.

Having said that, rule number two is,
don't place the hardware horse be-
fore the software cart. A computer is
little more than a collection of elec-
tronic parts that needs software to tell
it what to do and how to manipulate
information. 50 decide what kinds of
software you expect to run and gear
the hardware to fit the software—not
the other way around.

With a firm grip on your needs, you
need to hunt around for a vendor. Just
where to purchase—from a tradi-
tional computer dealer, superstore,
discount warehouse, chain elec-
tronics store, department store, or

sowou09(3 seindod ‘€661 Aine
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Desktop-style cases are what most users opt for.

owever, you may find it

advantageous to go with a vertical tower case like this one, especially if your desktop
space is limited. Sometimes a tower case is standard equipment; in other cases, you
pay a small premium for a vertical configuration.

mail-order (direct sales) house—is a
tough question. All have locked horns
in competition for your computing
dollar, and each offers distinct advan-
tages. If you need handholding and
TLC, o local dedler is best, and you
can try before you buy-—although
you'll often find that retail salesmen
are not always that helpful.

Look for a well-established dealer,
mail-order house, or other vendor. The
vendor you select should be known
for good workmanship and high-
quality components. Seek a strong,
proven company that’s likely to be
around when you may need support
or repairs. You'lt find life with a PC easi-
er if you stick with proven product lines
from established firms. So, look care-
fully at who you're buying from—but
don’t assume the PC’s nameplate

must bear the name IBM, Compaq, or
another premium-price vendor.

If you buy from a firm that spe-
cializes in custom-assembling inex-
pensive clones to produce a no-
name “Pacific PC” with components
from all over the Pacific rim—Taiwan,
Singapore, Hong Kong, Japan, and
Korea—you may run into trouble get-
ting parts and service later if the ven-
dor goes under. This caution par-
ticularly applies to the motherboard,
which may be hard to replace (or get
technical support for) if it's @ no-name
model.

IBM compatibles today tend to look
alike, have similar performance, and
are priced similarly. As a result, the
quality of a company and its service
capability is paramount. The firm you
select should have a reputation for

WAWAWW-adneicratadiohisterv.com

outstanding performance and pride
itself on good customer service and
knowledgeable, easily accessed
technical support. Some firms go to
great lengths to help solve customers’
hardware and software problems by
going online. For example, Com-
puAdd Express has an innovative ser-
vice called Remote Rescue: it uses a
remote communications program
that lets a factory specialist use a
modem to view and control your PC
to diagnose and solve problems and
even configure it.

I can offer a few helpful tips with
regard to this:

® Ask the vendor if the PC’s he sells
have all of the “alphabet-soup” ap-
provals—UL, FCC, and the like. If they
don't bear these approvals, beware
of what’s under the hood.

® ook for computer-magazine
surveys that report on customer ser-
vice, repair support, and satisfaction
as well as hardware specs and prices.
Also, test the company’s technical-
support number before you buy to
see if the support is up to par.

® Pay close attention to how the
sales representative treats you; even
with mail order, there's a salesman in-
volved. The better salesmen will ask
you how you intend to use the PC to
determine what you need. He or she
will neither get you to commit to a
system that exceeds your needs nor
recommend that you buy a machine
that's too puny for your intended use.
Above all, don’t buy on price alone.
Doing 50 is the best way to get ripped
off, or at @ minimum, to be treated to
poor service and support.

Warranty Expectations. You should
expect at least a one-year parts-and-
labor limited warranty. If you buy
through the mail, make sure you're of-
fered a no-questions-asked return
guarantee so you can back out if the
PC doesn't meet your expectations;
most good mail-order houses offer
these no-risk guarantees. You usually
can anficipate a years free on-site
service (at least for desktops) and life-
time toll-free technical support that
preferably extends to evenings and
weekends.

Also, buying your PC with a credit
card (not with cash, check, money
order, or C.O.D) offers you protection
against fraud. And, if you use a gold
Mastercard or Visa, or a green or gold


www.americanradiohistory.com

American Express card, you can in-
crease (sometimes doubling) the war-
ranty period on merchandise just by
using the card for the purchase. Free
extended warranties represent a val-
uable plus with systems costing
$2,000-$3,000 or more if your PC suf-
fers an expensive failure just outside
the factory warranty period.

Bundle to Save a Bundle. Buy your
PC as a single hardware package,
especially if you're not handy with
hardware. While you can fit together
your own PC, buying a complete sys-
tem helps ensure that the vendor will
be responsible for the whole system
and that compatibility is his problem,
not yours. A good vendor will ensure
that everything works together as it
should. But if you buy the options
piecemeal later on, you're on your
own for any compatibility problems
that may arise.

If you piece together your systerm
and something goes wrong, you wili
have to figure out whats wrong, iden-
fify the supplier of the offending hard-
ware, and work with that vendor. You
may save a few dollars by mixing and
matching, but you risk not achieving
good system integration and overalt
high performance.

Bundled hardware-and-software:
deals, in which extras are included in
the system price, can be very cost
effective, so keep a sharp eye out for
them. However, you should not buy a
particular computer just because it
comes packaged with bundled sofi-
ware, especially since you often don't
get full support with such freebies. But
if you're torn between competing sys-
tems, the bundle may break the tie.
Many good hardware/software com-
bos are available from computer su-
perstores and direct channel sup-
pliers; I've found that Gateway 2000 is
particularly good at bundling.

By the way, don't buy directly from 2
magazine or newspaper ad. Ask the
vendor for a catalog or detailed
specification sheets on each system
you might consider so you can failor
your system by adding and subtract-
ing options from basic configuratiors.
Spec sheets usually show all available
options, more than can be shown n
ads, and sometimes the spec sheets
show items that you don't need ard
can delete from the advertised sys-
tem to reduce your cost.

What about starter software? Your
PC should come with at least the op-
erating system (such as MS-DOS 5.0 or
higher) and a user-friendly graphical
operating system (GUI) such as Win-
dows, preloaded and ready to run.
Many vendors also offer a choice of
free or low-cost application software
packages.

Also, any bundled software should
be installed, configured, and tested to
minimize the chance of faulty installa-
tion. But ask if the preloaded software
includes all the manuals and criginal
distribution disks. The vendors ar-
rangements with the manufacturer
may cut you out of the pretty retail
box; thats okay. But it's not okay to re-
ceive the software without the man-
uals and original disks, for obvious
reasons—software theft.

Inside Desktops: the CPU. The
three main areas with which you
should be concerned when shopping
for any PC are the central processing
unit (CPU), memory, and hard disk.
Other important aspects are video,
keyboards, add-ons, and other pe-
ripherals. We'll first look at what you
should seek when buying a desktop

A Starter Bookshelf For PC
; Buyars.

The Compafer Bapers Handbook, 2nd
el B Wayne Parker, Fast Forward Pub
lishing lnc., 1992, 284 pages: $17.95

Diorak’s Ingide Track to DS and FC
Parformance, John 2 Dverak and Mick
Aniz, Osbome MoGraw-Hill, 1982, 878
pages and one 3.5-nch Lty dekette.
$30.95
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sa, Dsbome MoGraw-Hill, 1992, 896
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539495
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ble Computing Bitile - Jim Seymaur,
Brady Publishing, 1892 283 pages,
2085,
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Bud Smith, Cus. 1092 432 pages,
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computer, which, by the way, proba-
bly will set you back $1,200 to $4.000,
depending on features. Much of what
we say applies to portables; we'll
point out special considerations that
apply to them later.

At the PC’s core is its brain called a
microprocessor, or central processing
unit (CPU). It controls the motherboard
and the rest of the system. The 80286,
80386, and 80486 processors are
more powerful than their predeces-
sors, and the 80586 soon will eclipse
them all once it hits the streets. The first
processors used in IBM PC's and com-
patibles were the s-l-o-w 8086 and
8088 CPU’s. Then came the AT class PC
with its faster 80286 processor; it intro-
duced protected-mode operation
and a 16-bit data path.

The 80386 (used in 386 machines)
increased the data-processing path
to 32 bits to add speed. The 80486
CPU (used in 486%) is, at the time this
was written, the top-of-the-line pro-
cessor: its lightning fast with an inter-
nal 8K processor cache and a built-in
math coprocessor to handle today’s
most sophisticated applications.

Since the resource-hogging Micro-
soft Windows environment is where
the action is today, you'll find PC ven-
dors vwying to combine the hottest
CPU, memory, storage, and video to
support its demanding graphics soft-
ware. Your choice for that kind of
power today is between a 386 and
486. Be ready for tomorrow with at
least a 386 and preferably a 486 sys-
tem. Until recently the 386 was the
basic business workhorse, but now the
486 is the new corporate standard
thats also becoming the home and
home office standard as well.

Within the 386 and 486 classes,
there are actually two basic types,
both of which use the same instruction
set. There's the regular 386 or 486 pro-
cessor, also known as the "DX" and a
fimmed downed version, the “"SX.” A
3865X performs 32-bit data handling
16 bits at a time, which takes twice as
long as a 386DX. A 486SX lacks the
internal coprocessor of a 486DX.

To give you a feel for pricing, a
3865X system with a 16- or 33-MHz op-
erating (clock) speed, super VGA
(SVGA) video, an 80MB hard drive,
and 2 MB or more of memory can be
had for under $1200. (Yes, you can get
a 16-MHz 286 system for much tess if
you look carefully on store shelves, but
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that's not a wise choice for a new ma-
chine today. A 286 just no longer
qualifies, especially when running
windows)

In the 486 class, there's also “speed
doubler” or DX2 technology. The DX2
designation means that the chip in-
ternally runs at double the rated clock
speed, but communicates with the
rest of the system at the normal clock
speed. This capability is valuable
since it increases computing speed
without the expense of high-speed
hardware with the exception of the
CPU. Also, other things being equal, a
zero-wait state processor is optimal:
the fewer the “wait states” in the CPU
spec, the better. So look for a zero-
wait-state machine.

With CPU prices tumbling, many ex-
perts advise against buying any 486
desktop with an SX chip. However, you
can upgrade many 25-MHz and 33-
MHz 486SX system to faster DX-style
performance by installing Intel’s Over-
Drive processor. It effectively doubles
the on-chip internal processing
speed (but not the speed at which it
communicates to the rest of the sys-
tem), and it adds coprocessor func-
fionality. Making this upgrade gives
you better performance overall—
without trading out hardware—
though it doesn't quite double pro-
cessor performance.

Random Access Memory. How
much dynamic or volatile memory
{usually called RAM} should you have?
Two MB of 70-ns (nanosecond) or fast-
er RAM is a bare minimum even for an
unadorned, for-the-kids PC. Really,
though, 4 MB of RAM is better, and
you'll be happier with 8 MB or more if
you run Windows or desktop publish-
ing software. Ensure that the PC is ex-
pandable to at least 16 MB, preferably
to 32 MB. Ample room for RAM expan-
sion to run ever-larger Windows ap-
plications will help keep your system
viable for a few years,

What about cache memory? An ex-
ternal high-speed RAM cache of 64K,
128K, or 256K can be a good invest-
ment. Don't confuse this type of
cache with three other types of
caches, such as the internal (on-chip)
8K cache in the 486 processor, hard-
disk controller caches, and software-
created disk caches. Cache memory
can make things zip along several
times as fast as regular memory. How-

The palmtop (*'pocketable’ ) PC is a real PC that runs DOS and has good
expandabiliry. Palmtop punch is all the portable PC power needed to send and receive
E-mail, modem a memo home, write reports, create spreadsheets, figure expenses, or
manage an appointment calendar. This 1.3-1b. ZEOS Pocket PC boasts at least 10
hours on two AA alkaline batteries using power management features that let the
computer “‘doze’ or suspend operations to increase battery life.

ever, while paying for a 64K or larger
hardware cache is admirable, a cau-
tion applies: a 64K cache is good, but
the law of diminishing returns applies
so that a large (and expensive) 256K
cache isn't really four times as good
as a 64K cache. But both are much
faster than the PC’s regular RAM.

Disk Choices. My advice: double
whatever hard-disk storage you think
you might need, then add a few MB
extra capacity for good measure! You
never can have a too-big hard drive:
more is better. (Remember, each ma-
jor Windows application can easily
gobble up 5-15MB of hard disk
space.) Hard drives today should store
at least 80MB as an absolute mini-
mum, but be aware 200MB hard disks
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are rapidly becoming standard
equipment.

For good performance, hard-disk
speed is second only to capacity. The
lower the access time, the better, but
also the more expensive. A figure of
less than 28 ms is essential; 15 ms or
lower is best. Don't let your PC be hob-
bled by a slow drive.

Most 386 and 486 PC’s come
equipped with relatively inexpensive
but good-performing IDE (integrated
drive electronics) drive controllers.
Most IDE drives include integral buffers
or caches, mostly 64K, with some
hard-disk caches as large as 128K or
more. Onboard caches allow the
drive to quickly process data for
quicker reads and writes. Consider a
SCSI (small computer system inter-
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face) drive instead of an IDE unit if
you'll use a very large hard disk or if
you plan to expand your system with
multiple peripherals like CD-ROM’s
and tape backup drives. While you
may not be installing the hard drive
yourself, ask the PC vendor which driv-
es he uses. It's best to stick with drives
from well-known firms such as Fujitsu,
Maxtor, Micropolis, Seagate, and
Conner Peripherals.

You should be aware that you can
double the hard-disk capacity of a
deskiop or portable at minimal cost
with good on-the-fly disk-compres-
sion programs like Stacker (from Stac
Electronics) or SuperStor (from Add-
Stor). However, make things easy for
yourself: install disk-doubling software
when you first set up your system.

With regard to floppies, insist or:
both 5.25- and 3.5-inch high-density
floppy drives for maximum flexibility—
no low-density 360K or 720K drives,
please. Having both is handy in install-
ing new software, where you can be
caught short if you have the wrong
size drive. You might even opt for one
of the newer 2.88 MB 3.5-inch flop-
ples.

Expansion Slots and Data Buses.
To increase the performance and
functionality of your PC, you'll likely
add peripheral devices—scanners,
CD-ROM drives, modems, and the
like. Most require an interface card
that plugs into a slot on the PC’s moth-
erboard, so you'll want a PC with lots
of expansion room. PC's may coms
with as many as eight slots (the morz
the better}, while others—especially
small-footprint, slimline desktops—
may have as few as three slotfs. But
whats really important is how mary
vacant slots are available, consider-
ing that the factory configuration may
already preempt several slots for disk
controllers, serial and parallel ports,
and video adapters.

So much for the number of expan-
sion slots. Things get confusing when
we consider what type of expansion
bus the PC uses. Most PC’s foday have
Industry Standard Architecture (ISA)
buses—the old Al-style bus—or a
high-end Extended Industry Standard
Architecture (EISA) bus. The latter is ISA-
compatible but offers higher perfor-
mance by “bus mastering,” which
frees the processor from performing
bus-management tasks.

A recent development is the local
bus, sometimes called the direct-ex-
pansion bus. This fast, full 32-bit bus
increases performance by giving
some peripherals direct access to the
processor, using the full 32-bit path,
rather than going through the ISA or
EISA bus. The local bus is reported to
be about four times faster than the
EISA bus and 20 times faster than the
ISA, but its compatible with both. A
local-bus PC used to cost more than
others, but it's now fairly inexpensive
for PC manufacturers to implement
since local buses can use existing
chipsets, so they've come down in
price. So far the local bus is used
mostly with fast video cards and some
disk controllers, but its use will expand
to other peripherais.

The main point behind the local bus
concept was to eliminate video bot-
tlenecks particularly to enhance Win-
dows performance, so consider a
local-bus PC instead of one with ISA or
possibly even EISA architecture if you
want snappy Windows performance.
Preferably, your PC should use a local
bus that meets the Video Electronics
Standards Association (VESA) com-
patibility requirements. The VESA stan-
dard VL.-Bus will help ensure that your
peripherals will be compatible with
your PC’s motherboard.

Video-Display Adapters. Oid-style
color-graphics adapters (CGA) and
enhanced graphics adapters (EGA)
are out. Go with at least a video
graphics array (VGA), which, with its
maximum 640 (horizontal} x 480 (ver-
fical) picture element (pixel, or dot)
resolution, is the minimum accept-
able today. Going to a Super VGA
(SVGA) card with at least 800 x 600
resolution, you'll find a much clearer
image. Even better are beyond-SVGA
video display adapters supporting
1024 x 768 or 1280 x 1024 resolution
to accommodate newer graphics
software packages. Also, the more the
video RAM the better—don't settie for
less than 512K. |
Paralleling the move fo the local
bus is fast video coprocessor or “ac-
celerator” technology. Video-
coprocessor equipped graphics
cards usually have at least 1MB of vid-
€0 RAM to pep up performance and
increase the number of colors you
can display at one time. These bene-
fits are important for Windows, which
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can be painfully slow with older cards.
Accelerator boards operate many
times faster than standard VGA or
SVGA cards, and are especially fast
when teamed with local-bus archi-
tectures. For truly top performance,
look for these video features on a 50-
or 66-MHz 486.

Monitors. The monitor is a critical
part of your system: you'll be staring at
it whenever you use your PC. The more
pixels the better; if the dot pitch (the
distance, in millimeters, between the
red, green, and blue dofts or pixels} is
too large, images look blocky. With
color monitors, the lower the dot pitch
value, the clearer and sharper the
screen image. A 14-inch color monitor
with 0.28mm or less dot pitch that sup-
ports 1024 x 768 or 1280 x 1024 reso-
lution is desirable for good readability,
sharpness, minimum eyestrain, and
overall picture guality.

Oversize (15 to 20 inch) monitors are
excellent but expensive choices, A
large, square, flat, non-glare screen is
a plus for desktop publishing. So is a
non-interlaced monitor, which helps
minimize flicker. The refresh rate
should be atleast 72 Hz; 90 Hz is better.
If you can view the monitor before
buying, check the clarity of the smaill-
est type; this is a good rough check of
resolution. Avoid monochrome
monitors in today’s color PC world.

Keyboards and Rodents. Don‘t
overlook the keyboard, which must be
comfortable to use. If possible, fry out
the keyboard before buying. The old
84-key models are out. An Al-style or
enhanced, programmable keyboard
with 101 or (preferably) more keys is
desirable in a desktop. Two sets of
function keys and a calculator are
handy. You'll need a mouse, but a 2- or
3-button rodent is usually bundled
along with Windows and some ap-
plication software sold with most PCss.

By the way, a dedicated mouse
port or a bus mouse can keep one of
your valuable serial ports free, al-
though the associated bus card oc-
cupies an expansion port. If you think
you'll need more than one serial port
for other purposes, look for a dedi-
cated mouse port or specify a bus
mouse if you have a choice.

Add-Ons and Nice-to-Haves.
Various optional add-ons should be
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available factory installed. These in-
clude CD-ROM drives, scanners, FAX/
modems, tape backups, and other
devices. To easily accommodate
them and peripherals you add later,
you should avoid compact, small
footprint models with limited expan-
dability. The PC's power supply should
be big enough to handle all the cards
you can stuff in: 220 watts minimum—
300 watts is best.

If you're into serious business com-
puting, you'll probably want a FAX/
modem. It should have a 9,600-bifs-
per-second (bps) FAX send and re-
ceive speed, or at least 2400-bps
data-modem capability, with built-in
data compression and error correc-
tion. However, you'll find that 14,400-
bps modems now are quite afford-
able. You'll probably also want a tape-
backup system, especially if your hard
drive is large as that would make per-
forming floppy backups tedious and
time-consuming.

Few users need a full multimedia PC
(MPC), in which sound, graphics, ani-
mation, and video are melded in soft-
ware applications that support the
Tandy/Microsoft MPC specification.
But if you do, its wise to order a multi-
media model that’s fully equipped
up-front to ensure that the hardware
and software elements of the MPC
system coexist well: CD-ROM drive,
sound card, game port, amplified
stereo speakers, and software. Even if
you don't need full multimedia, you
may benefit from having a no-frills
CD-ROM drive onboard your PC.

While shopping, don't forget the
small stuff, which just might include
these items:

e Surge protector (AC and FAX/
modem)

o Computer console or desk

o Computer cover

® Monitor glare filter

® Floppy diskettes

® Tape backup data cartridges
e Copy holder

® Wrist and/or foot rest

® Mouse pad

® Joystick or trackball

® Page scanner

® Printer and printer stand

e Computer toolkit

Portables: Navigating the Maze.
What if you're looking for a portable
PC: palmtop, sub-notebook, note-
book, or laptop? Much of what we've

—— e . RS ——

said about desktops—their CPU,
memory, hard disk, and other as-

© pects—applies to portables. We

won't be repetitious; instead, we’ll
stress the differences.
Feature-for-feature, a comparably
equipped portable PC will cost you
more than a desktop. About $3000 is
a ballpark figure for a good mono-
chrome portable; plan to sink at least
$5,000 or more into a top active-ma-
trix color model. Keep in mind that the
best all-round portable design isn‘'t
just a matter of chip and hard drive
speed, but is the whole set of perfor-
mance and convenience features
that makes for a well-integrated PC.

mance shortcomings. This is no place
to be shortsighted: if you skimp on a
portable that doubles as a desktop,
you'll almost certainly eventually have
to buy a more powerful desktop,
negating your two-birds-with-one-
stone economy objective.

Even the travel-only portable
should avoid serious compromises. Ifs
power should roughly approach that
of the desktop since—to keep your
sanity—you'll probably want to run
the very same applications on both—
not stripped-down or DOS versions on
one and Windows versions on the
other.

No longer are portables suitcase-

Gateway 2000, a major direct-channel seller, was founded in 1985 by Ted Waitt, a

computer maverick who strayed from the four-generation family cattle business—his
first shop was in the cattle company’s offices on a farm near Sioux City. Today's
sprawling North Sioux City, South Dakota “spread” employs 1,400 and conforms to
Gateway's low-overhead approach to production and pricing. The firm uses *cell”
teams that consist of 19 employees, each of whom is crosstrained on all manufacturing

tasks and inspect each other’s work.

Versatility vs. portability is the funda-
mental measure of portable perfor-
mance. You can accept somewhat
less power and convenience on the
hardware side, unless you're going to
use it as a substitute for a desktop
rather than as an adjunct—a difficult
task when you consider desktop flex-
ibility, moduiarity, and expandability. If
your only computer is to be a porta-
ble, you'll definitely want desktop
power, meaning a fast 386 or a 486.
However, you can use desktop pe-
ripherals (such as a standard VGA
color monitor and a full-size key-
board) to round out minor perfor-
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sized behemoths; the big laptop is
getting much smaller. The trend is to
slimmer, thinner, faster, smaller, and
cheaper machines that pack more
PC power into ever-tinier packages.

The mid-size notebook is where the
action is, although the next genera-
fion will be the smaller subnotebook.
But the state-of-the-art is paused
there now. Anything smailer—like the
palmtop or pocketable (‘real” PC’s
thatrun DOS, like the Hewlett- Packard
951X palmtop and the ZEQOS Pocket
PC), and the smaller gizmos and or-
ganizers (Casio B.0OS.S., Sharp Wizard,
and the like)—are really “wannabe”
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computers that we won't cover here.
You'll want small size and light
weight: 7-8 pounds or less for a note-
book—including battery but not in-
cluding the AC adapter—though
color models tend to be heavier. Fora
subnotebook, go for four pounds or
less; 11 pounds is the maximum for a
idptop. And you probably don’t really
want fo frudge around with anything
larger than @ x 11 x 3inches.

A Portable’s CPU, Memory, and
Hard Disk. Portable CPU perfor-
mance varies all over the lot: the fast-
est portables are as much as five
times as fast as the slowest. In fact, in
this arena there's still room for 286's—
like the subnotebook-size Gateway
NoteBook—as note pads if you can
be satisfied with undemanding DOS-
only applications; don’t consider Win-
dows on any 286.

If you're an average user, you'll
probably want at least a 386 pro-
cessor with 2 MB of RAM and an 80-MB
hard drive. If you're a power user, you'll
look askance at anything less than 8
MB of RAM and a 120-200-MB hard
drive in a 486-based portable. Be
mindful that portable RAM upgrades
are expensive and may require pro
prietary memory expansion cards.

When shopping the portable ads,
you'll see references o the 386SL pro-
cessor. It's a power-saving 386SX-style
chip that's specifically designed for
portable computers by integrating
more motherboard components
onto the chip and including more
power-management features. The
386SLC is similar; it boosts speed by
adding a performance-enhancing
8K cache to the 386SL chip.

Just when you thought you had
CPUs straight, you'll probably notice
486 ads showing the 486SLC pro-
cessor: it's a 32-bit processor that uses
a 16-bit bus. The 486SLC uses the
4865X instruction set, but it doesnt
have a coprocessor. However, it—like
the 386SLC—does sport an 8KB
cache.

The All-lmportant Screen Display.
Having a big, bright, crisp, backlit
VGA-driven LCD screen at least 9%
inches diagonally is highly desirable
for monochrome work; reflective
screens can be difficult to read in low
light conditions. A 10-inch sidel't
screen is even easier o read under a

Ways to Obtain Buying
Information

Having good, up-to-date product in-
formation helps you to make informed
buying decisions. If you're in the market
for a PC, desklop, or portable, or are
interested in upgrading a PC you al-
ready own, you'll likely want to check
into various CompuServe and ZiffNet-
online forums. If you're a professional
buyer, also consider the Computer Li-
brary’s Computer Select service. Let's
look at these hi-tech buying aids.

Most of us are famitiar with Com-
puServe, the large Columbus, Ohio
online utility. Many vendors offer tech-
nical support for their PC's there. On
most forums, you can find specitic pur-
chasing ard technical information. You
can also find messages from forum
members discussing their systems—
good and bad- - so you're wise to check
out the forum-message traffic before
buying. At least 15 computer vendors,
including Compag, Dell, Gateway
2000, and Zeos, participate in these for-
ums.

You'll also find advice on buying and
upgrading computers and hardware in
the IBM Hardware Forum (type ‘GO
IBMHW" at any Compuserve !
prompt) and in the IBM New Users For-
um (GO IBMNEW). You aiso can access
the various ZiffNet services (GO
ZIFFNET) through CompuServe (more
on this follows).

Of course, you must be a member to
access these online features. Several
membership-plan options are avail-
able, and membership includes a sub-
scription 0 the monthly CompuServe
Magazine.

ZiftNet is a specialized online infor-
mation service, hosted on Com-
puServe. It's for active PC buyers and
users, offering a broad range of infor-
mation and technical advice. Created
by Zitf Communications, publisher of
PC Magazine, ZiffNet brings together
thousands of downloadable shareware
and public-domain software programs,
discussion forums, computing news,
product reviews, technical support, in-
dustry analyses, and buying advice. A
special ZiffNet area serves Macintosh
computer buyers and users.

Several features help you buy
smarter. One is Zift Buyers' Market (GO
ZNT:MARKET). It lets you search for
and find the product and pricing infor-
mation you need on more than 10,000
PC products that are available via the
direct channel. It aiso gives expert com-
parisons of technical specifications,
pricing, service policies, and ordering
information. Also available are indexed
product reviews from Ziff-Davis publica-
tions (GO ZNT:REVIEWS).

Other resources on ZiffNet that may

aid your search include the extra-cost
Computer Database Plus (GO
ZNT:COMPDB); it contains computer-
retated articles from more than 130
magazines. There's aiso the Computer
Shopper (GO ZNT:COMPSHOPPER)
and PC Sources (GO ZNT:SOURCES)
Forums; and the PC Magazine Editor's
Choice and Product Awards Index (GO
ZNT:EDCHOICE). Membership is sep-
arate from CompuServe though you op-
tionally can access ZiffNet through
CompuServe; the ZiffNet monthly mem-
bership fee is $2.50. Information is
available through CompuServe orin PC
Magazine.

The Computer Library's Computer
Select is a premium CD-ROM service
that gives you immediate access totens
of thousands of product reviews and
analyses; it's actually an entire year's
worth of magazine articles you can re-
trieve, updated monthly on CD-ROM,
from 170 leading computer publica-
tions. Included are specs on some
72,000 products, addresses and tele-
phone numbers of 13,000 computer
companies, a glossary of over 11,000
computer and telecommunications
terms, and more. With the service, you
can identify, evaluate, and select prod-
ucts that fit your needs, operating en-
vironment, and budget; compare
competing products performance; and
obtain expert opinions on each prod-
uct.

The service is expensive—$995 for a
1-year subscription. What you get is a
CD-ROM disc each month; each
month's disc contains the previous 12
months’ information. A free demo on
floppy disk and an information packet
are available.

If you would like comparable bene-
fits, but can't atford them, there’s a solu-
tion: DAK industries has made arrange-
ments with the Computer Library to
distribute a budget version, Computer
Select limited Edition. For $99.90 plus
$6 S/H, you get a single disk (instead of
a continuing subscription) that contains
more than 81,000 computer articles and
the full Computer Select glossary.

Some publishers have dial-up FAX
product information services, based on
the “demand publishing” concept.
Often, readers can call a FAX line and
have free editorial and advertisers'
product information sent to them imme-
diately without the delays of reader ser-
vice cards. Many PC vendors (such as
Deli) also have installed demand pub-
lishing systems. These services typ-
ically have toil-free FAX numbers you
can access to obtain FAX'ed product
information and technical-support doc-
uments.
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Names and Numbers

AddStor, Inc.

3905 Bohannon Dr.
Menlo Park, CA 94025
Tel. 800-732-3133

AST Research, Inc.
16215 Alton Pkwy.
Irvine, CA 92718
Tel. 800-876-4278

Austin Computer Systems
10300 Metric Bivd.

Austin, TX 78758

Tel. 800-752-1577

Casio, Inc.

570 Mount Pleasant Ave.
Dover, NJ 07801

Tel. (201)-361-5400

CompuAdd Express
12301 Technology Bivd.
Austin, TX 78727

Tel. 800-925-3000

Computer Library

One Park Avenue, Fifth Floor
New York, NY 10016

Tel. 800-827-7889

CompuServe

PO Box 20212

Columbus, OH 43220-0212
Tel. 800-848-8199 or 8990

Conner Peripherals, inc.
3881 Zanker Rd.

San Jose, CA 95134

Tel. (408)-433-3340

DAK Industries, inc.
8200 Remmet Ave.
Canoga Park, CA 91304
Tel. 800-325-0800

Dell Computer Corp.
9505 Arboretum Blvd.
Austin, TX 78759-7209
Tel. 800-289-3355

Fujitsu Computer Products
of America

2904 Orchard Pkwy.

San Jose, CA 95134

Tel. 800-826-6112.

Gateway 2000

610 Gateway Drive, PO Box 2000
North Sioux City, SD 57049-2000
Tel. 800-523-2000

wide range of lighting conditions. A
passive-matrix LCD display with
640 x 480 or 800 x 600 pixel resolution
is adequate for most applications.
Do you really need color? If you do,
bring your checkbook: mainstream
models range from just under $4,000
to over $15,000. The state-of-the-art
(and much more expensive and
power-hungry) thin-film transistor (TFT)
active-matrix display is far superior to
passive-matrix machines for color

GRiD Systems

47211 Lakeview Bivd.
Fremont, CA 94537-5003
Tel. (510)-656-1661

Hewlett-Packard Co.
PO Box 58059

Santa Ciara, CA 95051
Tel. 800-752-0900

Maxtor Corp.

211 River Oaks Pkwy.
San Jose, CA 95134
Tel. 800-262-9867

Micropolis Corp.
21211 Nordhoff St.
Chatsworth, CA 91311
Tel. 800-358-7243

Microsoft Corp.
One Microsoft Way
Redmond, WA 98052
Tel. 800-426-9400

Seagate Technology, Inc.
920 Disc Drive

Scotts Valtey, CA 95064

Tel. (408)-438-6550

Sharp Electronics Corp.
PO Box 650

Sharp Plaza

Mahwah, NJ 07430

Tel. 800-237-4277

Stac Electronics
5993 Avenida Encinas
Carlsbad, CA 92008
Tel. (619)-431-7474

Swan Technologies
3075 Research Drive
State College, PA 16801
Tel. 800-468-9044

Zeos International Ltd.
530 5th Ave. NW.
St. Paul, MN 55112
Tel. 800-423-5891

Zenith Data Systems
215 East Lake Cook Rd.,
Buffalo Grove, IL 60089
Tel. 800-553-0331

ZitiNet (Zitf Communications).
Contact via CompuServe at Tel.
800-848-8199 or 8990.

quality, contrast, and brightness. But
these machines command premiums
of $2000 or more over comparably
equipped monochrome portables.
Regardiess of display, you'll want “si-
multaneous video” provided through
an external VGA connector that letfs
you route your display to an external
color-video monitor.

Battery Baloney. Battery-time
claims vary all over the spectrum, and
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they depend greatly on the pro-
cessor's power needs, the type of bat-
tery, how you use the machine, and
which power management features
are enabled. Shoot for claimed bat-
tery times of 4 hours or more, recog-
nizing that most manufacturers’ asser-
tions are overstated; you'll be doing
very well to get 3 hours. Buy a spare
battery to double your PC's useful
consciousness and cover yourself on
long trips.

Batteries should be quick-chang-
ing and quick-charging. snapping in
and out with no fuss. Nickel hydride
cells are the preferred power source
over more common nickel-cadmium
and alkaline batteries. Newer note-
books favor 3.3-volt batteries over 5-
volt types, to almost double possible
battery life,

Keyboards and Pointing Devices.
Just because its a portable doesn't
mean you have to type in miniature.
You'll want a comfortable, full-size key-
board with at least 79 keys, preferably
84 or 85, plus 12 full-size function keys
and a full set of inverted-T directional
keys as on your desktop; no “chiclets.”
There also should be an external key-
board connector to let you use a
desktop keyboard or numeric key-
pad

A built-in trackball helps you work
comfortably in cramped quarters,
though few machines have them. De-
spite their heavy promotion, pen-
based (sometimes called tablet or
slate} portables really aren't afford-
able for most of us just yet.

Extra Goodies. For maximum on-
the-road versatility and flexibility, the
portable should include a built-in
mouse port, file-transfer software, par-
allel and serial ports, easily upgraded
memory, a small power transformer,
and a carrying case. With file-transfer
capability, the portable actually
doesn’t have to have a built-in floppy
disk drive—but if you have one, front-
loading rather than side-loading
drives are better since access isn't
obscured if you use a clip-on track-
bail.

The portable should have easy-to-
access connectors. It also should
have PCMIA (Personal Computer
Memory Card International Associa-
tion), ISAVEISA, or other standard /O

(Continued on page 92)
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Build a

Computer-Controlled

Kill Switch

BY JOHN YACONO and
MARC SPIWAK

You need not hang around your computer waiting

for a long job to finish.

or those of you who are fortu-
Fnofe enough to have yout

computer do work for you unat-
tended, it really can be irritating when
you have to return to it, justto turn it oft
And it goes against the laws of logic to
leave the computer on until you re-
turn, which could very well be the next
day. We have a gadget that will elimi-
nate that predicament: our comput-
er-controlled Kill Switch. Not only can
the device be used to turn off the
computer thats controlling it, but it
can also be used to turn off, by com-
puter control, anything else that plugs
into an outlet.

The Switch can automatically tum
off a computer and a peripheral after
handling a FAX or modem communi-
cation, printing a document, ar allow-
ing a lengthy program to camplete
(so you can begin your home-ward
commute, or whatever, that much
sooner). It can enable you to control
AC devices via your computer, and
when used with a timer program, it
can turn something off accordingtaca
schedule. Although it connects to the
computer’s parallel port, it is designed
to pass signals through to a printer
and will not interfere with normal
printer operation.

The Parallel Interface. Simply put,
the Kill Switch does its job by compar-
ing the data (8-bit characters) com-

ing from your computer’s parailel-
printer port to a value (an 8-bit
character) set by the user. When there
is a match between the preset value
and data from the computer, the unit
shuts down both the computer and
itself. To help explain how the com-
parison is performed, lets talk about
how data appears at a paraillel
printer port in the first place.

Oddly enough, most parallel ports
on the back of IBM-compatible com-
puters sport a DB-25 connector. That's
odd because the DB-25 connector is
the standard connector used for se-
rial interfaces. The connector is usually
female (having holes instead of pins)
to distinguish it from any serial con-
nectors (which are normally female
only on cabling) that may also be on
the computer.

The designations of each pin on the
DB-25 connector are shown in Fig. 1.
The signals that occupy those pins
can be broken down into four basic
groups: grounds, data outputs, hand-
shaking inputs, and handshaking out-
puts. In Fig. 1, grounds are denoted by
circles, handshaking inputs are indi-
cated by arrows pointing to the con-
nector, and outputs (both for data
and handshaking) have arrows point-
ing away from the connector. (Note
that some of the signal lines have a
fairly standard abbreviation shown in
parenthesis)
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The grounds perform two jobs: One,
they link the signal grounds of the two
devices being connected so they can
share a common ground o use as a
signal reference. Two, since the con-
nection between the two devices is
often made via ribbon cable, the
grounds (often called ground returns
when discussed in this context) act as
shields for the more important lines.
For example, the wire connected to
pin 19 on a ribbon cable would shield
pin 6 from pin 7, and vice versa. That
prevents D4 signals (whose function
we'll get to in a bit) from capacitively
affecting the D5 line, and vice versa.
In quality cables not made with rib-
bon cable, each ground return is
twisted around a signal line to form a
twisted pair that provides a little
shielding.

As their name implies, the data out-
puts transfer information from the
computer to a parallel peripheral.
That is done eight bits (one byte} at a
fime using pins 2—9. Bit DO is consid-
ered the least-significant bit (or LSB}
and D7 is the most-significant bit (or
MSB). (Note that some computer
manugals use designations D1-D8 in-
stead of DO-D7}

The bits, as well as all the other sig-
nals, are represented by standard TTL
voltage levels; a signal between 2.4
and 5 volts is a high, or a binary 1,
anything between 0 and 0.8 volts is a
low, or binary 0. Anything between 0.8
and 2.4 volits is considered invalid
data. Table 1 shows all standard IBM-
compatible characters and their as-
sociated logic values.

Since a computer is much faster
than any peripheral that it communi-
cates with, it could easily transmit
more data than a peripheral could
handle. So peripherals use special
signals to tell the computer to mo-
mentarily stop sending data when
they have enough to work with. That
gives the peripheral a chance to
catch up and the computer can per-
form some other task in the mean-
fime. Once sufficiently caught-up, the
peripheral tells the computer o trans-
mit more data and the process con-
finues.

That computerized game of “red
light, green light” is accomplished by
sending signals along wires dedi-
cated to that purpose. The process of
using signals to control the flow of
data is called “handshaking,” so the
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DATA 5 (D5)
DATA 6 (D6) —=DATA 4 (D2)
DATA 7 (D7) —=DATA 3 (D3)
ACKNOWLEDGE (ACK) = —=DATA 2 (D2)
BUSY — DATA 1 (D1)

PAPER EMPTY (PE)— DATA 0 (D0)
SELECT = STROBE
(SEL OR = S S - - (STB)

SLCT) o s e e
el wie e
: ' {E =AUTOFEED
[+ R < J: | (AUTO FD)
GROUNDS SELECT ERROR (FAULT)

(SLCT IN) Lo NITIALIZE (IP)

Fig. 1. The parallel port on most IBM-compatible (and some non-compatible
computers) looks like this. The arrows pointing away from the DB-25 connector are
outputs, the ones pointing to the connector are inputs, and the remaining pin outs

(shown with circles) are grounds.

signals used for that purpose are
called “handshaking signals.”

The strobe, busy, and acknowledge
signails are the most important hand-
shaking signals. To help explain how
they are related and control data
flow, take a look at Fig. 2. There the
eight data lines are shown lumped
together at the top as a single band.
Don't let that throw you, the value of
the individual bits is not important.
What is important is the time at which
data undergoes a transition (repre-
sented by the crossed lines) and the
time that it remains constant (the
bands).

The data that is being output on
lines DO-D7 starts to form at time 11,
and it settles down and is ready for
use by time t2. Amoment Iater (at t3),
the computer sends a momentary
low-going pulse (called the strobe sig-
nal) fo the peripheral to indicate that
the data is ready and waiting on the
data lines. After 13, the peripheral may
respond in one of two ways: it can pull
the busy line high until it's ready for
more data, or it can wait untit it has
used the new data and then send a
low-going acknowledge pulse fo the
computer when it wants more. Either
response keeps the computer from
proceeding until the peripheral says
it's ready. After the busy line goes low
or an acknowledge pulse is received,
the computer will set up the data lines
for the next byte, and the procedure
repeats.

Along similar lines, sometimes par-
allel peripherals (especially printers)
use dedicated wires to indicate their
status. Since the status of a peripheral

The remaining lines (select, auto-
feed, and initialize) are beyond the
scope of this article. But now that you
know how data appears at the paral-
lel port, lets talk about how a device
might hunt for the desired data and
ignore all else.

Character Detection. The theory
behind detecting the proper data or
character at the parallel port is pretty
simple. Let’s say, for instance, that we
wanted to detect the ASCHl character
represented by the binary number
M1 (character 255) at the printer
port. An easy way to do that wouid be
to connect pins 2-9 on the parallel
port to an eight-input axp gate. The
output of the ano gate will then go

( D0- D7 ><
FROM THE | 13
COMPUTER

[ BUSY

L s L v

FROM THE
PERIPHERAL

ACKNOWLEDGE

.

N i
/
Sl if2 _\_/

Fig. 2. Once a computer sets up the data on the parallel data lines, it signals the
peripheral with a low-going strobe pulse. The peripheral responds by sending the busy
line high until it’s ready for more, and/or it waits until its finished with the data and

sends a low-going acknowledge pulse.

can affect the flow of dataq, this can
also be considered a form of hand-
shaking. For example, if a printer, piot-
ter, or oscillograph needs to tell the
computer that it's out of paper, it can
do so by holding the “paper empty”
line (look back at Fig. 1) high until its
supply is replenished. That keeps the
computer from sending data to the
peripheral when the device is inca-
pable of doing anything with it.

A peripheral can tell the computer
that it's powered-up and on-line by
holding the “select” line at pin 13 high.
(Note that there are two select lines,
so don't confuse them) This signal is
necessary because some peripherals
can be powered up, but taken off line
by sending them a special "deselect”
character. A peripheral can even cry
for help by holding the error line low.
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high only if all eight inputs are high.
Now;, if we were to use an eight-input
NAND gate instead, the only difference
would be that the gate output would
go low when all inputs are high. Since
we want the gate’s output to activate
another device when triggered, a
NAND gate is actually preferred over an
AND gate, because TIL ICs are very
poor at supplying current to other de-
vices, but they are pretty good at sink-
ing it.

That arrangement is fine if you are
only interested in detecting ASCIl
character 255, but what about
characters with binary zeros in them?
The obvious answer is to invert each
bit that shouid be zero before sending
it to the nanD gate. However, using in-
verters is a bad idea because you'll
have to rewire the circuit whenever
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TABLE 1—CHARACTERS AND BIT VALUES

(2) The space character,
(3) Undefined character.

D7| O 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1

Bit D6| O 0] 0! 0 1 1 il 1 0 0 0 0 il il 1 1
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D4( O 110 1 0 1 0 1 0 1 0 1 0 1 0 1
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Notes:
(1) The null character, which is not printable.

which cannot be represented.

you want detect a different character.
Not only that, you could wind up witn
phase-delay problems.

A chip's phase delay Is the time dif-
ference between a change at the ini-
put and the corresponding chang2
atthe output. It's like when you're play-
ing catch with someone; there is a
time difference between when ycu
catch the ball and when you throw .
That's not to be confused with rise
fime; the output of the chip takes time
o reach the peak voltage after it has
“made up its mind.” Just like when you
throw a ball up in the air; it takes @
certain amount of fime for the ball to

reach its peak altitude after it has left
your hand.

So, if an inverter is used along one
of the data lines, it will slow that line
down so all the bits will not arrive at
the nanD gate at the same time. If the
phase delay is long enough in com-
parison to the transmission speed, the
device will fail to function properly.

What we need, then, is a gate that
can be used as an inverter or a buffer.
That way, signals that need inverting
will pass through the same number of
gates as signals that are simply buff-
ered. Further, if the gate can be “pro-
grammed” fo be an inverter or a
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buffer with a simple switch, then there
will be no need to rewire the circuit o
detect a different character. Simply
set the switches fo invert the lines you
expect to be low, and buffer the rest.

The perfect gate for our purpose is
the xor gate. If you hold one of an xor
gate’sinputs high, the compliment (in-
verse) of the other input appears at
the output. If you hold one input low,
the signal at the other input will be
buffered through unchanged.

There are a few chips that actually
contain a combination of xor gates
and a nanp gate configured to com-
pare bits just as we've described. We

soonoe|3 Jendod ‘661 Ane
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used one such chip in the Kill Switch.
Denoted the 74521, that chip’s inter-
nal arrangement and pinout is shown
in Fig. 3. Note that the chip contains
Xor gates and a nano gate wired as
described with an additional input (at
pin 1) that acts as a chip-enable pin. If
two eight-bit numbers, A (composed
of bits AO-A7) and B (made up of bits
BO-B7) are applied to the indicated
inputs, and if A equals B and the G
input is held low, the output (pin 19) of
the chip will go low. Now let’s discuss
how the chip is implemented.

The Circuit. The schematic diagram
for the Kili Switch is shown in Fig. 4. One
obvious feature of the circuit is the
straight-through cable formed by PL2
and SO2. That cable aliows data from
the computer (attached to PL2) to
flow freely to any printer cable con-
nected to SO2. That permits the
printer to operate normally without
any hindrance from the Switch. If you
will not be using a printer along with
the unit, you can dispense with SO2,
but you might have to further modify
the cable to eliminate handshaking
problems (more on that later)

Note that the strobe and data lines
are tapped off and sent to the 74521,
The strobe line is used to enable the
chip (when the strobe goes low to

74521

_7 85114
82 :I
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Fig. 3. The 74521 is technically known
as an 8-bit identity comparator. Its
output will go low provided each of its A
inputs matches its corresponding B
inputs and the enable input (G) is low.
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Fig. 4. At long last, here is the schematic diagram for the Kill Switch. Note how the
74521 is connected directly 10 the data lines.

indicate the presence of data, the
chip is enabled), while the data lines
feed the B inputs of the chip. The B
inputs are compared with the A in-
puts, which are set by the ganged
switches $3-a through 53-h as follows:
If a switch is closed, it grounds its corre-
sponding input, and if a switch is
open, the input in question is pulled
high by one of the pull-up resistors (R5-
a through R5-h). In effect, each time
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data is present on lines DO through D7
and the strobe is brought low, the
74521 compares the data against the
switch settings. To see what affect the
result of the comparison has, let's ex-
amine the rest of the circuit.

Imagine that PL1 is plugged into a
wall socket and $1 is closed. That al-
lows power to flow to sockets SO1-a
and SO1-b (fwo halves of a duplex AC
socket used to power a computer
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and an optional peripheral). and to
the 5-volt power supply composed of
T1,BR1, C1, U1, and C2. Diode LED1 acts
as a power indicator for the 5-volt sup-
ply.

Note that the normally open con-
tacts of K1 prevent current from flow-
ing to the rest of the circuit at this
point. That can be resolved by de-
pressing S2, which momentarily ap-
plies power to the remainder of the
circuit including the relay coil. The re-
lay then closes so 52 can be released
without a loss of power. With the
power applied, current flows through
the LED in the optocoupler activating
the Triac output and the Triac.

Lets say that we turn off (open) 51,
which will not affect the circuit be-
cause it is shorted by the Triac; now
the system is armed If any data from
the parallel port matches the switch
settings while the strobe line is low, the
output of the 74521 will go low depriv-
ing the relay coil of power. The relay
will immediately let go, depriving the
main circuit (including the op-
tocoupler’s LED) of power. The op-
tocoupler will then shut down so the
Triac goes off. The sockets are then
powerless so the computer and pe-
ripheral shut down, and after the filter
capacitor (C1) discharges, the power
LED goes out. That's how the unit does
its job.

LISTING 1

MOV DX,038C
MOV AL, FF
ouT DX.AL
ADD DX, +02
MOV AL,01
ouT DX.AL
JMP 0100

A
MOV DX,0378
MOV AL FF
ouT DX, AL
ADD DX, +02
MOV AL,01
ouT DX, AL
JMP 0100

B
MOV DX,0278
MOV AL, FF
ouT DX, AL
ADD DX, +02
MoV AL,01
ouT DX, AL
JMP 0100

c

Triggering. Since you can send data
through the parallel port in a variety
of ways, the Kill Switch can be tripped
in just as many ways. For example, you
could send the switch data from a
program, DOS, keyboard, batch pro-
cedure, or word processor.

To trip the unit from a BASIC pro-
gram, use a statement like:

LPRINT AS

where AS is a string variable con-
taining the data to trip the Switch.
From any other language, any output
statement that can send data to the
parallel port will work.

Take a look at Listing 1 for some as-
sembly language programming ex-
amples. Each program addresses
one of the three printer ports avail-
able on a PC or compatible. Other
than that they are identical, so we'll
only explain how the first one works. By
the way, if you don't understand how
parallel ports are addressed, check
out the article “Programming Parallel
Printer Ports , in the February, 1993 is-
sue of Popular Electronics.

The first line simply places the ad-
dress of the first printer port (3BC in
hexadecimal) in the DX register. The
next instruction places the value 255
(FF in hexadecimat) in the AL register.
That value will be used in this example
o trip the unit, so allthe switches inthe
device must be open for that value to
work. (If necessary, alter that value to
accommodate the switch setting you
wish to use.) With the registers properly
set, the third line uses the data in the
registers to output value 255 to port
3BC. All that makes the data lines (DO
to D7) go high.

The next line adds two to the ad-
dress to give the address that controls
the strobe line (3BE). A one must be
placed in that address to make the
strobe line go low, so a one is next
placed in the AL register. The next out-
put instruction sends the number one
to the address for the strobe line.
Once the strobe line goes Iow, the Kill
Switch should pull the plug.

There is a chance that the unit will
not turn off immediately. That is be-
cause the AC waveform through the
Triac must go to zero before the Triac
will shut off. If the data at the port
triggers the 74521 while the AC wave
is not at zero, the Triac may not shut off.
For that reason, the last line of the
program causes it to try again and

PARTS LIST FOR THE KILL
SWITCH

SEMICONDUCTORS

U1—7805. 5-volt regulator.
integrated circuit

U2—MOC3010 optocoupler.
integrated circuit

U3-—74521 8-bit identity-comparator,
integrated circuit

TR1—6-amp 400-volt Triac

DI—IN400! t-amp, 50-PIV. rectifier
diode

BRI—I-amp. 50-PIV, fullwave bridge
rectifier

LEDI—Miniature red light-emitting
diode

RESISTORS

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

RI, R3—360-ohm

R2—180-ohm

R4—47-ohm

R5—27,000-ohm, 8-resistor SIP
pack

CAPACITORS

C1—1000-pF electrolytic capacitor
C2—0.1-pF monolithic capacitor
C3--0.01-pF monolithic capacitor

ADDITIONAL PARTS AND
MATERIALS

K1—Miniature S-volt. SPST relay

PLI—AC plug and linecord

PL2—DB-25 male connector

S1—SPST switch

S2—SPST. normally open.
momentary-contact switch

S3—8-station DIP switch

SO1—Duplex AC socket

SO2—DB-25 female connector

T1—6.3-volt, 300-mA power
transformer

Pertboard materials. cabinet. 25-
conductor ribbon cable. wire-wrap
sockets. solder posts. wire-wrap
wire. bus wire. solder. etc

Note: Copics of the software in
Listing I are available already
assembled on floppy disk for $5
(postage paid) from John Yacono.
P.O. Box 4042, Farmingdale, NY
11735. Specify floppy size (5% or
3% inches) when ordering. All
payments in U.S. funds only: NY
residents must add appropriate
sales tax.

again until the computer shuts down.
That generally takes only a couple of

high-speed passes at most.
If you wish to use any of these pro-
grams but do not own an assembler,
(Continued on page 88)
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HE SKY CHORUS

Our upper atmosphere is alive with “‘sounds” generated by particles
and waves from the sun and deep space.

uring World War |, the German
DphysicisT Henrich Barkhausen

discovered a way to tap Allied
telephone conversations on the bat-
tlefield from behind his own lines. To
do it, he inserted two prods into the
Earth several hundred yards apart
and connected them to a sensitive
amplifier. That enabled him to pick up
and amplify minute electric currents
leaking into the ground from the Allied
telephone wires in order to reproduce
the communications.

Occasionally, he also heard some-
thing else that amazed him. He heard
strange whistling sounds that com-
pletely swamped the conversations
he was trying to listen to. Barkhausen'’s
first reaction was that something was
wrong with his equipment. After find-
ing nothing wrong with his apparatus,

BY GARY EGGLESTON

he decided that the whistles were
coming from the atmosphere. He was
correct, but it would be many years
before anyone understood what the
odd sounds were or would care to
pay any attention to them.

However, the sounds Barkhausen
heard were not in the ordinary radio-
broadcasting bands. Instead, they
were long-wavelength signals that
were so [ow in frequency, they fell into
the audio band. A “whistler” (as the
signals came to be called) begins at
the upper range of the human ear
and decays in pitch, rapidly at first
and then more slowly at the lower fre-
quencies. The sound can sweep
down through several octaves in a
second or two. Since the signals are in
the audio range, itis only necessary to
string up a long-wire antenna and
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connect it fo the amplifier of a pho-
nograph or radio to pick up one.

The Mechanics. People studying
whistlers through the 1920's and 1930%
noticed that a whistler often followed
a toud click. Appgrently there was
some connection between the whis-
fle and click. The source of the clicks
was also in doubt at the time, but it
was a lead. It was known that radio
waves of different frequencies travel
at different speeds through the atmo-
sphere. Higher frequencies traveled
faster than the lower ones. If a click
traveled far enough, its frequencies
would spread out in time. So a re-
ceiver would detect the high frequen-
cies first, followed by the lower ones—
just as a whistler behaved. Experi-
rments later proved this theory.
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The next theoretical point of interest
was the path taken by a whistler. First it
was necessary to determine the dis-
tance traveled by one. Since distance
equals velocity multiplied by time,
one would assume that’s easy to do.
However, while the time between the
click and whistler (thus the travel time
for the lowest frequency note) was
known, the velocity of the wave could
vary. A wave’s velocity depends in
part on the atmosphere’s average
electron density and the strength of
the Earth’s magnetic field along the
path. By using an average value for
the magnetic field sfrength and as-
suming the highest electron density, it
was possible to estimate the minimurm
distance. The result was an astonish-
ing figure of 15,000 miles; far beyond
what was then thought to be the limit
of the Earth’s atmosphere, which was
assumed 1o end at the ionosphere.,

Thus, Barkhausen'’s discovery made
it possible for us to study the regions
beyond the ionosphere from the
ground. These regions have been
named the “magnetosphere.” They
begin where the ionosphere thins out
so much that it no longer reflects radic
waves back to us.

TL. Eckersley correctly suggested in
1935 that whistlers originated from the:
energy in lightning discharges. The
electromagnetic radiation given of?
by lightning boits are commonly
called “atmospherics” or “spherics.”
They travel in the space between the
earth and the ionosphere or thev
peneirate the ionosphere and travel
around the magnetosphere. When
they traverse the magnetosphere the
radiation produces a whistler, as you'll
see.

It remained for the English physicist
LR.O. Storey to fill in the rest of the
picture in the 19505, He discovered
that lightning within 600 miles of his
receivers invariably produced whis-
tlers. From that distance out to about
1,200 miles fhe whistlers became
weaker. Beyond that distance very
few were received at all.

This situation was puzzling because
when a lightning flash occurs its elec-
fromagnetic waves spread out in all
directions. Yet, here were waves that
traveled at least 15,000 miles and only
returned to a limited area—a circle
no more than 1200 miles in radius.
What type of mechanism in the atmo-
sphere was producing this focusing?

Fig. I. The energy from a lightning bolt follows the geomagnetic lines, bouncing from
hemisphere to hemisphere, as it is draw out into a whistler.

As it turns out, most of the elec-
tfromagnetic waves that strike the
ionosphere are reflected back to
Earth and are confined to a conical
space between the earth and the
jonosphere. As a result, some of the
energy from the lightning stroke is
concentrated in a relatively narrow
vertical beam. This generates a new
kind of wave, named after its dis-
coverer, the Swedish physicist Hannes
Alfven, which travels into the magne-
tosphere. As it rises, the beam does
not continue in the vertical direction.
Instead it follows the lines of the Earth’s
magnetic field.

Figure 1 illustrates this concept. The
wave's intimate association with a
magnetic line of force explains why
whistlers travel along the Earth’'s mag-
netic-field lines.

If indeed the wave does follow a
line of the Earth’s magnetic field, we
canfigure its path with ease and see if
it adds up to at least 15,000 miles.
From the earth’s surface in England,
for example, a line of force swings
southward, crossing the magnetic
equator at a height of 7,000 miles. It
comes down again atits “mirror point”
in the southern hemisphere. Such a
path is a lithe more than 15,000 miles
long.

When the wave comes back down
to the ionosphere above the mirror
point, some of the energy is reflected
back into the magnetosphere. Mean-
while, some of the energy penetrates
down to the ground where it can be
picked up on a radio receiver. Since it
originated in the opposite hemi-
sphere, such a whistler is not pre-
ceded by aclick. The click, traveling in
the lower atmosphere, is absorbed
before it reaches the receiver. This is
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called a “short whistier” for reasons
that will become obvious shortly.

The energy reflected at the mirror
point is reflected back through the
magnetosphere again, following the
same magnetic field line until it
reaches the area of the original light-
ning discharge, give or take 1200
miles. There, some of its energy
reaches the ground in the form of
what is called a "long whistler.” it gets
its name from the fact that it has frav-
eled twice the distance of a short
whistler and is therefore twice as long
in duration.

An additional kind of whistler has
recently been discovered: the "nose”
whistler. It is phase retarded in both
the high and low frequencies. That
tells us that time delays occur at the
high as well as the low end of the
frequency range.

What We've Learned. Whistlers
have told us and continue to tell us
much about the electric and mag-
netic fields above us. They especially
reveal the distribution of electrons in
the upper regions. Sounding rockets,
balloons, and satellites have also
done their part in this areq, but are
expensive and are not always located
where they are needed at a given
time. Besides, Earth satellites that di-
rectly measure electron densities
have generally confirmed what has
been learned from whistlers anyway.

Since lightning is always flashing
somewhere on the giobe and whistler
equipment can remain on duty 24
hours a day, much can be leamed in
this way. Also, since whistlers and other
atmospherics generate signals in the
audio-frequency range, they can be
recorded on magnetic tape and ex-
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amined on a sound spectrograph,
which spreads out and displays the
component frequencies as a function
of time.

Using transit time and the duration
of whistiers, it has been estimated that
there are about 1000 electrons per
cubic centimeter at a height of 3500
miles, and about 100 electrons per
cubic centimeter at four times that
height. These densities vary greatly,
especially during magnetic storms,
and over relatively small differences in
altitude.

Detectable numbers of electrons
have been found at great distances
from the Earth. it has been observed
that there are measurable numbers
of electrons all the way out to the
Moon. Thus, in a loose sense, the
Moon can be considered 1o be within
the Earth’s “atmosphere.”

Similarly, both the Earth and the
Moon may be considered to be within
the Sun’s corona of electrons. it may
be that the clouds of electrons occa-
sionally shot to Earth by the Sun may
affect our weather. If 5o, a better un-
derstanding of the ebb and flow of
electrons from the Sun, such as those
that produce whistlers, may lead to
improved weather forecasting.

Other Sounds. Flectrical “sounds’
other than whistlers have also been

PARTICLE EXPERIENCES
FORCE WHICH TENDS TO
PUSHIT IN THIS
DIRECTION
3

DIRECTION OF
MAGNETIC FIELD

DIRECTION OF
PARTICLE

Fig. 2. The left-hand rule is a mnemonic
device for remembering how an electron
would be affected when traveling
through a magnetic field.
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Fig. 3. A charged particle will travel in a bent spiral path along the Earth’s magnetic
field lines, bouncing back and forth between mirror points.
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Fig. 4. The ionosphere may act like the traveling-tube amplifier shown here, in that it
reduces a waves velocity by making it travel a longer distance over a helical path.

found in the atmosphere. These take
two main forms, both of which are in
the VLF range below 30,000 hertz.
Oneis a “hiss” that may continue for a
longtime, although confinedto anar-
row range of frequencies. The other is
a separate, short noise in which the
frequencies are dispersed or spread
out in much the same way as in a
whistler. Often the tone first falls and
then rises, in which case, a “hook” is
formed on the spectrograph.

All the suggested explanations in-
corporate the fact that ionized parti-
cles from the Sun are trapped in the
magnetic field of the Earth. When a
charged, moving particle crosses a
uniform magnetic field, the parficle
experiences a force that tends to de-
flect it in a direction perpendicular to
both its direction of travel and that of
the magnetic field. This can be illus-
frated by the “left-hand rule” (See Fig.
2). If the index finger depicts the field
and the middle finger represents the
direction of particle movement, then
a negatively charged particle will
tend to be deflected in the direction
of the thumb.

Therefore, an electron that enters
the Earth’s magnetic field from space
will generally be deflected toward
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the east. If the particle enters at an
angle, which is usually the case, it be-
gins fo spiral around a magnetic-field
line until it reaches the north or south
magnetic pole, as illustrated in Fig. 3.
At this point, the particle might smash
into the Earth, or it will be “squeezed”
info close proximity with other elec-
trons at one of the Earth’s poles, which
is where the field lines come together.
The electron may then be slowed to
stop, and sent back along the same
route where it might continue to cork-
screw back and forth between the
magnetic-mirror points of the Earth.
In this dizzying dance, the electron
is constantly changing direction. How-
ever, when an electron changes di-
rection or speed, it emits electromag-
netic radiation called “cyclotron”
radiation. The frequency of the radia-
tion depends upon the strength of the
local magnetic field and the particle
involved. However, it is below 1000 cy-
cles-per-second for a proton and is
on the order of tens or hundreds of
kilocycles-per-second for the lighter
and faster-moving electron.
Consequently, cyclotron radiation
might explain some of various LF
noises. To explain the hooks men-
(Continued from page 92)
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Computer Software

M O 1 W s

for Hams and SWL's

A hands-on survey of super software for the contemporary ham shack

Few activities go together as
well as personal computing
and amateur radio: if you know
something about one, you probably
dlready know something about the
other. Microcomputers can perform
many valuable tasks in the ham shack
or listening post. For example, you can
use your PC for powerful, fast-paced
radio contest logging and duglicate-
contact checking; Morse code (CW),
radioteletype (RTTY), and packet
communications; radio theory and
code instruction; antenna modeling;
directional beam-antenna aiming;
radio-propagation prediction;
awards and accomplishment track-
ing; confirmation card (QSL) address-
ing and mail-out; and many other
tasks. And thats just the beginning.
Best of all, you don't have tc be a
computer whiz to take advantage of
this technology.

or listening post.
BY KARL T. THURBER, Jr., W8FX

Amateur radio is more exciting than
ever before, due mostly to digital-
based operating modes. Today, a
modern ham shack is typically
equipped with at least one computer
and takes advantage of state-of-the-
art radio-communications tech-
niques. The 1990 are clearly the years
in which digitized, computerized am-
ateur-radio communications will take
off. In this article, I'll review major uses
for computers in the ham shack or
listening post and survey some com-
mercial and shareware software.

By the way, much of what we'll dis-
cuss is also applicable to shortwave
listeners (SWL's), scanner monitors, and
others interested in radio transmission
and reception—not just to licensed
radio amateurs. Also, emphasis is
placed on the IBM PC, rather than
other PC’s such as the Macintosh or
Commodore, though we’'ll make sug-
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gesticns on where you can obtain
non-IBM software. Last, ham-shack
software still is largely in the “cottage
indusiry” stage, so product quality var-
ies widely. Still, most amateur-software
authors are conscientious program-
meers: thelr programs result from de-
veloping software for their own use
and keing encouraged by friends to
offer their programs publicly. Let's turn
to some typical ham shack-software
applicatians.

Contact Logging, Contesting, and
Awards Tracking. Logging pro-
grams are the most common ham-
shack software, so we'll give them a
good deal of attention. Most radio
amateurs keep detailed records of
their contacts, even though the
Federal Communications Commis-
sion (FCC) long ago eliminated the
requirement for most station logging.

soluon09|3 sejndod ‘e661 Aine

[3]
(2]


www.americanradiohistory.com

Popular Electronics, July 1993

(¥
H

Frak Wiow W1 1

File PACK

0 WM PRI

0% de W1VV-1: 797

XX
BTo ALL de WB1FWQ (211.2) 1 PL ASE READ MESSABE "CLUSTERWPLEASE READS'

nu de N4VIC1
To

eece Jody on Grand Turk Is
ALL de WB1FWQ (lelZ:l ] BH l.ILD ARRIVE ON DIRECYORIES SHORTLY...VH

. In Q80
VIA W3HNK
3‘ 111 ﬁ' 13, K= 3, LOW/MOSTLY UNSET:LOW-MOOD

VFO A A vFoB
14.008.00 1.214.82
L L |

| 14.008.00

Cw D&

USERS

SH/QSL

Jeevaiofivon oo

Connect

aMT [Tyoegsz_|[14:40: | [01] o8]l varbose

18/26/93 13129 21. 2;‘ JIE . .

10/26/51 01145 21.3
01724791 013139 1

C
07/3./91 02!52 21 290 JQE A

BH{BUCK

. . PO 80X ? EASTER 18.. d
. PO BOX 7 EASTER 18.. &

Flit Oft RVO

DXCC l?] 2

l.publlo of
Andorra
The Gambia

Akl wia kel

Fcrn-ndcl

File_ User Level...

Hode 160 90 48 38 20 17 13 12 18 6
WO DATENTC AweraTyperii 2 T o & Renge ..

DXCC [C8} Q!CU

Contest

[ronsmz ] gy

Hig My FEreq Mde

Q8L Menager LagVisws,

[Gzese ) cors

[s98](s99][14.008 [cw_|[760 | carss

DXCC/AWARDS View..

Name @D Sent DRM Insert I Cn.ngal Delete l C[nar l vaIQw.

Comment aTH |

Frafs Couniny

c:mt Bo-rl_..
(L] |Mnnmhiquo

|04 DEQ

__ Distance

il 10:05:30 PV B

SR, r’_ *-ﬂi}_}

Awerd 1D
z

The fatest Ioggers like Log View for Wlndows are GUI based Log View lsreportedlx
the first Windows amateur radio application. It integrates real-time logging, awards
tracking, contesting, kevboard keving, and QSL-management capabilities .

Contact (QSO) logging is still impor-
tant as a record of contacts made
and for contest operating and
awards fracking, and computers lend
themselves well to recordkeeping
and log-data retrieval. Most logging
programs are for real-time (on-the-
air) use, with data stored to disk, and
massaged and printed out |ater.

A specialized logging program is
the contest logger. It permits use of a
special log format to properly record
the all-important "contest exchange”
contact information needed for the
QSO to count for contest credit, and to
extract and print out QSO data in a
mail-ready format easily scored by
the contest sponsors—without re-
copying information. Most contest
loggers also reduce the drudgery of
checking for duplicate QSO's
("dupes”) that don‘'t count for credit.

Many umateurs are certificate and
awards collectors ("paper chasers”),
so some loggers are set up for awards
tracking. Awards offered by the Ameri-
can Radio Relay League (ARRL), CQ
magazine, and others have widely
varying criteria. Many contest pro-
grams have features that allow a sum-
mary printout of SO’ by such diverse
criteria. For example, its possible to
print out a by-band or by-mode sum-
mary of your country, state, province,
county, continent, and world radio
zone, accomplishments and a tab-
ulation of whether the necessary con-

firmation (QSL) cards have been
received.

A popular software package for the
awards-oriented operator is the N6RJ
Electronic Second Op. This menu-driv-
en program is more than just a logger
as it presents a wealth of DX (distant
station) information you can access.
Its also a high-speed database that
tracks ARRL DXCC (DX Century Club)
and CQ magazine WAZ (Worked-All-
Zones) awards accomplishments. Im-
portant features include rapid loca-
fion of bearing/distance information;
DXCC/WAZ/country/continentdata;
DXCC and WAZ summaries; sunrise/
sunset calculations; a complete inter-
national Telecommunications Union
(ITY) callsign allocation listing; and
conversion of callsign prefixes to
DXCC countries. Ifs $59.95 from Ham
Radio Outlet, 933 N. Euclid St, Ana-
heim, CA 92801; Tel. 800-444-0047
(east) or 800-854-6046 (west).

The K4HAV Contest Logging Pro-
gram (1010) is a special- purpose rec-
ordkeeping program for 10-meter
band contests. Many amateurs chase
cerfificates and awards sponsored by
the 10-10 International organization
that focuses exclusively on 10-meter
operations. Each member operator is
individually registered and given a
number thats exchanged on-the-air
in contests and to accumulate various
operating awards.

Two 1010 program features are

unique. The first is the ability to convert
stations worked in the first contestto a
database available for subsequent
10-10 contests. As you work more con-
tests, your personal database can
grow to include up 0 13,000 callsigns.
The second feature lets you access a
master list of all issued 10-10 numbers
on the air, to let you know a station’s
10-10 number as soon as you hear
their call and log ift

The 1010 program is $25 from Hardy
Data Systems, PO Box 7304, Tiffon, GA
31793-7304. Also available is the
1010CH County Hunter program ($25)
for tracking the 10-10 Worked All
Counties Award and the 1010Zip Zip/
County Index Program, an add-in
package (also $25). The latter gives
the active 10-10 operator detailed
city, county, state, and Zip-code infor-
mation on contacts made.

Radio Propagation Prediction. No
one can second-guess ol Sol. But pre-
dicting whether radio conditions are
likely to be good enough to “work”
various areas of the world is important
fo the DXer. Using a computer, you
can produce fimely predictions of HF
skywave conditions between any two
points on the globe.

Most propagation programs trace
their lineage to an ionospheric model
developed by the government. Using
a few easily obtainable parameters,
these programs predictthe maximum
usable frequency (MUF) and/or re-
ceived signal strength. Some pro-
grams do more, including estimating
the lowest usable frequency (LUF)
over a path; calculating the distance
to the target areq; and providing
beam-antenna headings. Many let
you “scan the world” to see which
areas are likely to be active, propaga-
fion-wise, at a given time. And some
let you look for periods of daylight and
darkness and track sunrise and sunset
fimes on both ends of the path, when
favorable day-night terminator
("grayline”) conditions are likely to
prevail. Several commercial propa-
gation programs, such as MINIPROP
PLUS by Sheldon Shallon, W6EL, offer
exceptionally comprehensive propa-
gation predictions.

Directional Beam Antenna Aim-
ing. Whether as part of another soft-
ware package or as a standalone
algorithm, it's easy to point your rotary
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beam antenna in the right direction
using a global-heading caiculation
program. Such programs have you
enter the coordinates of the station
with which you want to communicate,
along with your own coordinates, to
calculate the correct beam heading.
short path and long path (over the
pote) distance, and other information
such as time-zone differences.

Most include a database of country
and/or callsign-prefix information,
eliminating the need to enter actual
coordinates; the programs usually are
customized for your location (QTH).
The same geographical database
can be used in both propagation and
beam-heading programs, so the two
frequently are combined in a single
package. Beam-heading information
is also offered in many contact-log-
ging, contesting, and awards-track-
ing packages.

A very simple heading-calcylation
program is BEAMHEAD. it lets you enter
almost any callsign prefix; in return it
gives you accurate beam-pointing
directions and distances for long and
short paths. The program is share-
ware, so you can freely copy it, but the
author asks that if you use the pro-
gram, you make a freewill monetary
contribution. If you can’t find
BEAMHEAD on a computer bulletin
board system (BBS), contact Jim Ham-
mer, KO9T, at E. C. Software, 622 N
llinois St., Monticello, IN 47960.

Indexing and Database Manage-
ment. Practically any task that re-
quires data collecting, sorting.
searching, and tracking lends itself ta
database management, either using
a general purpose database or a
dedicated program. Practical in-
shack database management ac-
fivities include tracking QSL cards sent
and received; indexing magazine ar-
ficles; inventorying ham-shack equip-
ment for insurance; generating parts
lists for construction projects; prepar-
ing membership and mailing lists for ¢
radio club; and, for SWLs, maintaining
station schedules and logs.

Commercially available databases
for amateurs fall into two major cate-
gories: technical-magazine article in-
dexes and station callsign databases
Both applications dramatically ex-
tend the power of your PC. Lets look at
representative commercial applica-
fions in these two areas.

A few years ago, Didah Publishing
began offering a microfiche listing of
almost every article to appear in the
communications-electronics press.
The index now contains about 60,000
references or abstracts in 92 subject
areas. They now offer a bibliography
(called From Beverages Through OS-
CAR—A Bibliography 1909-1990) on
diskette—great since most folks don't
relish working with microfiche. The
main and subsidiary databases in-
clude QST (1945-1990), CQ
(1945-1990), 73 (1960-1990), Ham Ra-
dio (1968-1990), the British Radio
Communication (1979-1990), and
many other journals. The index fills a
real void in radio reference/retrieval.

Each journal arficle is classified and
cross referenced in one or more of 11
maijor categories subdivided into 92
areas. Most entries contain the pub-
lication or source name; a descrip-
tion; the year, month, and page
number of publication; the author(s)
by name or radio callsign; and addi-
tional information. The full Bibliogra-
phy on diskette is $85. Various single-
magazine and specialized subject in-
dexes also are available from Didah
Publishing (PO Box 7368, Nashua, NH
03060-7368; Tel. 603-878-3628).

With computers, Zip codes and
telephone area codes are available
for instant look-up, and fast hard-disk
and CD-ROM technologies let you
find not only Zip and area codes, but

also most street addresses and tele-
phone numbers in the country. This
capability is changing how we look
up and use amateur callsigns and ad-
dresses. Previously, the only way to find
an amateur’s address was to consult a
telephone-book size directory, and
you had to know the calisign—the
amateurs name didn‘t help at all. The
personal computer has changed all
that for the better.

The HamCall database has nearly
600,000 FCC-licensed U.S. amateur
stations, plus over 250,000 interna-
tional listings. With HamCall, you can
retrieve data by callsign, name, ad-
dress, city, state, Zipcode, or license
class; copy output to disk, another
database, or a printer; generate la-
bels and ASCII text files; and compile
specialized databases, such as club
directories and membership lists. In-
terfacing soffware is available for call-
sign databases like HamCall and
others, allowing the databases to be
used with logging programs, packet-
radio based mailboxes, and radio
BBS'es to provide real-time (on-the-
air) callsign-database access.

The HamCall CD-ROM comes with
a bonus: some 6,000 public-domain
(PD) and shareware programs and
files, mostly pertaining to amateur ra-
dio; the complete FCC Part 97 ama-
teur ruies; and Kenwood, ICOM, and
Yaesu radio-service bulletins. HamCail
is $50 from Buckmaster Publishing
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Shown here is a representative polar antenna pattern printout from the YO software
package. YO can model stacked Yagis, dual-driven and tapered elements, matching
nerworks, and account for skin effect, and ground effects from HF 10 microwave.

(Route 3, PO Box 56, Mineral, VA 23117,
Tel. 800-282-5628). Updates are issu-
ed in October and April.

Antenna Design, Construction,
and Modeling. Amateur antennas
used to be designed by the seat of
the pants or using stubby pencil and
calculator, Either way, final perfor-
mance characteristics were hard to
predict. Now it's possible fo do your
figuring on your PC. With antenna-
modeling programs, it's fairly simple fo
calculate the correct dimensions and
wire sizes for all sorts of antennas, in-
cluding dipoles, quads, Yagis, and ver-
ficals. Some programs even include
construction data for log periodics,
phased verticals, and stacking har-
nesses, and many include determina-
fion of ERP (effective radiated power)
and predicted gain. Such programs
offer the intrepid experimenter and
casual user alike some nice “what if”
possibilities as well as confidence in
the overalt resuits. One popular mod-
eler is ELNEC.

ELNEC, based on the classic MINI-
NEC program, is a capable but easy-
to-use program for modeling and
analyzing practically any antenna. its
menu-driven structure, spreadsheet-
like entry format, graphic and tabular
antenna displays, and shortcut fea-
tures make it very user-friendly. The
program plots azimuth and elevation
patterns; tells you gain, feedpoint im-

pedance, SWR, and current distribu-
tion; and reports beamwidth, angles
of the 3-dB pattern points, front-to-
back (F/B) ratio, and several types of
sidelobe data. Recent enhance-
ments include graphical antenna
representation, in which you can view
or print a three-view thumbnail repre-
sentation of the antenna; the ability to
store on disk all the antenna calcula-
fions and plots; the power to save and
recall traces (far-field patterns); and
the capability to superimpose multi-
ple tfraces on the current pattern for
comparison. Versions are available
for coprocessor and non-
coprocessor equipped PCss. Either is
$49 from Roy Lewallen, W7EL (PO Box
6658, Beaverton, OR 97007; Tel.
503-646-2885). A new "MaxP” option,
which extends ELNEC’s capability to
highly complex antennas with up to
260 pulses, is available for $25, and
requires a CoOprocessor.

Electronic Circuit Design and Cal-
culation. Technically inclined ama-
teurs make use of a wide range of
radio and electronic formulas using
computers. Available programs sim-
plify calculations involving Ohm's Law;
po.ver supply design; resonant fre-
quency; transmission lines; resistors
and capacitors; filters, stubs and traps;
series and parallel inductors; and the
like.

More complex programs handle

WAMN apericaniadiahietarn com

electronic-circuit design problems
that are not limited to radio applica-
tions. One is the shareware program
PC-ECAP its an AC circuit-analysis
package that features on-screen
plotting of the frequency- and phase-
response analysis of either magnitude
vs. frequency or phase vs. frequency. it
can analyze any circuit with up to 40
nodes and an unlimited number of
components. The program anatlyzes
circuits consisting of resistors, capaci-
tors, inductors, transistors, operational
amplifiers, and transconductance
amplifiers.

PC-ECAP is menu driven. it contains
several sample analysis circuits and
online help so you don’t have to re-
member the correct format for the
circuit elements. The program also
has a full-screen text editor and file
selector. Registration is $69 (disk only)
or $79 (disk and printed manual) from
Circuit Systems (418 Church Rd., Sick-
lerville, NJ 08081-1727).

Satellite Tracking. Communication
through amateur-radio satellites and
bouncing signails off of the Moon are
two of the current “hot” areas in ama-
teur radio. Since 1961, when the first
Orbiting Satellite Carrying Amateur
Radio (OSCAR) was launched, ama-
teurs have communicated over thou-
sands of miles using very-high
frequencies (VHF) and ultra-high fre-
quencies (UHF), wavelengths tradi-
tionally for short, line-of-sight dis-
tances.

A new era dawned in 1983, when
the first Phase il satellite, OSCAR 10,
was launched. ts highly ellipfical orbit
allowed amateurs in the northern
hemisphere to use it on a10to 12 hour
basis, over intercontinental distances.
Later, packet-radio capable, low
earth-orbit microsats added new di-
mensions to satellite communica-
fions. To effectively use a satellite, its
necessary to precisely locate the sat-
ellite and determine the times when
it's within range. Many operators siave
their antenna rotators to their fracking
program for automatic antenna aim-
ing.

The nonprofit Amateur Satellite Cor-
poration (AMSAT) offers inexpensive
programs that allow simple and rapid
antenna positioning. The AMSAT pro-
grams provide accurate schedule
and tracking information on satellites
in circular and elliptical orbits using
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"Keplerian” orbital information from
AMSAT or NASA. Among other things,
the programs determine the times
when a satellite will be above the
horizon and timed coordinates fcr
zeroing-in a directional antenna on
the satellite.

For the IBM PC, the ORBITS Il, ORBITS
ll, QUIKTRAK, and INSTANTTRACK prc-
grams are popular. AMSAT also offers
both IBM PC and Mac software to ac-
cess the BBS capabilities of the micro-
sats and telemetry-decoding pro-
grams that allow observation of
telemetry frames from the satellites.
AMSAT also offers programs for the
Commodore 64 and 128, Amiga,
Mac, and Radio Shack CoCo com-
puters. For a software list, contact AM-
SAT (850 Sligo Ave., Silver Spring, MD
20910; Tel. 301-589-6062).

Station and Radio Control. Manv
amateurs employ “smart’ computer
control of various radio (receiver or
transceiver) functions. Many modern
radios have interfacing ports (usually
RS-232 based) that allow external
computer control of most functions
using software and/or hardware “rig-
control” systems. Many firms have de-
veloped user-programmable soft-
ware to control the scanning patterri
and other frequency functions of
ICOM, Kenwood, Yaesu, JRC, AOR
and other radios.

A typical CAT (computer-aidec
transceiver) program is CAT980. This
shareware software by Art Harding.
KSYEE, interfaces with the populai
Yaesu 980 transceiver to provide
computer control and on-screen dis-
play of radio functions. The software
adds four memories to each VFO. [t
also offers 300 memory channels with
downloadable frequency files, varia-
ble tuning speed, scanning ca-
pabilities, and on-screen status dis-
play of radio parameters. Documen-
tation includes an interface sche-
matic. Registration is $20 from CAT980,
PO Box 1719, Plano, TX 75074.

Morse-Code Practice and Instruc-
tion. Various approaches are taken
by Morse-code (or CW) practice soft-
ware, but most promote a sense of
letter and sound association. Such
programs typically include pro-
gressively more difficult learning of in-
dividual characters, automatic gen-
eration of random code groups,

screen displays of quizzes and tests,
and user-definable messages and
practice groups that offer immediate
performance feedback.

For the beginner, computer-gener-
ated code practice probably is supe-
rior to even on-the-air practice
sessions, since the latter are subject to
interference and static. However,
some, sophisticated Morse-practice
programs can optionally re-inject
these real-world inhibiting factors into
training sessions for increased realism.

MorseMan Plus lefs you select your
own method of instruction, choosing
between random characters, words,
or callsigns, for variations in practice
style. Features include random
characters and rates from 5 to 99
WPM:; a redlistic radio callsign gener-
ator; a keyboard sending mode; an
ability to create ASCIl text files; step-
by-step character instruction; interac-
tive word and character modes; and
an easy “windowing” environment.

Attractive features include the ran-
dom callsign generator, which allows
the program to generate realistic
callsigns. The QSO/FCC test feature
provides help for those going for FCC
exams. When you select this option,
the program randomly builds one
side of a test-style QSO, with abbrevia-
tions, Morse prosigns, radio callsigns,
and Q-signals. The QSO monitor fea-
ture lefs you listen to simulated QSO’s
at speeds you can copy; the program
generates both sides of the con-

MFJ Theory T

Fress H

The MFJ Theory Tutor claims to practically guarantee you will pass the theory portion

versation, but lets you choose the
speed and audio frequency range.
The program is $34.95 from Renais-
sance Development (PO Box 640, Kill-
en, AL 35645; Tel. 800-525-7235).

CW and RTTY Communications.
Manual Morse code, or CW, is the
oldest form of digital communication,
but it's benefited greatly from the
homéhock-compufer revolution.
While CW communications leave a
lot to be desired from a technical-
efficiency standpoint, it has the ad-
vantage that no coding or decoding
equipment is needed. Many oper-
ators now use keyboards rather than
straight keys or mechanical “bugs,”
and video monitors rather than their
ears, to exchange messages. The fea-
tures of computer CW programs re-
semble those provided by their
radioteletype (RTTY) counterparts,
and interfaces are simpler.

Amateur RTTY operation has been
popular for about 50 years. For-
tunately, noisy mechanical teleprinter
units have been swapped for com-
puters. PC's are popular for modern
RTTY setups, the only extras required
being an interface (terminal) unit be-
tween the computer and the radio,
and the associated software. Most
RTTY packages include options to use
Baudot or ASCll code at different data
rates, split-screen receive and trans-
mit, user-definable messages, disk
message storage, and type-ahead

Saf tuaars

terpridas

CEL

"1":|.i.!'|-i:'|-i

to caontinue

for Help?

of any FCC amateur license exam. You get the FCC question pool and can study the
entire pool, concentrate on selected areas, or take sample tests. Scoring analvsis, an
online calculator, and explanations of hard questions are provided.
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AEA-FAX is a standalone demodulator and display combo that doesn’t require a

hardware TNC to capture weather facsimile (WEFAX) images from Earth-orbiting
satellites or photos from wire services. The AEA-FAX hardware is simply a small
RS-232 port connector housing containing the demodulator circuitry.

buffers that let you continue typing
while listening to the other station.
RTTY “electronic mailbox,” radio BBS,
and automated relay options that let
you keep in touch with other ama-
teurs automatically even when the ra-
dio equipment is unattended are
becoming increasingly popular.

Combining RTTY and CWin asingle
package is a natural, and several
manufacturers offer both communi-
cations modes. There’s no lack of ven-
dors offering RTTY and CW software
and interfaces, and receive-only
RTTY/CW packages make for very so-
phisticated SWLing.

AMTOR, Packet Radio, and PAC-
TOR. A relatively new development is
AMateur Teleprinting Over Radio (AM-
TOR). This is a RTTY-like mode with a
“handshaking” or error checking fea-
ture that minimizes glitches caused by
interference (QRM), fading (QSB), and
static (QRN). Thus, it's much more relia-
ble than Baudot or ASCII RTTY, AMTOR's
error-free transmission even offers re-
liable, over-the-air exchange of com-
puter programs.

Packet radio is an exciting mode of
highly reliable communications, the
most advanced mode amateurs reg-
ularly use. Its a high-speed, digital, fre-
quency-space efficient mode that
lets you send, receive, store, and for-
ward messages to and from other
amateurs. While similar to RTTY and
AMTOR, packet is different in that
communications data is sent at a
much higher speed, and in a “con-

nected” or telephone-like, virtually in-
terference-free, error-checking, and
networked manner.

Each packet station must have spe-
cial equipment, such as a terminal-
node controller (TNC), operating to
standard protocols, plus appropriate
terminal software. Despite the initial
expense of setting up a station, pack-
et radio already has caused a “silent
revolution” in amateur radio, and thus
it holds great promise as the premier
communications mode of the future.
Many vendors offer packet-radio soft-
ware and hardware interfaces.

PACTOR is an even newer, experi-
mental mode pioneered by German
amateurs to fill a void in digital com-
munications. Sort of a “souped-up”
AMTOR that combines some of the
best features of AMTOR and HF packet
radio, it's a merger of the tech-
nologies of the two systems. Ifs pack-
et-like error-checking makes it good
for long-distance HF work, where AM-
TOR and packet both have notable
performance and capability defi-
ciencies. To date, the only commer-
cial PACTOR controllers are made by
Pac-Comm (4413 N. Hesperides St.,
Tampa, FL 33614-7618; Tel.
813-874-2980).

PacketCluster is aspecialized pack-
et application that not only supports
contest and DX enthusiasts (where
operators trade timely tips and an-
nouncements about DX-station oper-
ations), but it also provides a great
utility for the packet community as a
whole. The software lets multiple Pack-

WWWLainerieaaiadiahistary.com

etCluster computers (nodes) connect
to each other and form a network or
cluster of nodes. All connected users
can communicate with each other,
regardless of the node o which they
are connected. Multiple Pack-
etCluster nodes can link to form one
large network.

PacketCluster software ($219.95) re-
quires a Kantronics or DRSI TNC (termi-
nal node controller) and an IBM PC or
compatible; PacketCluster Limited
($75) has reduced functionality. Con-
fact Pavillion Software (PO Box 803,
Hudson, MA 01749; Tel. 508-779-6527).

Automated QSL Software. The
final proof of an amateur QSO is the
QSL card, evidence of a contact usu-
ally required for many operating
awards and contests. In the pre-com-

‘puter days, QSL'ing chores were often

prohibitively time-consuming after
major contests. Fortunately, QSL auto-
mation is right up the PC’ alley.

Some log and contest programs
automatically generate QSL card la-
bels using logbook data. On keystroke
command, a day’s QSL chores can be
taken care of, with the cards made
ready for mailing directly or through a
QSL mail-forwarding bureau. This au-
tomatic QSL feature is a boon to high-
volume contest operations in which
thousands of QSO’s might be made in
only a few days. Today, on so-called
“DXpeditions” to remote locations,
operators often do real-time log-data
entry using a small portable comput-
er, fransferring the log data to a desk-
top PC later for log printout and QSL-
label production. Several custom QSL
applications have been developed
to refine the process. Let's look at two
examples.

PSQSL, by Gary C. Sutcliffe, WOXT,
helps overcome one of the problems
involved in using computerized log-
ging programs. Many amateurs use
such programs to generate QSL la-
bels. While these programs can save
hours of work, tedious sorting can re-
main after printing labels if you use
the ARRL Outgoing QSL Service, which
requires that the cards you send
through them be sorted by country.

PSQSL takes the QSL label files from
any of several popular logging pro-
grams and combines them into a sin-
gle, sorted (by DXCC country) label
file ready for printing. Cards for coun-
fries not handled by the ARRL service
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AEA’s MacRATT is an Apple-friendly terminal program for use with their popular
PK-232MBX Multi-Mode Data Controller. Used together they let you communicate
over the full range (HF and VHF packer, AMTOR, WEFAX, ASCII, Baudot RTTY, and

manual Morse code) of digital modes.

are separated from those it handles

You can also create labels by mar-
ually entering QSO information from
the keyboard. You can obtain an ur-
registered copy from BBS'es or from
the author for $5; registration is $10
(without a disk), or $20 for the Iatest
version with manual. Contact Unified
Microsystems (PO Box 433, Slinger, Wi
53086; Tel. 414-644-9036.)

QQSL, the Quick QSL Label pro-
gram, is a comprehensive standalone
QSL-database tracker to do just one
thing: print QSL labels fast and easily.
The program boasts a user-friendly in-
terface, fast keyboard entry, import
capability, ability to create responses
fo SWL QSL cards, a variety of input
entry forms, alphabetical sorting, and
a batch-printing mode. Recent ver-
sions also include QQSLCD, a share-
ware program by Tom Palko, WBSASD.
With this module, a CD-ROM disc
drive, and the Buckmaster HamCall
CD callisign database, you can pro-
duce matching address labels along
with your own return labels. The pack-
age is shareware; registration is $19.95
from Bill Mullin, AA4M/6 (3042 Larkin
Place, San Diego, CA 92123-3026; Tel.
619-292-7227).

Mulitifunctional and Integrated
Hamshack Software. Amateur ra-
dio software has become more so-
phisticated, but what’s been lacking is
a way to logically “put it all fogether”
for maximum efficiency and con-

damdhon 1., Moys, KRIT

A good way to learn more about digital
developments is to obtain good reference
books like Jonathan L. Mayo's new *“The
Radio Amateur’s Digital
Communications Handbook.”” Mayo
provides a one-stop source for most
everything you need to know about
digital history, capabilities, and
applications.

venience. The traditional software
classifications blur as applications be-
come more multifunctional and inte-
grated. We'll look at two hybrids that
hold great promise for the future of
the soft shack: LOGic Il and HamWin-
dows.

LOGic Il is an integrated package
that's more than a computer logbook:
its comprehensive database-man-
agement abilities place it in a pro-
gram class by itself. Developed by
Dennis Hevener, WN4AZY, LOGic Il al-
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lows logging in real-time and non-
real-time modes. It has a customiza-
ble screen, flexible data retrieval, au-
tomatic tracking of practically any
major award, QSL management,
user-defined data fields, sophisti-
cated print options, and up to 20
pages of free-form notes per QSO.

LOGic Il interfaces to most comput-
er-compatible transceivers to control
the radio and logging of mode, fre-
quency, and band. It features auto-
matic contest duping and scoring;
antenna-rotor control via an RS-232
interface; a menu-driven report writ-
er, a complete "QSL manager” with a
regularly updated database sub-
scription plan; a day/night grayline
propagation chart; and mail merge
fo generate letters using data from
your logbook. LOGic Il also includes a
table of amateur-callsign prefixes
(over 3800 entries) that contain such
parameters as [TU and CQ magazine
zone and DXCC country names. The
$79 program has a communications
terminal for packet radio TNC access,
and the program interfaces with sev-
eral popular callsign databases, in-
cluding SAM. A simplified $39 version,
LOGic Il Jr, promotes easy introduc-
tion to computerized logging; it offers
most features of LOGic Il but lacks the
radio-interfacing options. Contact
Personal Database Applications (2616
Meadow Ridge Dr,, Duluth, GA
30136-6037; Tel. 404-242-0887). A
demo is $5.

Perhaps the most ambitious Win-
dows-based amateur-radio applica-
fion is HamWindows, developed by
Califomia Software and marketed by
Kenwood USA. for most Kenwood ra-
dios. The program works in the graph-
ical user interface (GUI) environment
offered by Microsoft Windows. This al-
lows it to take advantage of many
Windows features, especially Dynam-
ic Data Exchange (DDE) to allow effi-
cient and consistent exchange of
data among program modules and
with other Windows programs.

At $139.95, HamWindows is at heart
a logger and awards tracker, but its
nine main windowing modules make
it considerably more than that—they
intfegrate several key functions to let
you see the world your radio hears by
“point-and-clicking” your mouse. In
addition to logging and awards track-
ing, the program offers callsign and
other information look-up {country,
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zone, beam heading and distance,
etc); a grayline propagation map
and 31 regional maps; a SWL window
that includes more than 9000 station
frequencies with operating sched-
ules; a detailed amateur-radio ori-
ented aimanac for each country; a
terminal-node controller (TNC) win-
dow for packet DX spotting; a control
window for Kenwood radios; several
useful amateur-radio utility routines; a
setup window for system configura-
tion: and comprehensive online help.

The program’s callbook module ac-
cesses various callsign databases,
such as SAM and HamCall. Other fea-
tures include import of country list
data from other logging programs,
onscreen display of beam heading
and distance, the ability fo store ex-
tensive notes for each contact, and a
very comprehensive users manual.
Several add-on options are available,
including the online CIA World Fact
Book Aimanac, online Windows ver-
sions of Kenwood's users manuals, and
a 1%-hour HomWindows video-train-
ing tape. Upcoming enhancements
include new graphics to support
Super VGA (SVGA) video in the 800 x
400 resolution mode.

Information is available from any
Kenwood dealer or from California
Software, Inc. (2121 E. Pacific Coast
Hwy. #220, Corona dei Mar, CA
92625-3235; Tel. 800-245-2741).

Note: Windows and HamWindows
together make some very heavy de-
mands on your PC hardware, so make
sure your computer is adequately
configured. An XT or 286 PC just won't
do—and even a 386SX is only mar-
ginall

BBS Shareware. Retail-marketing
costs add greatiy to the price of reg-
ular commercial software. So some of
the biggest bargains in software are
marketed via the shareware concept.
Alarge percentage of amateur-radio
software is distributed this way. Share-
ware is try-before-buying software,
copyrighted but usually freely dis-
fributed as though in the public do-
main.

The shareware concept lefs you use
software on a trial basis. If you like the
software and use it, you're expected
fo register it with the author and remit
a fee. Many authors provide regis-
tered users with newer or enhanced
versions, printed documentation,

technical support, and upgrades. This
type of software is distinguished from
PD software, where the author allows
anyone to use the software freely, but
rarety supports it.

How can you mine this software
goldmine? Some of the best sources
are computer bulletin-board systems
(BBS'es). Thousands of open-access
BBS'es let you download software, in-
cluding shareware. Many BBS'es are
amateur-radio oriented—one list I've
seen shows at least 125 ham boards in
the US. and Canada. Also, many
BBS'es specialize in PC’s other than the
IBM, so don't overlook them.

Another pofential source of ama-
teur-radio software is CompuServe
and other online utilities. Just bear in
mind that you need modem equip-
ment and may have fo pay online-
connect and toll charges, and you
don‘t know the quality of the software
you're getting unfityou go through the
whole download process.

The HamNet Special Interest Group
(SIG) is a forum open to all Com-
puServe users, not only licensed radio
amateurs. HamNet is dedicated to
amateur radio and related hobbies
including shortwave listening, scan-
ning, and satellite TV It's a vast re-
source of computer software, ama-
teur-radio newsletters, information on
technical developments, FCC reg-
ulatory information, and more. Since
most software on HamNet is PD or
shareware, the only up-front costs are
the moderate CompuServe online
charges. HamNet membership itself is
free.

Messaging and teleconferencing
are available on HamNet. There’s an
online swap shop, and severa! radio
vendors offer online technical sup-
port for their products. The HamNet
SysOp is Scott Loftesness, W3VS$
(CompuServe ID 76703,407). Of
course, you must be a CompuServe
member to access these online frea-
sures. For more information on mem-
bership, contact CompuServe (PO Box
20212, Columbus, OH 43220-0212; Tel.
800-848-8199 or 800-848-8990).
Once aboard CompuServe, just type
"GO HAMNET” at any " prompt.

Shareware Disk Distributors.
Another way of obtaining shareware
is through disk distributors. Many
shareware authors not only upload
their programs to BBS'es and online
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utilities but also send copies to dis-
tributors to include in their program
libraries. Many users prefer obtaining
programs in this way since they feel
they are exposed to minimal risk from
computer viruses. Lets look at four
such distributors.

HAM-SOFT Public Domain Software
offers a 60-page catalog of amateur-
radio PD and shareware software that
includes several hundred program
disks for the IBM PC. Each program is
profiled in a thumbnail sketch. Besides
the IBM PC disks, there also are several
pages of C-64 and Mac programs.
Disk pricing is modest, and all software
is certified virus free. Catalogs are $1
from HAM-SOFT (PO Box 443, Galena,
TX 77547-0443).

Though its catalog isn't as extensive
as HAM-SOFTs, K-Quest offers dozens
of carefully selected shareware and
PD amateur-radio programs. Only the
most recent program versions are
featured, and each program is tested
for proper operation. The K-Quest cat-
alog helpfully displays typical screens
of many of the programs offered. A
free catalog is available from K-Quest
(PO Box 92877, Southlake, TX 76092;
Tel. 817-421-0560).

The developer of the popular Mor-
seMan Plus program also operates
the Renaissance Software Library. This
library offers a very good selection of
top-rated shareware and public do-
main software for the IBM PC and
compatibles. Included in the Renais-
sance library are about 60 amateur-
radio program disks. Contact Renais-
sance Development (PO Box 640, Kill-
en, Al 35645; Tel. 800-525-7235).

One way to build your collection of
amateur-radio software very fast is by
obtaining a CD-ROM shareware disc
of programs—assuming, of course,
you have a CD-ROM drive. Amsoft has
deposited about 275MB of amateur-
radio, SWL, and scanner-oriented
shareware and PD programs on its
“World of Ham Radio Shareware” CD-
ROM disc, Vol Il.

Assembled by Pete DeVolpi, KC3TL,
the disc’s contents are almost over-
whelming. It contains over 8,000 files,
including many hundreds of executa-
ble programs, organized in logical
subdirectories that group similar pro-
gram types. Many of the CD-ROM
programs can be run directly from the
disc; others are in compressed (Zip)

(Continued on page 96}
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Build This
SLIDE-

PRESENTATION

MANAGER

Syncronize your slide presentations with a disciplined and brief narrative and let
your stereo tape recorder and this interface circuit control the show.

oday’s personal computers
I make it relatively easy fo pro-
duce superb presentation
graphics. But seeing the graphics ma-
ferialize on a VGA screen and pres-
enting the graphics to the audience
for which they are intended involves a
jump. Probably the most common
method of presenting the graphics is
fo make a hard copy of the graphics
on the computer printer, and then
make that into a large formati trans-
parency (using either a heat or a xe-
rographic process) for an overhead
projector.

Although that method is easy and
fast, it loses the outstanding colors of
the computer-generated graphics. in
addition, overhead projectors are
limited to small audiences and even
then are somewhat distracting in
terms of stray light, the lens head stick-
ing up in the middle of the room, and
the inevitable keystone distortion thct
results from the short focal length cf
the typical overhead projector lens

Another possibility is to displiay the
graphics on a large-screen television,

BY J.A. NUNLEY

or even a huge projection television.
While that preserves the color of the
graphics, if not the original resolution,
it requires expensive electronics to
convert the image files from the disk
to standard NTSC signals that can be
displayed on a television set. Further-
more, if the presentation is at a loca-
fion other than where the graphics
originated, there may be considera-
ble difficulty in transporting the bulky
equipment that's required to the pre-
sentation site.

More and more, those responsible
for presentations are turning to an old
standby—the 35-mm color slide—
which first came into widespread use
in the 1930%. The 35-mm slide offers
substantial advantages over other
presentation methods; it preserves all
of the color. even subtie variations, of
which most PC applications are now
capable. in addition, the 35-mm
color slide can deliver all the resolu-
fion up to and past super-VGA, and
can produce a striking, self-itlumi-
nated image big enough for really
large audiences.

WWW_amerseatadiohistery.com

Furthermore, there are two highly
effective methods of producing 35-
mm transparencies directly from the
graphics files on computer floppy
disks. One methods is to use an elec-
tronic Film Recorder. Although one
would have to have a high rate of
slide production to justify the cost of a
Film Recorder, they do offer privacy,
speed, and on-premises control of
the process. One model, made by Po-
laroid Corp., can even produce in-
stant color transparencies without
having o send the 35-mm film to a
processor. The other method is to sub-
mit the floppy disk files to a Film Ser-
vice Bureau, which will make the
graphics into finished 35-mm slides at
a nominal cost per slide.

Having then obtained, by some
method, a host of presentation
graphics on 35-mm slides, the pres-
enter is faced with the problem of
making the best use of all that sophis-
fication to avoid boring his audience
with the usual disorganized jumbile of
slides. accompanied by a live, ram-
bling, often repetitious narrative. In-
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Fig. 1. On the top of the Slide-Presentation Manager toward the rear are two power

switches; one for the overall power (which applies power to the Slide-Presentation
Manager and controls power to a convenience outlet on the back of the unit), and one

for power to the two projector lamps.

stead, each presentation should be
thought out and carefully organized
insome logical manner that will give it
continuity and meaning.

Awritten narrative that's disciplined,
brief, and pertinent should be pre-
pared. To eliminate the temptation of
the presenter to pause, ramble, or di-
gress. the presentation should be
mechanized by recording the nar-
rative (with background music if desir-
ed) on a tape that also contains
signals directing the slide changes at
the correct times. And fo make the
slide presentation really attractive
and professional, two projectors
should be used so that there is no
jarring one- or two-second blackout
for each slide change. Instead, the
images shouid fade smoothly, the on-
screen slide dimming to black, with
the next slide going fo full brightness
at the same time.

The Slide-Presentation Manager
described in this article provides an
efficient means of preparing and
presenting a slide presentation. It
does so by allowing you to interface
one track of a stereo tape recorder
with two projectors for control of the
projectors, while synchronizing slide
changes with the narrative recorded
on the other track.

Functional Description. Figure 1
Ashows a overall frontal view of the

Slide-Presentation Manager. On the
top of the unit toward the rear are two
power switches, one for the overall
power and one for power to the two
projector lamps. The overall power
switch applies power to the Slide-Pre-
sentation Manager, and also controls
power to convenience outlets on the
back of the unit for connecting the
power cords of the two projectors.

The projector lamp’s switch is
needed for two reasons: first, you will
want to set up and aim the projectors
so that their frames coincide before
your audience arrives. That invoives
setting the slide trays at the proper
starting points, checking focus, efc.,
leaving the Slide-Presentation Man-
ager on and ready, but the projector
lamps turned off so that there is no
image on the screen. Then, to startthe
presentation, you need only turn on
the projector lamps and start the
tape player.

The second reason for the lamp
switch is that it is wise to turn off the
projector lamps, but leave their fans
running for a few minutes to cool the
lamps before moving the projectors.
Moving projectors while the lamp fila-
ments are still hot can lead to the ear-
ly “death” of those lamps.

On the front panel at the upper left
side are three momentary contact
pushbuttons switches, labeled Ffast cy-
CLE, MED CYCLE, and stow CYCLE, which are

used when recording a slide presen-
tation. Pressing one of them causes
the projectors to complete a cycle at
the selected rate, and routes an AC
signal to the 1o 1ape jack on the front
panel for recording on the control
track of the tape recorder.

The projector cycle begins with the
departing slide being dimmed to
black. When that projector reaches
full black, @ command is issued, caus-
ing it to change to the next slide in
preparation for the next cycle, while
at the same time, the arriving slide is
brought up from black to full bright-
ness, resulting in a fade or dissolve
effect that's very pleasing. Three fade
or dissolve rates are provided for aes-
thetic effect: the fast rate results in a
complete fade in 1.42 seconds, medi-
um in 2.84 seconds, and slow in 5.69
seconds.

The medium cycle should be relied
on most of the time, and the fast cycle
can be used to move a series of slides
through at a brisk clip. While the slow
cycle can at times provide very dra-
matic effects, excessive use can be
irritating to your audience.

The rroM TAPE jack on the front panel
is connected to the control-track out-
put of the tape recorder during a slide
presentation. The three frequencies
will have been recorded at various
places on the control track during
preparation of the slide presentation.
When that signal is received at the
FROMTAPE jaCK, it causes the projector to
cycle at the fast, medium, or slow
speed as described in the preceding
paragraph. Because many tape
decks do not have an output-level
control, an inpuTLEVEL CONtrolis included
on the front panel.

The Slide-Presentation Manager
can be triggered with an input of from
100 to 200 mV Setting the control too
low results in some cycles being
missed; setting it too high'may result in
false cycles due to noise, especially if
the cable between the tape recorder
and the unit is long. But the setting is
not really critical and a proper setting
can easlly be arrived at by brief triai
and error.

Note: The Slide Presentation Man-
ager was designed specifically for use
with two Kodak Carousel projectors,
and the following descriptions are
with reference to that fact. Although it
is possible to adapt the Slide-Presen-
tation Manager to other models of
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projectors, the author will not cover
such adaptations in this article, and
that task is left to the reader.

To the right of the ineuT LEVEL control
are two cables that connect to the
rear jacks of the two projectors. Those
cables carry the low-level signals for
slide-change and remote focusing of
the projector lenses, and the 117-volt
AC signails to the projector lamps for
the fade-down and fade-up of lamp
brightnesses.

Adjacent to the two projector ca-
bles are a pair of LED's that show
which projector is active; e.g., which
projector’s lamp will be at full bright-
ness when the projector lamp switch
is turned on. It should be noted that
during operation, the projector’s own
lamp switch must be set fo fan only,
and not to either of the two lamp on
positions, which would defeat the
fade function. Power fo the projector
lamps must be controlled entirely by
the Siide-Presentation Manager, not
by the projectors lamp switches.

Finally, at the right of the front panel
is the connector for a single remote
control; use the remote from one of
the projectors for this. Here's how the
remote will work in conjubnction with
the Slide Presentation Manager: the
control operates only with the active
projector (the one indicated by the
acmve LED). The remote-focus function
works normally (if you have projectors
with automatic focus, you may want
to omit the part of the circuit dealing
with that function).

The forward and reverse buttons on
the remote control function some-
what differently; The forward button
simply adds a fast cycle to the pro-
gram routine. That’s useful in the un-
likely event that a cycle command
from the tape has been missed due to
some malfunction or if the input level
has been set too low; it allows you to
put the program back in sync. The
reverse function simply would not
make sense in a tape-controlled, syn-
chronized presentation; therefore, the
reverse button is used to delete a cy-
cle. To do so, the reverse button must
be held down during the time when a
cycle signal is arriving at the From Tape
jack. Holding down the reverse button
merely shorts out the rrom 1ape jack in-
put. It is also useful if somewhere in the
presentation a false cycle occurs as a
result of noise on the rrom-1ape line, or a
power surge, or some such unlikely

Fig. 2. Here is the Slide-Presentation Man&ger placed alongside the two projectors

and connected as it would be during a slide presentation. The two projectors are
stacked on top of one another in order to place the lenses of the two projectors as
close together as possible 10 achieve the maximum registration (superimposition) of the

frames of the projected images.

event. Deleting acycle allows the pre-
sentation to come back into syn-
chronization with the tape. Itis a good
idea to keep the remote control in
your hand during a slide presentation
in order o touch up the focus from
slide-to-slide if necessary, and to add
or bypass a cycle if required fo restore
synchronization of the slides with the
narrative.

Figure 2 shows the Slide-Presenta-
fion Manager placed alongside two
projectors and connected as it wouid
be during a slide presentation. The
two projectors are stacked one on top
of the other to place the lenses of the
two projectors as close together as
possible in order to achieve the max-
imum registration {superimposition) of
the frames of the projected images. If
the projectors were placed side-by-
side, the distance between the lenses
would be greater and lateral keyston-
ing of the frames would create an
obvious mis-registration. Racks for
stacking Kodak Carousel projectors
vertically are available at larger pho-
tography or audio-visual retailers. The
rack shown in Fig. 2 was easily fab-
ricated using 16-gauge sheet alumi-
num and pop rivets,

Circuit Description. The schematic

diagram of the Slide Presentation
Manager’s main logic circuitry is
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shown in Fig. 3. During preparation of
the slide presentation, audio signals
from the Slide-Presentation Manager
will have been recorded on one track
of a stereo tape recorder. During the
presentation itself, the output of that
frack is routed to J1 and applied o
level-control R3.

From the slider of R3 through C1, the
signal is applied fo the pin 3 inputs of
U1-U3 (three LM567 tone decoders).
Those IC's consist of a highly stable
oscillator, whose frequency is deter-
mined by the resistance between pin
5 and pin 6, and the capacitance
between pin 6 and ground, and a
phase-locked loop, which detects
when the input-signal frequency
equals the internal-oscillator frequen-
cy.

When that happens, an internai
fransistor with its open collector con-
nected to pin 8 turns on, forcing that
pin low. The osciliator in U1 is adjusted
for 360 Hz, U2 for 180 Hz, and U3 for 90
Hz. The outputs of U1, U2, and U3 {at pin
5 of each IC) are routed to U7. From
there, during preparation of the slide
presentation, the seiected signal is
routed J2 for recording on the control
frack.

The capacitors connected from
pins 1 and 2 of U1-U3 to ground (C3
and C4, C6 and C7, C9, and C10)
determine the bandwidth of the tone
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Fig. 3. The main logic circuit of the Slide Presentation Manager is comprised of 11

IC’s, four of which (U5-U8) are programmable logic devices. e61 Ainp ‘soonoeig fendod. 3
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decoders, which in this application is
about 7% or 8% above and below
the fundamental frequency, allowing
for some error in the tape speed. That
results in slightly off-center frequen-
cies. The 180-Hz output of U2 is also
routed to the first stage of a 4-stage
binary counter (U4) where the signalis
divided down to the frequencies that
will be used, after some processing, as
the clock pulses for U8.

The central part of the circuit con-
sists of four 20-pin programmable-
logic devices (PLD’) of three different
types. Those units (U5-U8) have been
programed as special-purpose IC's to
do specific jobs within the Slide-Pre-
sentation Manager. They greatly sim-
plify the construction of the unit. (A full
disclosure of the programming sheets
and other data pertaining to those
IC’s is available from the author if you
have the inclination and access to
the required eqguipment to program
the PLD's yourself; more on that later)
Suffice it to say, those four IC's take the
place of approximately 20 conven-
tional 54/74 series devices that would
be required to implement the same
functions.

Integrated circuit U5 (Command
Control, or COMCON) receives six sig-
nals; three from the tone decoders
(U1-U3) and three from the front-pan-
el pushbutton switches (51-S3). Press-
ing one of the three pushbuttons
switches initiates a slide cycle and
causes U5 to send a signal to U7,
which then outputs a measured pulse
that is routed to J2 for recording. Pull-
up resistors are required at pins 3-8 of
U5 because the tone decoder out-
puts are open-collector transistors,
and to provide the appropriate high-
to-low transition from S1-S3.

Integrated circuit U5 provides three
functions. When a signal is received
on one of its inputs, it locks out the
other inputs until the corresponding
required output has been generated,
preventing ambiguity and improving
noise immunity. It also provides the
logic 10 send only the slide cycle sig-
nal if the input is received from a tone
decoder (signifying that a slide pre-
sentation is in progress rather than
being prepared), or both aslide cycle
and a tone output if the input comes
from one of the pushbuttons switches
(which would only be used if a slide
presentation were being prepared).

Lastly, U5 one-shots all of the inputs

to the outputs. Thus, regardless of the
durgation of the inputs, the output will
be a one-shot puise of about 15 milli-
seconds. That one-shot action is pro-
vided by delaying the trigger signal at
pin 13 of U5. Pin 13 of U5 goes low
when any signal is input, provided pin
2 is high. Pin 13, after the delay in-
jected by C11 and R8, pulls pin 2 of U5
low, terminating all input signals and
sending pin 13 high again.

Next, consider the action of U7 (the
TAPESIG-PLD). That IC has the single
purpose of metering approximately
0.75 seconds of AC signal to J2 in re-
sponse to a high, medium, or low
pulse from U5 (pins 14-16). The high
output (U5 pin 16) sends the 360-Hz
signal (which corresponds to a fast
cycle command) to the Slide-Presen-
tation Manager; the medium output
(pin 15) routes a 180-Hz signal for the
medium cycle; and the low output
(pin 14) feeds a 90-Hz signal for the
slow cycle.

Unltke U5, which contains no flip-
flops, U7 contains four flip-lops in ad-
dition to four unregistered outputs. The
high, medium, and low inputs each
sets its own “hold” flip-flop and any of
the three will also set pin 14 of U7 (the
epeL flip-flop) and generate a self
clock (sclk) pulse at pin 19 of U7. We
are assured of that short pulse by the
one-shot action of U5, The internal
propagation delay assures that the
clock will arrive at each flip-flop after
the D input is in place. The eoeL output
of U7 (through a delay established by
R16, C12, and R15) is applied to pin 2 (
ctr) of U7, which clears all four flip-
flops, terminating the AC output at pin
18, sie, of U7. Thus, the appropriate AC
output (one of the three frequencies)
is delivered to J2, starting when the
one-shot pulse is received from U5,
and ending about 0.75 seconds later,
when the delayed e signal is re-
ceived at U7 pin 2. The 0.75-second
duration of the AC signal is right for
reliable recording on the control
track, and for reliable triggering of
U1-U3 during playback.

Refer back to U4 (the four-bit binary
counter), which receives a 180-Hz in-
put from the U2 oscillator. That 180-Hz
signal is divided down to 90, 45, 22.5,
and 11.25 Hz. The 90-Hz signal from the
counter is not used, but the other
three frequencies will ultimately be
gated through to become clock
pulses for U8. That's accomplished by
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means of U6 (which is programed as
the Clock Control, or CLOCKCON).
Like U7, U6 has four flip-flops and four
unregistered outputs. When one of
the em, or s signals (all are active low) is
received, it sets one of the D flip-flops
as a hold flip-fiop. (Like U7, Ub gener-
ates its own clock pulses—which is
output at scik, pin 19, and applied to
pin 1, cik—for the flip-flops when any
of the three inputs are received).

The output of those three hold flip-
flops are actually available on pins 15,
16, and 17, which are not shown in the
schematic. The reason is that the di-
rect outputs are not used, but are fed
back internally to gates that will con-
trol the cck (counter clock) output at
pin 18 of U6. Meanwhile, the rosc. Mosc,
and sosc signals are continuously
being received at pins 7, 8, and 9 of
Ué. When the r signal sets its hold flip-
flop, the rosc signal is gated out at pin
18, and to the pin 1 input of U8. Sim-
ilarly, the m signal gates out Mosc, and
the s signal gates out sosc.

The hold flip-flops are reset, and
thus the clock signal at ccik is termi-
nated, when either the full or empty
signal is received at pin 2 or pin 3 from
pin 19 or pin 12 of U8, respectively.
Integrated circuit U6 also outputs a
direction signal at pin 14 and is routed
to pin 3 of U8, where it determines if
the counter will count up from 0
through 63, or down from 63 through
0. The direction flip-flop is set or reset
by the rulL and empry signals that are
operated on and gated in Ué. The ruLL
and empry signals are also routed to
relay driver U11 to bring about relay
closures that cause the inactive proj-
ector (the one that has just gone fully
dark) to change to the next slide.

The duration of the full and empty
signals is actually determined by the
pin 3 output of U11, which, when it
arrives at pin 3 of U6, terminates the
FULL OF EMPTY Signal, whichever is active.
To be sure the ruLL or empry signal is of
sufficiently long duration to reliably
trigger a slide change (a mechanical
process), the signal at Ué pin 14 (the
direction signal) is delayed by a net-
work composed of C14, C15,R17, and
R18. The reason that this network is a
bit more complicated than the usual
RC delay circuit is that the direction
signal must be delayed on each tran-
sition, whether from high to low or
from low to high. The direction signalis
also routed to relay driver U141, which
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Fig. 4. The relay trees, a relatively simple circuit, is actually a form of digital-to-
analog converter (DAC) that is used to convert a six-bit binary input to resistance

values.

activates relays that transfer the proj-
ector’s remote-control functions
(focus, forward, and reverse) to the
active projector; i.e., the one that has
just gone to full brightness.

Finally, we come to U8 ("COUNT64"),
a six-bit binary counter capable of 64
steps (0 through 63). Like all binary
counters, it must have a flip-flop for
each bit, Q0 through Q5, pins 13
through 18. In addition, it has two unre-
gistered outputs at pins 12 and 19. As
with the other PLD’s having flip-flops,

pin 11 is grounded to enable the out-
puts. The IC has only two inputs; clock
at pin 1 (which is received from U6 as
described above) and direction at
pin 3 (again as described above). The
other inputs are grounded to provide
stability and low power usage.

When clock pulses are delivered to
pin 1 of U8, it begins to count at the
rate of the clock pulse supplied, and
in the direction dictated by the direc-
tion input. A low direction signat is rec-
ognized as a command to count up,
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and a high signal is recognized as a
command to count down. When the
count is at binary 63—i.e., pins 13-18
{Q0 through Q5) are all high, and the
direction signal is low-—the full signal is
generated and sentback to U6, termi-
nating the clock input and stopping
the counter.

Similarly, when the clock pulses ar-
rive and the direction signalis high, U8
counts down until pins 13-18 (QO0
through Q5) are alf low. At that point,
an empty signal is sent to U6, causing
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the clock pulses to cease and U8 ta
stop. Thus, U8 merely counts from (
through 63 (in binary) then stops, then
counts from 63 through 0 and stops.

Integrated circuit U8 receives clock
pulses at either 45 Hz, 22.5 Hz, or 11.2&
Hz. To make 64 counts at a rate of 4&
Hz, the counter will take 64/45 = 1.4Z
seconds; 64/22.5 = 2.84 seconds:
and 64/11.25 = 5.69 seconds. Those
are the times of the fast, medium, anc
slow slide dissolves provided by the
Slide-Presentation Manager. The QC
through Q5 outputs (U8 pins 13-18)
are routed to relay drivers U9 and U10.
which, in turn, activate a set of relay
trees.

Relay Trees. Figure 4 is a schematic
diagram of the relay trees. That rela-
fively simple circuit is actually a form
of digital-to-analog converter (DAC).
which converts the six-bit binary input
to resistance values. Reiays, rather
than some other type of DAC are usec
to provide the necessary isolation be-
tween the logic circuitry and a pair of
Triac-based 117-voit AC control cir-
cuits. The Triac circuits, to be discussed
shortly, are lamp dimmers that are not
unlike the wall-mounted dimmers in
your home. However, in this case, the
lamp dimmers are used to control the
projector lamps.

The relay trees take the place of the
variable resistor found in conventionai
lamp dimmers. The particular Triac cir-
cuits in the Slide-Presentation Man-
ager require a resistance that varies
from 0 to approximately 250k in order
to go from full-off to full-on. The six
relays in each of the two trees corre-
spond to Q0 through @5 and the in-
verse of QO through Q5. When
activated, each of the SPST relays
merely shorts across a segment of re-
sistance, the six resistors of the tree all
being in series. For a relay tree of that
type. having a total number of count-
ing steps (S}, @ maximum required re-
sistance of R, the value of the
resistor at Qn is:

Res@n = 2R, )/S

For convenience, we'll allow R, t@
be 256k, which is well within the toler-
ance of the circuit. Then:

Ry = 256000
S = 64
RS = 256000/64 = 4000

FROM [ o .
RELAY 4 200PIV
TREES | —l
$ D4
15K 2 14003
s
D13 |
mmsI =T-:C18
1
o—0r ™ o—e—THUET™ . I
ol 1olb1H
TO PROJECTOR 22 i
LAMP
CONNECTORS R32 ¢
82Q ¥ C17
05
LT L3

Fig. 5. The Triac lamp dimmer circuits are controlled by the relay trees and they, in

turn, control the projector lamps.

The individual resistors are then 1 x
4000 ohms, 2 x 4000 ohms, 4 x 4000
ohms, and so on. The resuit is a varia-
ble resistor that changes in 4000-ohm
increments, or 1.56% of the total, with
each binary count, which provides a
smooth transition of the Triac circuits
and the resulting change in the
brightness of the projector lamps.
Since the resistor values must be close
in order for the slide fades to be
smooth, and because the mulitiples of
4000-ohm resistors do not correspond
with standard resistor values, potenti-
ometers are used and adjusted to the
required values (as indicated in Fig. 4)
using an accurate ohmmeter.

Triac Lamp Dimmers. Figure 5
shows the schematic diagram for the
Triac lamp-dimmer circuit; two such
circuit are required (one for each
projector). The dimmer circuits are
controlled by the relay trees, which, in
turn, control the projector lamps. The
dimmer circuit (which was taken from
General Electric Triac-application lit-
erature) differs from the common run
of lamp dimmers in that it has extra
components to prevent hysteresis
effects.

Hysteresis in this application would
be disastrous from an aesthetic point
of view, since the rate of change in
brightness in the up direction would
not be the same as in the down direc-
fion. In addition, in the up direction,
there is a characteristic delay of turn-
on until about one-third of the resis-
tance is in the circuit, resulting in a
sudden turn-on at partial brightness.
The circuit also contains circuitry to
prevent RF interference that, in my
opinion, no thyristor circuit should be
allowed to be without.
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Transfer Relays. The operation of
the Kodak Carousel projectors is elec-
tromechanically controlied by switch-
es mounted on the body of the
projector or on the remote control.
The basic power for that control
comes from a 25-volit AC transformer
secondary that is actually a winding
on the core of the fan motors.

For practical purposes, the fan
motor can be considered a trans-
former as well as a motor. One side of
the 25-volt AC winding is connected
fo the metal body of the projector;
thus, the windings on the two proj-
ectors must be isolated from each
other or, depending on the orienta-
fion of the two AC power input plugs,
the two windings could be out of
phase and effectively in series, plac-
ing a potential 50 volts AC between
the body of one projector and the
body of the other. That's enough voit-
age to render a very unpleasant
shock or, if the two projector bodies
should come in direct contact,
enough to cause damage to the proj-
ectors.

Figure 6 shows the schematic di-
agram of a section of the Siide Pre-
sentation Manager that | call the
transfer relays. Those relays provide
the required transformer-winding iso-
lation, transfer the remote control
functions to the active (full bright) proj-
ector, and send a slide-change com-
mand to the projector that has just
gone full dark.

Relay K14—which is activated by
the or signa! from Ué through relay
driver U1M1—transfers the focus func-
fion from one projector to the other.
The focus has two directions, of
course, so that the lens can be racked
in either direction to achieve focus.
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Fig. 6. The transfer relays provide the required transformer-winding isolation, transfer
the remote control functions to the active (full bright) projector, and send a slide-
change command to the projector that has just gone full dark.
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Fig. 7. The power supply for the Slide-Presentation Manager is conventional in every
respect. It consists of a fullwave rectifier, RC filter circuit, and a 3-terminal LM323

wltage regulator.

That's accomplished with a single line
by means of diodes in the remote
control, which apply either a positive
or negative DC voltage to the rocus
line. The focus motor in the projector is
a smail permanent-magnet unit that
runs forward or reverse depending on

the polarity of the voltage applied
across it.

Relay K15 selects the common re-
turn of the transformer winding of the
active projector. It is driven by the in-
verse pr signal from U141, a scheme
which has no significance except to
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provide the most efficient use of the
relay driver. Relays K13 and K16 pro-
vide the contact closure that causes a
slide to be pushed up from the proj-
ection gate, the carousel fo be ad-
vanced one notch, and the new slide
fo be dropped into the projection
gate. Those relays are driven by the

FULL and emeTy signais from U8 through
relay driver U11. As stated before, the
slide change happens to the proj-
ector that has just gone dark, keeping
the audience completely unaware of
the slide change.

Relays K17 and K18 provide the cy-
cle-add or cycle-skip functions by ei-
ther triggering a fast cycle or shorting
out the rrom 1aPE input during a signal
arrival, as discussed previously. The cir-
cuitry that activates those relays is a
lite odd because the pushbuttons
activating the add cycle or skip cycle
are actually in the remote control, la-
beled ror and rev, respectively. ]

One side of those switches is con-
nected to the common of the proj-
ector’s 25-volt AC windings and so the
relays must be driven by that source.
We get into the other side of the wind-
ing through the rocus line, which
means that current to activate K17 or
K18 actually passes through the wind-
ing of the focus motor. However, the
relays require only 30 mA and are fed
through R36, which is not sufficient to
cause the focus motor to turn. The 25
volts AC, being dropped by R36, is
half-wave rectified by D20 and ap-
plied to one side of both relays, each
of which has its own 50-pF filter ca-
pacitor.

Pressing either the ror or rev button
on the remote completes the circuit
to the common of the active proj-
ector and closes the appropriate re-
lay to provide either an added cycle
or a skipped cycle. Sharp-eyed read-
ers will notice that if the focus control is
activated in either direction, neither
K17 nor K18 can be activated—an un-
likely event since it would require two
thumbs to operate the remote control
in that manner.

Power Supply. Figure 7 shows the
schematic diagram of the power sup-
ply for the Slide-Presentation Man-
ager. The power supply, conventional
in every respect, consists of a fullwave
recfifier, RC filter circuit, and a 3-termi-
nal LM323 voltage regulator. Nine
volts DC for some of the transfer relays
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PARTS LIST FOR THE SLIDE PRESENTATION MANAGER

SEMICONDUCTORS

Ul-U3—LM567 tone decoder,
integrated circuit

U4—-SN5493 4-bit binary counter,
integrated circuit

US—PALI6L8 programmable-logic
device, integrated circuit, sce text

U6, U7—PALI16R4 programmable-
logic device, integrated circuit, sce
text

U8-—PALI6R6 programmable-logic
device, integrated circuit, see text

U9-U11—SN75492 MOS-to-LED
hex digit-driver, integrated circuit,
see text

U12—LM323 5-volt, 3-amp,
positive-voltage regulator,
integrated circuit

TRI1—200-P1V, 3A Triac

DI-D12, D16-D20—I1N4001 I-amp.
50-PtV, silicon-rectifier diode

D13, DI4-—IN4003 i-amp, 200-P1V,
silicon-rectitier diode

D15—8T-1 diac

D21, D22—IN5402, 3-amp, 200-P1V,
silicon-rectifier diode

LEDI1, LED2—Light-emitting diode

RESISTORS

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

R, R4—15,000-0hm

R2, RS, R7, R25, R31—5000-0hm
potentiometer

R3—50,000-ohm linear
potentiometer

R6, R, RI16, R17-—-33,000-0hm

R9-R11—1000-0hm

R12-R14—2700-ohm

is furnished unregulated by the volt-
age divider consisting of R38 and R39
and filtered by C23. The power switch
is shown as switching both sides of the
117 volt AC input.

The significance of that is to discon:
nect both sides of the convenience
outlets for the projectors as a safety
measure. When the projectors are
connected to the AC line, AC ap-
pears at the two-pin projector-lamp
connectors. Those connectors, atf
least the ones on my projectors, are
notthe latest thing in fool-proof safety.

It would be possible, when making
connections to these pin-type jacks,
to touch a live conductor. It is imper-
ative that connections to and discon
nections from the lamp connectors
be made with all power removed. The
best way o assure that is to connect
the projectors to the convenience

R15—47,000-ohm

R18, R19—150.000-0hm

R20, R26—200,000-ohm
potentiometer

R21, R27—100,000-ohm
potentiometer

R22, R28—50,000-ohm
potentiometer

R23, R29-—20,000-chm
potentiometer

R24, R30—10,000-ohm
potentiometer

R32—82-ohm. Y2-watt

R33—15,000-0hm, Y2-watt

R34, R35—470-ohm

R36—1000-ohm, Y2-watt

R37—1{-ohm, 2-watt

R38-—19-ohm, [-watt

R39—150-ohm, l-watt

CAPACITORS

Cl, C3, C10, C15—4.7-pF, 10-
WVDC, tantalum

C2—I1-pE 10-WVDC, tantalum

C4, C5—-2.2-uE 10-WVDC,
tantalum

C6, C9, Ci3. C14—I0-pF, 10-
WVDC, tantalum

C7, C&—3.3-nF, 10-WwVDC,
tantalum

Cl11—0.47-uF 10-WVDC, tantalum

C12—22-uF, 10-WVDC., tantalum

C16—0.22-uF, ceramic-disc

Ci7—0.05-p.F, ceramic-disc

C18—0.1-pF, ceramic-disc

C19, C20—50-pF, 10-wVDC,
clectrolytic

outlets on the Slide-Presentation Man-
ager, then when connecting or dis-
connecting the lamp connectors, first
make sure the AC power switch is off.

PLD’s. For readers who are inter-
estedinlearning more about the PLD’s
or perhaps wish to program their own,
a brief tutorial on PLD’s and how they
are programed, copies of the actual
sofftware coding used to create the
PLD's in the four different configura-
tions, and copies of the standard
JEDEC fuse maps that are used to
burn-in the PLD’, is a available from
J. A Nunley, 1515-108 No. Milpitas Bivd.,
Milpitas, CA 95035 for $8.00 check or
money order (includes postage and
handling).

Be forewarned, however, that pro-
gramming the PLD’s requires access
to an IBM personal computer (or
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C21—1000-pF, 16-WVDC,

electrolytic

C22—2000-pF, 16-WVDC,
clectrolytic

C23—100-uF, 16-WVDC,
electrolytic

ADDITIONAL PARTS AND
MATERIALS

KI-K12—SPST 5-volt, 30-mA reed
relay

K14-KI15—SPDT 9-volt, 20-mA
relay

K13, K16-K18—SPST 5-volt, 30-mA
relay

L1—100-uH. 4-amp, coil

T1—I18-volt center-tapped step-down
transformer

J1, 12—Sterco phono jack

PL1, PL2—5-conductor plug (see
text)

PL3—117-volt molded AC power
plug with line cord

SOJl—S5-conductor socket (see text)

SO2—117-volt AC power socket

S1—DPST toggle switch

Perfboard materials, enclosure, wire,
solder, hardware, etc.

Note: A set of four PLD’s (US-U8)
pre-programmed as COMCON,
CLOCKCON, TAPESIG, and
COUNTO64 are available from the
author for $25.00, postage paid.
Send check or money order to: J.
A. Nunley, 1515-108 No. Milpitas
Blvd., Milpitas, CA 95035. All
checks will be held for 10 days to
clear. California residents, please
add appropriate sales tax.

compatible) and a compatible PLD
programmer in which the blank chips
are installed for the actual burn-in.

Construction. The main logic and
relay sections of the Slide Presentation
Manager were assembled on a 6- by
8-inch perforated board. The IC sock-
ets were secured to the board, each
by a single 2-56 screw and nut. The
other components are held in place
by their leads, which pass through the
perforations and are bent so as to
hold them in place. After the circuits
were wired and tested, to be reason-
ably sure none of the components
would have to be replaced, they were
further secured to the board with a
small dab of hot-melt glue.
Connections to the power supply,
the Triac circuits, and the many leads

(Continued on page 89)
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ow that the Hal-

licrafters Sky Buddy
restoration project is
wrapped up, we can tumn
our attention once more to
the mailbag. Quite a few
interesting letters have
been waiting in the wings
for the past few months. So,
without further ado, let’s
wade right in!

By Marc Ellis

Mailbag Time
Once More!

DEDICATED SKY
BUDDY OWNER

We'll start off with a note |
received from Gerald
Hassell (Shirley, NY). Gerald
was an original Sky Buddy
owner, having purchased
his new back in the 19307s.
He used the radio for sev-

MOBILE
RCVRS
$5.95

L J
XMTRS
$9.95

F

RCYRS  Great for siand-by on 40-80 meters;
or CW; smple bandspread; complete

ailb 6 tubes
BC454-B 3 &6 MC $95
BC.455-B 691 MC cach
XMTRS Furnished with 4 tbes, including 1629
magic eye, 1626, and 2.1625's; also calibrating
crystal.
B‘Caé‘%-A 34 MC 2.95
Shipping W1, = revr or xmtr — 15 lbs, ea.

Detail from 1947 ad for surplus ARC-5 receivers and transmitters

of the tvpe sought by Richard Arland. I'll bet there'd still be
quite a good market at these prices!

eral years, and says its fine
reception kept him listening
into the wee hours on many
an evening. But eventually,

it fell into disuse and was
stored for a long time in a
damp location.

When Gerry began to
use the Sky Buddy again, he
found that its performance
was lackluster and that the
RF and oscillator circuits
wouldn't respond to his at-
tempts at realignment.
(Sounds very much like the
problems | was having dur-
ing my own Sky Buddy
restoration project) He fig-
ured that the alignment
problems were being
caused by moisture that
had become absorbed
into the wax-coated RF and
oscillator coils.

Gerry's next move was
something you'd really
have to love a radio to do.
Carefully desoldering the
multiple connections to
both coils, he removed the
units and immersed them
for about an hour in a bath
of hot (but not boiling)
beeswax. While he was at it,
he also replaced all of the
original wax-coated paper
capacitors.

The beeswax treatment
seems to have been quite
effective in driving out the
moisture because, after re-
assembling the set, Gerry
was able to realign it prop-
erly. When he was through,
he reports, the Sky Buddy
was performing like new.

CAPACITOR
CONTROVERSY
Speaking of those wax-
coated paper capacitors, a
while back | printed a (mild)
rebuttal to some comments
about them received from
reader Greg Lindsey (1823
East Beaver St., Jacksonville,
FL 32202). Greg had indi-
cated (and his philosophy is
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ANTIQUE RADIO

shared by many restorers)
that he wouldn't want to
begin froubleshooting an
old radio until he'd re-
placed all such capacitors
with new ones.

Greg also said that he
preferred not to bother with
the restorer’s technigue of
“re-forming” electrolytic ca-
pacitors in long-unused sets
(by building up the line volt-
age slowly when first
starting up). While con-
ceding that the method
yields short-term results, he
felt that such capacitors
couldn’t be frusted in the
long term. Replacing the
old units immediately would
be safer, preventing them
from burning out unexpec-
tedly and taking hard-to-
replace components with
them.

While not really disputing
Greg’s point about the un-
reliability of the old
capacitors, | went on rec-
ord as saying that my
approach is more con-
servative. | like to retain as
many old components as
possible for the sake of au-
thenticity. | also enjoy
troubleshooting individual
problems in a logical man-
ner, a challenge that would |
be sidestepped through
wholesale replacement of
old parts with new.

Recently | got another,
more detailed, letter from
Greg, who wanted to re-
spond to my remarks. Greg
says that his original reason
for writing was not so much
to advocate a particular
approach, but rather to call
attention to these capaci-
tor issues for the benefit of
newcomers to the hobby.

His own point of view, he
admits, tends to be that of
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the repairman. Greg has a
part-time business restoring
vintage tube-type equip-
ment, including radios, hi-
fi's, TV's, and test gear. (In
fact, you might like to con-
tact him at the address
given above if you could
use some professional help
in this areq). If someone
pays him good money to
restore a set, and then ex-
pects to use that radio or TV
on a regular basis, Greg is
not going to be con-
servative about replacing
questionable capacitors.

But besides being a pro-
fessional restorer, Greg also
has a personal radio col-
lection, and he certainly
understands the “purist’s”
point of view. If you want to
keep a set as original as
possible, are not going to
play it that often, and have
the know-how and time to
pin-point troubles as they
come up, that’s fine.

Since video circuitry is
much less forgiving than ra-
dio circuitry, Greg definitely
favors “en masse” replace-
ment of paper and
electrolytic capacitors dur-
ing restoration of vintage
TV5s. Otherwise, you may
well be faced with difficult-
to-correct cases of rolling,
“tearing,” jitters, and the
other unpleasant maladies
to which the TV picture is
prone. Thanks a lot for the
thoughtful follow-up letter,
Greg!

I'd also like to acknowl-
edge the note | received
from Harry Alenik
(Hawthorne, CA) who, re-
sponding to Greg’s original
letter, indicated that he was
in agreement. Harry writes
that he usually replaces all
of the capacitors before
powering up a newly-ac-
quired set for the first time.

WORLD WAR 1l ECHOES
During the just-com-
pleted Sky Buddy
restoration project, and also
during the Echophone EC1

Reader D.W. Naylor used
auto body repair materials to
fill holes and cracks in the
cabinet of this neatly restored
Crosley clock radio.

restoration completed
some years ago, | found
instances where a short-
wave band had been
disabled by clipping band-
switch wires. | had heard
that, during World War |l, the
government had issued a
directive to radio-service
shops requiring them to dis-
able certain shortwave
bands on sets brought in for
repair. During both restora-
tion projects, | asked
readers who had more in-
formation about this
directive to write in.
Nobody contacted me
during the Echophone proj-
ect, but | recently received
some information from M.E.
Ritcha (Pomona, CA), who
had worked in a radio re-
pair shop affer serving in
the Nawy during the war. He
knew of one government
directive requiring disable-
ment of shortwave bands
on civilian radios, but it ap-
plied only o sets belonging
those people of Japanese
extraction who were inter-
ned in West Coast camps
during the conflict. Ritcha
recalls that he and the re-

pair-shop owner restored
many of the sets to normal
operation after the war at
no charge.

| also heard from Bob
Baketz (EIgin, IL), who re-
ports that he found the
1.7-5.5-MHz band disabled
on a Howard Model 368
radio that he restored a few
years ago. And since the
two sets that | found dis-
abled in this manner were
also collected at Midwest
locations, | have to assume
that there were other gov-
ernment directives besides
the one affecting sets at
the West Coast camps. Any-
one else with info to share?

While we're on a World
War Il kick, Richard Arland
(PO. Box 1691, Wilkes-Barre,
PA 18703) writes that his
current project is to put
together a 19505-era ham
station using the World War
Il surplus ARC-5 aircraft
gear that was so inexpen-
sive and commonly
available during the first
decade or 50 affer the
wars end. Write to Richard if
you have any ARC-5 trans-
mitters or receivers you'd
like to sell. He's also looking
for a copy of the paper-
back book Surplus
Conversion Handbook pub-
lished by CQ Magazine
during the 1960’ and
19705,

TIPS AND TECHNIQUES
When D.W Naylor (Os-
awatomie, KS) went to work
on an old Crosley plastic-
case clock radio, he looked
through back issues of this
column to find some ad-
vice on repairing the
cracked and broken cab-
inet. Failing to find any help

ot oo-+—pt p—m
F1 D1 D2 03
FROM PS 5A | 1N4OOT 1N4001 1NAOD1
1.6V B
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Fig. 1. C.R. Zinck's simple “crowbar’ circuit will blow its fuse
should the supply voltage become too high, thus protecting
delicate 1.1-volt tubes (see text).
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from that normally reliable
source, he worked out his
own method—which he'd
like to share with our read-
ers.

The basic materials used
were a Fiberglas auto-body
repair kit (NAPA #765-1281)
and some polyester auto-
body filler (NAPA #6372).
The Fiberglas was used to
back up a large (Vax 2-
inch) hole; the filler was
used to fill the hole and the
cracks. The repaired sur-
faces were smoothed by
milling with a router bit
mounted in a drill press,
then sanding with medium
and fine sandpaper. Finally
he applied three coats of
white Krylon to the entire
cabinet.

Thanks for the photo of
the fine-looking result, Mr.
Naylor. Future readers who
may want to browse this
column for hints on plastic-
cabinet repair will also
thank yout

Another good tip was re-
ceived from reader C.R.
Zinck (Halifax, N.S. Canadaq).
And this one really speaks
to me, personally.

After losing an expensive
set of antique 1.1-volt tubes
o a voltage surge caused
by a shorted recfifier in his
DC power supply, Mr. Zinck
built up the little protective
circuit of Fig. 1. t's com-
monly known as a
“crowbar,” and is intended
o be connected between
the power supply and the
filament circuit.

Operation is simplicity it-
self. The diode string is
connected “backward”
across the power supply
and so normally doesn‘t
conduct. However, if the
supply voltage should acci-
dentdlly rise due to
operator error or a failed
part, the diodes in the string
would become “swamped”
and begin conducting be-
fore the voltage reached a
dangerous level. That would

(Confinued on page 91)

so1u0A09|3 Jejndod ‘€661 AInr

~
-t


www.americanradiohistory.com

Popular Electronics, July 1993

By Jeff Holtzman

Language And
The Computer
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COMPUTER BITS

We Americans are
really bad about
learning foreign languages.
And in a world of rapidly
increasing global econom-
ic interdependence, that is
not good. The reasons why
are clear. Historically, the
U.S. was populated by im-
migrants whose main desire
was to assimilate into the
mainstream of society. Even
today, some second- and
third-generation Americans
often feel embarrassed
when their parents or
grandparents speak in their
native language

On the other hand, all

age Test

4-1

Transparent Language helps you to acquire a language by having
vou read real stories by real authors in the original language,
complete with extensive vocabulary and grammar help. This
program is an excellent supplement to a traditional classroom

approach.

major cities, and many
minor ones, have isolated
enclaves of people who
speak Spanish, Korean, Chi-
nese, Japanese, Italian,
Serbian, and other lan-
guages better than—and
often to the exclusion of—
English. Nonetheless, main-
stream society still frowns on
the use of other tongues in
business, educational, and
social settings.

The lack of language

| skills hinders our ability to

communicate with our
peers in other countries,
and that is unfortunate on

several counts. First, it puts
us at a severe economic
disadvantage. For example,
the automobile and com-
puter industries (fo name
just a few) heavily depend
on foreign suppliers for
components and sub-
assemblies. Going the other
way, the U.S. desperately
needs to improve its bal-
ance of tfrade by increasing
exports. But how can we
convince another country
o allow our goods to be
sold there if we can't even
speak the language?

Second, the world’s scien-
fific research is neither
conducted nor published
exclusively in English. How
can we be aware of, avoid
duplicating, and simply
take advantage of this re-
search if we cannot read
other languages? Third, our
comprehension of past sci-
entific achievement is
limited by the translations
that we read. Would we not
be able to learn more and
more accurately if we were
able to read Andra-Marie
Ampere, Jean B. J. Fourier,
Carl Friedrich Gauss,
Heinrich Hertz, and Ales-
sandro Volta (fto name just a
few of interest to Popular
Electronics readers) in the
original French, German,
and ltalian languages?

Fourth, there is a tremen-
dous mass of cultural
artifacts comprising art, lit-
erature, music, and film that
could bring great joy and
pleasure if we could only
experience them in their
native forms.

Assuming that you buy
the idea that learning a
foreign language can be
culturally and economically
advantageous, what next?
This is, after all, a column

WW\W. atmeisarnadiohistery.com

about computer tech-
nology. What, if anything,
can the computer do to
aid the process of learning
foreign languages?

LANGUAGE LEARNING
TOOLS

Quite a lot, as it turns out,
with more on the way. Re-
cently I've had the pleasure
of using two computer-
based, language-learning
tools: French Assistant by Mi-
crotac Software, and
Transparent Language, by
the company of the same
name. In addition to
French, Microtac has de-
veloped “assistants” for
Spanish, italian, and Ger-
man. Transparent
Language has modules for
Spanish, German, French,
ltalian, and Latin; in addi-
tion, Russian should be
available by the time you
read this. Transparent Lan-
guage is available for PC's
and Macss; the Assistant se-
ries is available for PC's only.
This time and next, 'l exam-
ine the strengths and
weaknesses of these pro-
grams, and indicate future
directions for these types of
learning aids.

To begin, understand that
Transparent Language and
the Microtac Assistants
cover different ground.
Transparent Language aims
o teach by having you
read annotated foreign-
language text. There are no
grammar lessons, no de-
clensions or conjugations to
memorize, just real stories
by real authors, along with
a sophisticated but ex-
tremely easy-to-use help
system that franslates the
meanings of words,
phrases, and clauses; and

(Continued on page 84)
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By Charles D. Rakes

An
Introduction
to Hall-Effect
Switches

Ve

t

CIRCUIT CIRCUS

uring this month’s visit,

we're going to intro-
duce you to a device that’s
based on a century old
discovery—made in 1879
by E.H. Hall—which with to-
day’s modem integrated-
circuit fechnology has been
transformed into a rather
versatile semiconductor. EH.
Hall’s findings indicated that
a small voltage was de-
veloped across a current
carrying conductor when
placed in a strong magnet-
ic field. The current resulted
from negative charges
within the conductor being
deflected by the magnetic
field, thereby producing a
small potential difference

!
REG. .
VOLTGE 5
| SCHMITT
GENERATOR | TRIGGER |3
5 & OUTPUT
SIGNAL
AMP
=
2|
GROUND

Fig. 1. The UGN-3113U is a magnetically operated, solid-state
Hall-effect switch comprised of a Hall-voltage generator, a signal
amplifier, a Schmitt trigger, and a transistor-output circuit, as
shown by this block pinout diagram.

across the conductor. That
phenomena came to be
known as the Hall voltage.
Sprague Electric pro-
duces a line of Hall-effect
switches that are user
friendly, low cost, and can
be an ideal replacement
for the “stuttering” mechan-
ical reed relay. The Sprague
Hall-effect switches—which
are available from D.C.
Electronics (PO. 3203, Scot-

fsdale, AZ 85271-3203; Tel.
800-467-7736 or
800-423-007) for $.98.—are
comprised of a Hall-voltage
generator, a signal ampli-
fier, a Schmitt frigger, and a
transistor-output circuit all
contained within a three-
terminal, intfegrated-circuit
chip.

Figure 1 is a block pinout
diagram of Sprague Elec-
fric’'s UGN-3113U Hall-effect
switch, which is used in all
of the circuits presented this
month. The UGN-3113U is a
magnetically operated, sol-
id-state Hall-effect switch
whose output transistor is
normally off until @ magnet-
ic field exceeds the device'’s
specified operating point.
Once that point is reached,
the output transistor—which
will sink 15 mA of current—
switches on. The output
fransistor remains on until
the activating field drops
below the specified release
point, which is lower than
the operating point.

Figure 2 illustrates the
Hall-effect switch’s sensitive
area (on the face side),
which is activated by bring-

FACE

/ SIDE

UGN3113U

]
: |~ sensor

AREA

Vec GNDOUT SOUTH POLE
AT THIS SIDE
ACTIVATES DEVICE.

Fig. 2. In operation, the
UGN-3113U Hall-effect
switch is activated by
bringing the south pole of a
permanent magnet within a
specified distance of the
device's sensitive area
(located on the fuce side).
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ing the south pole of a
permanent magnet within
a specified distance of the
device.

A SIMPLE SWITCH
When connected, as
shown in Fig. 3, with no
magnetic field present, the
output transistor is off (open
circuited), so no ground
path through the output
transistor is provided, thus,
LED1 remains dark. If, how-
ever, the south pole of a
permanent magnet is
brought in proximity to the
sensor area (within about
0.18 inches of its face), as
shown Fig. 4, the Hall-effect

+9v <—J

Fig. 3. When Ul is
connected as shown and no
magnetic field present, the
output transistor is off (open
circuited), so no ground path
through the output transistor
is provided, thus, LED]
remains dark.

IC’s output transistor turns
on, completing the ground
path for LED1, causing it to
light.

The IC's built-in hysteresis
causes the output transistor
o remain on until the mag-
net is moved about 0.25
inches away before turning
off. That feature keeps the
IC from being triggered by
magnetic fields from other
electrical devices. But any
magnetic field strong
enough and in close-
enough proximity to the IC
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D=.18" TO OPERATE
D=.25" TO RELEASE

FACE

Fig. 4. If the south pole of a permanent magnet is brought in
proximity 1o the sensor area (within about .18 inches of its face),
as shown here, the Hall-effect switch’s output transistor turns on,
completing the ground path for LEDI, causing it to light.

PARTS LIST FOR THE
SIMPLE SWITCH

Ul—UGN3I113U Hall-effect digital switch, integrated circuit
LEDI—Light-emitting diode (any color)

R1-—470-ohm Y:-watt, 5% resistor

Perfboard materials, enclosure, 9-12-volt power source, wire,

solder, hardware, etc.

ALNICO ‘U*
MAGNET
FAGE REAR
LEADS UBN3113U

Fig. 5. By placing a strong
horseshoe magnet over the
IC, with the south pole at the
face and the north pole at the
rear, a very strong
concentrated field flows
through the IC, causing it to
swilch on at a much greater
distance.

will cause it to activate. The
actual flux density needed
to operate the IC at a
distance of about 0.18
inches is about 450 to 500

gauss. Stronger magnetic
fields wilt activate the switch
at greater distances and, of
course, less powerful mag-
netic fields will lessen the
frigger distance.

By placing a strong
horseshoe magnet over the
IC, as shown in Fig. 5, with
the south pole at the face
and the north pole at the
reqr, @ very strong concen-
frated field flows through
the IC, causing it to switch
on at a much greater dis-
fance.

LATCHING CIRCUIT

A simple latching circuit is
shown in Fig. 6. In that il-
lustration, @ magnet is
placed with the north pole
facing the rear of the IC in
a fixed position just far
enough from the IC so as
not to activate it, but close
enough 1o hold it on when
activated from the face
side. When the south pole
of another magnet is

moved toward the face of
the IC, the output transistor
switches on and remains on
even after the second
(movable) magnet is
moved out of position. The
circuit may be reset by op-
erating S$1 or by reversing
the pole of the movable
magnet.

The Hall-effect IC is pri-
marily designed to operate
as a bounce-less, magnetic
on/off switch. That circuit
feature overcomes the
chatter problems that often
occur when using a mag-
netically operated reed
switch. Applications for the
Hall-effect switch include its

| use in a timing sensor for a

gas-engine ignition system;
as a mechanical-motion or
position-limit switch; as a
keyboard switch, current

v1 FIXED
UGN3113U MAGNET
(BIAS)
FACE REAR \
N (v 8
! |
| 1
-
D21
A
ul
UeNITIsy
+9-12v
S1

R1
4700 3
12w 1

Fig. 6. In this simple
latching circuit, a magnet is
placed in a fixed position
with the north pole facing the
rear of the IC. When another
magnet (with the south pole
face the front of the IC) is
moved toward IC, the output
transistor switches on and
remains on even after the
second magnet is moved out
of position.
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sensor; as a position sensor;
in security systems, etc.

HALL-EFFECT
OSCILLATOR

The circuit in Fig. 7 places
the Hall-effect IC in an ap-
plication far from its
intended use. Normally for
the IC fo detect a magnet-
ic field, the spacing
between the magnet and
the IC must be close. The
same magnet when used
with our magnetic-re-
generation circuit can be
detected up to 1 foot
away—an increase in dis-
tance of over 100 times—
and the magnets pole po-
sition will be indicated.

In the circuit of Fig. 7A, a
20- to 30-ohm relay coil (L1)
is placed with one end
(pole) flush against the rear
of the IC (s illustrated in
Fig. 7B). The gate of Q1 (an
IRF511 hexFET) is connected
to the output of the Hall-
effect IC. A piezo speaker
(SPKR1) is also connected to
the IC’s output. Coil L1 is
connected between the
hexFET’s drain and positive-
supply source.

At the instant that power
is applied to the circuit, the
IC detects no magnetic
field, so its the output at pin
3 is high. That high is ap-
plied to the gate of Q1,
turning it on, which, in turn,
provides a path to ground
for the relay coil (L1). The
current through L1 pro-
duces a strong magnetic
(north-pole) field at the rear
of U1, turning it on, which
pulls U1's output to ground.
That removes the high input
signal from the gate of @1,
causing it to turn off, which
prevents current flow
through L1.

With no current flow
through L1, the magnetic
field associated with L1 col-
lapses. That, in turn, causes
U1's output at pin 3 to go
high, and the cycle starts
over again, producing an
oscillating effect. The piezo
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PARTS LIST FOR THE
LATCHING CIRCUIT

Ul—UGN3113U Hall-effect digital switch, integrated circuit
LEDI—Light-emitting diode (any color)

R1--470-ohm Y2-watt, 5% resistor

S1—Normally closed pushbution switch

Perfboard materials, enclosure, 9-12-volt power source. wire.

solder, hardware, etc.

+9-12V -—
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Fig. 7. While not intended for this application, Hall-¢ffect
switch can be used a the basis for a rather unusual oscillator,

as shown here.

speaker, SPKR1, clicks for
each cycle of oscillation. If
no oscillation occurs, re-
verse the leads going to L1
Backing L1 away from the
IC should cause the clicks
coming from the piezo
speaker to be heard less
frequently. back L1 off until
the clicks occur at a rate of
about 1 per second (1 Hz).
Then move the magnet fo-
ward the face of the IC and
note the change in the
oscillators frequency. A
magnet with its south pole
facing the front of the IC
will increase the output fre-
quency as it approaches
the IC; the north pole fac-
ing the front should
decrease the frequency.
The circuit’s actual oper-
ating voltage depends on
the magnetic field gener-
ated by L1. A low resistance
coil should produce a suffi-
cient field with a lower
voltage, power supply,
while a higher resistance
coil will need a higher sup-
ply voltage to trigger the

SEMICONDUCTORS

Q!—IRF511 hexFET

solder, hardware, etc.

PARTS LIST FOR THE
HALL-EFFECT OSCILLATOR

UI—UGN3113U Hall-effect digital switch, integrated circuit

D1—IN4002 l-amp, 100-P1V, rectifier diode

ADDITIONAL PARTS AND MATERIALS

R1-—2200-ohm, Ys-watt, 5% resistor

L.1—20-to-30-ohm relay coil (see text)

SPKR |—Piezo speaker, (Radio Shack #40-1383)

Perfboard materials, enclosure, 9-12-volt power source, wire,

L1
20 TO 3002
SEE RELAY COIL
T noRTH
POLE
PARTS LIST FOR THE
RC OSCILLATOR
= SEMICONDUCTORS
UI—UGN3113U Hall-effect digital switch, integrated circuit
FACE QI—IRF511 hexFET
Uans113y D1—IN4002 1-amp, 100-P1V rectifier diode
ADDITIONAL PARTS AND MATERIALS
B R1—220,000-ohm, Y~-watt, 5% resistor

capacitor (see text)

o hardware, etc.
circuit. The Hall-effect switch

can be powered from a
supply ranging from 4.5 to

24 volts. circuit except that the IC’s
pull-up resistor (R1) has
RC OSCILLATOR been increased from 2.2k

Another version of the re-
generation (oscillator)
circuit is shown in Fig. 8.
Everything in that circuit re-
mains pretty much the
same as in the previous

to 220k and a timing ca-
pacitor (C1) has replaced
the speaker.

When power is first ap-
plied to the circuit, U1

+9-12v
3
D1 L
1N4002

Ut ,

UGN3113U | ¢ RI

< 220K
1 IRF511
- . c1
+4-5V 10R 5
(SEE *SEE TEXT

Fig. 8. The oscillator of the previous circuit can be
reconfigured, as shown here, 5o uas to allow the circuit's
oscillating frequency to be controlled via an RC network,
comprised of Rl and CI.
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detects no magnetic field,

C1—0.1-4.7-pF, 35-WVDC, ceramic-disc or electrolytic

L.1—20-to-30-ohm relay coil (see text)
Perfboard materials, 9-12-volt power source, wire, solder,

thus its output transistor re-
mains at cut-off, and the full
voltage of the power
source appears at pin 3
(the output) of U1. Because,
upon application of power,
CA1 initially acts as a short,
Q1's gate is initially
grounded through C1, so it
remains at cutoff. The RC
time constant of R1 and C1
(which can range between
01 and 4.7 pF) will deter-
mine the time it takes the
voltage across C1 to rise to
a level that will turn on @1.
The current drain during the
charging time is very low,
making the circuit suitable
for battery operation. The
oscillator’s output is
sawtooth that varies from
near 0 to about 5 volts,
Adjust L1's position as in the
previous circuit to vary the
operating frequency of the
oscillator

That's all for now; see you
here next time. |
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By John J. Yacono

Chips And
Tips

HIGH VOLTAGE
TERMINAL

T2
IGN1-
TION
COoIL

THINK TANK

s promised last month,

we'll take a look at the
characteristics of various IC
architectures. We will focus
on the bipolar-logic family
this month. Following that,
Il present the results of our
“Computer coverage:
more/less/fine?” poll.

This month’s letters, which

will follow the poll results, all

deal with technical tips. By

tion for high operating
speed. That has lead to a
diversity of chip architec-
tures, each having its own
strengths and weaknesses. It
is left to the circuit designer
to decide which type is
suitable to each applica-
fion.

Rather than discuss the
physical attributes that
make the architectures dis-

T
80:1200Q
2
e é W3 ELECTRODES
L
’_;;Iw
C11 - +
27 97
16
*D1-D8 ARE 1N4007
? 2 **C2-C9 ARE .01 UNITS
SPARK GAP

Fig. 1. This high-voltuge circuit (based on a project that appeared in this magazine a couple of
Years ago) looks pretiy lethal and probably is. Use it with great caution.

the way, from the looks of
the mail I've received, we're
in for some interesting top-
ical columns for some
months to come. For now,
just sit back, relax, and fol-
low along as | present an
overview of the bipolar
family of chips.

UNDER THE HOOD

Life is a matter of give
and take. In engineering,
that becomes evident
when one has to make a
design compromise. For ex-
ample, when selecting
chips, a designer might
sacrifice low-power opera-

tinct (which would get really
complicated, not to men-
tion boring, really fast), | will
present the names of the
different chip styles and, in
future columns, compare
their operating charac-
teristics. After all, it's things
like current consumption,
power dissipation, and load
handling that determine
which chip you'll use in a
design; you need not know
what’s inside the device.

As mentioned some col-
umns ago, logic ICs can be
divided into two main cate-
gories: bipolar and CMOS.
The bipolar-logic group

WWW. aknefrieainiadiahigstory. com

can be further divided into
emitter-coupled logic (ECL),
resistor/transistor logic (RTL),
diode/transistor logic (DTL),
and transistor/transistor log-
ic (TTL). The RTL and DTL
formats are seldom used
today, so | won't cover
them. And while ECL prod-
ucts are still in vogue, they
are only needed in the fast-
est circuits (with gate delays
on the order of 100 or so
picoseconds) and they dis-
sipate significant amounts
of power. Lets just say that
they’'re not cut-out to be
used as hobbyist parts.

However, TTL parts are
overwhelmingly popular
not only in industry but
among hobbyists as well,
They come in a variety of
architectures each with its
own inherent design frade-
offs. That diversity is mostly
responsible for TTL's wide-
spread use; you can usually
find a chip with a suitable
speed/power-dissipation
trade off for most applica-
tions from within this family.

In fact, the only time you
must stray from the TTL se-
ries is when power
dissipation is critically im-
portant (such as in portable
devices composed of
many logical devices). For
such applications CMOS
must be used. To sum-
marize, the key advantage
to using TTL over CMOS is
speed; the key drawback is
higher power dissipation (in
the form of high current
levels and heat).

Two series of chips form
the TTL family: those prefix-
ed with the number 74 and
those beginning with 54.
The only differences be-
tween the two series is their
temperature range for
guaranteed operation: 74-
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series chips operate from

— 55 1o 125°C, but 54-series
devices are only useful from
0 to 70°C. Obviously for
hobbyist applications,
which seldom fall outside
either temperature range, it
hardly matters if you select
a part from one family or
the other.

Next month we will break
the 54- and 74-series chips
into smaller groups still.
However for now, let me
present the results of our
informal poll.

POLL RESULTS

Well, the poll mail has
trickled down to the point
where | feel comfortable
tabulating the results (I
doubt 'l get many more
cards or letters about it).
The smallest percentage of
people (18.18% to be ex-
act) wanted more
computer coverage. The
next-highest percentage of
readers (27.27%) wanted
less. The greatest percent-
age, and a slight majority
over both of the other cate-
gories combined, of you
(54.54%) liked things the
way they arel

Whew, what a relief; es-
pecially when one
considers that the typical

WARNING!!! This arficla decls
with andinvalves sulject-mat-
fer and thie wsa of materials
and substonces that may be
hozzrdous to health and life.
Do not atternpl to iImplameant’
or use the infarmahon con-
tained: herein, unkass you are
exponenced and skiled with
respeact 1o such subject matter,
materials, and substances.
Meithear tha publisher nor the
author moke any represenia-
hona as for fhe completensass
ar fhe accurasy of the infar-
maticn contalred herein, and
disclaim any labllity for
damages or injuriss, whether
cousad by of arsing from the
lack of complateness, inac-

curacies of the information, |

misintarpretation: of the direc-
tions, msappiicalion of the in-
farmation of otherwise.

Think Tank reader would
probably have a default
preference for discrete
electronics, as opposed to
computers. Perhaps that
accounts for the fact that
the “less” group is larger
than the "more” group. Re-
gardless, its nice to know
that we're pulling off this
tricky balancing act fairly
well.

All the demographics
aside, let's turn our attention
to this month’s letters.
There’s one stray letter left
over from |ast month’s topic
(high voltage), so let’s get to
that before moving on to
the technical-tip letters.

IT’S JUST SHOCKING!

I have been reading your
column of Think Tank for
some time now and | have
always wanted to contrib-
ute something of my own.
However, | am not a elec-
fronics engineer or a
technical anything so |
knew that this would never
be, or so | thought.

One day | was browsing
through a magazine rack
(about four years ago) 10ok-
ing for something to read. |
like science arficles, so |
picked up a few magazines
and one of them was
Hands-On Electronics, April
1988. | thought it was okay,
5o | bought the May issue
and | thought that was okay,
too. It wasn't until the end of
July 1988 that (for reasons
unknown to me) | had this
uncontrollable feeling |
should buy another one of
your magazines. | bought
every electronics magazine
since including Radio Elec-
fronics, Experimenters
Handbook, Hobbyist Hand-
book, Modern Electronics,
and Elementary Electronics.

Today, | have a complete
library from mathematics to
Ku-Band satellite TV in every
field of electronics. I've as-
sembled as complete a
laboratory as needed for
my experiments. | have a

complete IBM PC XT com-
puter system full of
programs necessary for de-
sign work (including some
programs written in basic
that | designed myself).

The field that interests me
most is high-voltage, high-
frequency electronics. | built
a Tesla coil (Popular Elec-
tronics September 1990)
that | use in some of my
experiments. The output is
too high for some experi-
ments, so | picked up a
violet-ray generator (Popu-
lar Electronics February
1990). It worked fine, that is
until | tried to couple it to an
unmatched circuit which,
through my own fault, over-
loaded the secondary cail,
causing it to short circuit,
rendering the violet ray
generator useless. | did
manage 1o correct the
problem somewhat, but the
power output was never

quite the same. So |
needed o design some-
thing else.

| gathered up some parts
from my junkbox and dug
up a circuit that | as-
sembled about 14 months
back. It was a high-voltage
output, 9-volt battery-sup-
plied stun gun (Electronics
Experimenters Handbook,
1990, “High Voltage Proj-
ects,” page 45). | can tell
you from experience that it
works. And it works well, so
be careful! | placed two
automobile condensers
parallel to each other
across the output of the
voltage multiplier (see Fig.
1). | connected the end with
the wire 1o the distributor
terminal of an automobile
coil and the other end in
series with a spark gap to
the battery terminal. The
battery terminal is then
grounded.
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When §1 is closed, C1
charges through R1 to the
point that @1 turns on. So
Q2 turns on, connecting the
power supply across the
primary of audio trans-
former T1 and dissipating
the charge on C1. The cur-
rent pulse induces a high
voltage across T1s second-
ary. Once the charge on
C1 has dropped sufficiently,
Q1 turns off. C1 charges
again, so @1 turns on and
the cycle continues.

The rapid DC pulses are
stepped-up by T to a volt-
age of about 300 volts. The
voltage is rectified by the
voltage-multiplier section
that consists of C2 through
CQ, and D1 through D8. The
final output is approximate-
ly 2000 volts. The neon
lamp, NE1, is used to indi-
cate that the unit is
charging.

I substituted SK3080°s for
D1 through D8, plus an
SK3190 and an SK3191 for
Q1 and Q2, respectively.
Also, the unit was designed
to momentarily charge and
retain that charge unfil
something completed the
path across the units output
terminals. However, | al-
lowed the unit to
continually charge and dis-
charge.

The voltage-multipliers
output is placed across the
paralleled auto con-
densers, C10 and C11. An
auto condenser is approxi-
mately 0.27 wF and the two
paradlleled adds to about
0.54 uk The charge builds
up in C10 and C11 until the
voltage is strong enough to
cause electrons to jump the
spark gap to complete the
path to the primary of the
automobile ignition coil, T2,
The sudden discharge into
T2's primary induces a
greater voltage in its sec-
ondary. The rate of
discharge from T2’ high-
voltage terminal is con-
trolled by the spacing of
the spark gap.

12 GUAGE

BEND
RIGHT ANGLE
TOFIT

——

TIN WITH ROSIN CORE
AT LOW HEAT

Fig. 2. 1f vour soldering gun could use a new tip, 1ry this
heavy-gauge wire trick. Just be sure to tin the tip the very

instant the tip heats enough.

The unit works well for
approximately 45 fo 90 sec-
onds depending on how
the spark gap is adjusted
and produces a spark of 1.5
o 2 inches with a snap as
loud as the sound | make
when | snap my fingers.

Well there you have it,
John. I said that | wasnt an
engineer but maybe a litfle
technical. Still, | feel I've
come a long way from that
newsstand, and | wonder
just how far I'll go. The fire
still burns inside me to work
with electronics and | still
don’t know why. But one
thing that | do know is that
the more | know, the more |
realize | need to know. Sorry
for writing a novel; an elec-
tronics editor | am not, but
I'm working on it Thank you
for a great magazine.

—Paul L. Piche, Cohoes,
NY

Wow! | really like your
‘go-for-it” attitude. | would
be pleased to have you as
a colfeague and I'm glad
you've decided to join our
circle of friends.

By the way; ! like your
maodification, too; it sounds
and looks like it packs quite
a wallop. I'm afraid to ask
what you use this thing for!

ATIPTIP

My contribution is not a
circuit, but . . . well here it is;
Need a new tip for your
Weller soldering gun? Then
fry using some No. 12 cop-
per wire configured as
shown in Fig. 2.

George T Fogelman, EL

Paso, TX

| can only assume the
threaded hardware shown

Fig. 3. If you ever need a
fuse twice as capable as
what you have on hand try
this piggy back trick.

can be faken from the gun.
Its an interesting suggestion,
and | must admit, one |
wouldn't have thought of.
Your book is on the way.

SAY IT WITH SOLDER
If you need to carry sol-
der with you, but hate to
carry that large, heavy
spool of solder, don't de-
spair. Make a solder pen!
Find a dried-up ink or felt-
tip pen, remove the insides,
throw them away, but keep
the tip. | used a transparent
pen so | could see how
much solder | had left, Get
a thin piece of wire and roll
a coil of solder around it.
Dont make the coil too
long or thick, or it won't fit
inside the pen. After you
have a nice coil of solder,
cut the solder, and gently
insert it into the pen. Put the
tip back on, leaving some
solder sticking out of it. Now
you'll have some solder with
you wherever you gol
—Derek Fox, Sapulpa, OK
Okay, not bad, Some-
times | use an old small
plastic medicine bottle (the
kind with the snap-on lid)
for the same purpose. It
makes it easy to carry sol-
der around in my pocket
for outdoor work, or jobs in
tight places.

WWW. aknerieatadiahisiary.com

IT AINT EASY

My name is Trevor Maic-
oo and | live in the Republic
of Trinidad and Tobago,
West Indies. | am a student
of electronics and | have
built a few projects, which |
enjoyed immensely, The
reason | am writing you is
that | would very much like
o get one of your books.
Stores here do not sell any
sort of electronics book, so
the number of useful proj-
ects available to me is very
limited. | know that your
policy is when a letter/proj-
ect is published, the writer
gets a book. However, with
my limited knowledge, plus
the high cost of parts down
here, (a 555 timer is $15.00),
I cannot devise or invent
any sort of worthwhile proj-
ect for you. The most | can
do is give a few tips that |
know about in the hope
that they may be useful.

Here goes: For those who
do not have a small drill but
have to use very fine bits o
do PC-board work, wrap
the shank of each bit with a
few turns of masking tape.
They will then fit a larger
drill.

Also, homemade washers
and spacers can be easily
made from clear ballpoint-
pen barrels or the ink tube.
These can be carefully
sawed 1o the needed size.

Third, if you do not have
a 2-amp fuse on hand, sol-
der two 1-amp fuses
together in parallel, as
shown in Fig. 3. It stands to
reason that the current will
split in two and half the
total will flow through each
fuse.

Those are my sugges-
fions. | do hope, sir, that you
would consider my request
for a book favorably. You
would be doing me a great
favor and | would be truly
grateful.

—Irevor Maicoo, Tri-
nadad, West Indies

I was very affected by

(Continued on page 91)
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Building A
Ham-Band
VFO

HAM RADIO

his month we are going

to discuss designing a
variable frequency oOs-
cillator (VFO). The VFO is
used to control the frequen-
cy of fransmitters, as the
local oscillator (LO) that
tunes a radio receiver, or as
a signal generator to per-
form tests and measure-
ments on radio equipment.
The purpose of this month's
column is to give you infor-
mation on VFO', while
reviewing some of the
basics of circuit design in
general.

The fundamental block
diagram of a VFO is the
standard feedback 0s-
cillator shown Fig. 1. That
type of circuit has a for-
ward-gain element with an
open-loop (without feed-
back) gain of —A, ., and a
feedback network with a

O s

p

FEEDBACK
NETWORK

Fig. . This block diagram of
a VFO shows that it is a
standard feedback oscillator.
In a VFO, the feedbuck
network is frequency
selective.

fransfer characteristic of §.
In a VFO, the feedback net-
work s frequency selective.
There are two criteria for
oscillation: the closed-loop
overall gain of the circuit is
unity (1) or more; and the
feedback signal is in-phase
(360°) with the input signal.
The gain block provides
180° of the required feed-
back phase shift, so the
feedback network must

provide an additional 180°
of phase shift at the desired
operating frequency only.
An inductor/capacitor (LC)
resonant-tank circuit meets
that requirement.

There are several dif-
ferent forms ot the LC-tuned
VFO circuit (e.g.. Hartley,
Armsirong, Colpitts, and
Clapp), but we are going fo
examine the Colpitts 0s-
cillator. By implication, that
means that we are also
examining the Clapp os-
cillator because the Clapp
and Colpitts are the same
except for the actual reso-
nant-tank circuit. In the
Colpitts oscillator, parallel-
resonant funing is used,
while the Clapp-type circuit
uses series-resonant tuning.

Figure 2 shows the basic
circuit for the Colpitts os-
cillator. That circuit is based
on the junction field-effect
transistor (JFET), although,
with proper biasing. a PNP
or NPN bipolar transistor
could also be used. The
device to use for Q1 is the
MPF102 or MPF106 JFET.
Those can be replaced by
either NTE312 or ECG312
devices (which are widely
available service-shop re-
placement devices).

The drain terminal of Q1
is kept at RF ground by
decoupling capacitor C8.
For most HF work, the value
of C8 can be 0.01 pf al-
though at frequencies
lower than 3.5 MHz one
might prefer to use a 0.1-pF
unit, Similarly, above 30
MHz, use a 0.001-pF unit.
Resistor R2 serves to self-
bias the JFET, source-to-
drain current flowing in the
JFET creates a voltage drop
that makes the source ter-
minal of @1 more positive
than the gate terminal,

WWW._atneidsaatiadioRisterv.com

which in effect is the same
as applying a small nega-
tive bias directly to the
gate. The bias resistor (R2) is
bypassed by capacitor C7.
The value of C7 is selected
to have a capacitive reac-
tance that is less than one-
tenth the resistance of R2,
or less than 22 ohms, at the
fowest frequency of oscilla-
tion. For frequencies down
to 1.8 MHz, the capacitor
must be at least 0.004 wF
(or larger where possible).
The source terminal of
the JFET is kept above RF
ground by the action of RF
choke L2. The general rule
for that part is that it should
have a minimum reac-
tance of 4,700 ohms (4.7K)
at the lowest frequency of
oscillation. For the ham
bands (1.8 MHz and up) a
minimum value of 415 pH
will suffice, but again most
builders prefer to use a 1-
mH or 2.5-mH device rather
than the bare minimum.
There are three elements
to the gate circuit: DC com-
ponents, feedback-network
components, and frequen-
cy-setting components. The
DC components consist of
resistor R1 and diode D1.
The tesistor prevents gate
circuit currents from build-
ing up on the coupling
capacitor (C3). which could
eventually form a blocking
bias that shuts off the JFET.
The diode is used to regu-
late the amplitude of the
oscillator output. It rectifies
strong signals and pro-
duces a small negative bias
that reduces the gain of the
JFET In that way, the ampli-
tude remains relatively
constant over a wider
range of operating fre-
quencies (some amplitude
variation is normal).
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The feedback network
consists of capacitor volt-
age divider; C1 and C2.
Those capacitors should
have a reactance of about
45 ohms at the lowest 0s-
ciliation frequency. The
value of C1and C2in
picofarads is found from
106/283 f \y, Thus, for an 8-
MHz oscillator, use about
440 pF; for 5-5.5 MHz VFOss,
use 700 pF (actually, use
680-pk standard value),
and for 3.5-4 MHz VFOS, use
1000 pk

There are two theories for
selecting the vaiue of C3.
One theory says make it a
value that has a capacitive
reactance of about 260
ohms at the lowest operat-
ing frequency. For a 5-5.5-
MHz VFO, a 122-pF value
(use 120 pF) is indicated.
The other philosophy; is to
use the smallest value of
capacitor that will still oscil-
late reliably, which means a
value in the 1- o 20-pF
range. The actual value is
found experimentally, but |
usually start at 5 pF and
work upwards. In generail,
I've found that 5-pF capaci-
tors work well in the 3.5- to
10-MHz range, where most
of my VFO's operate.

The tuning components
are inductor L1 and capaci-
tors C4 through Cé. The
inductive reactance of L1
should be on the order of
140 to 250 ohms (depend-
ing on how the coil was
wound) and the combined
capacitive reactance of C4
through C6 should be
about the same. For a 5-
MHz oscillator, the approxi-
mate value for L1 is: X /2nf
= 4.46 pH; where X is in
ohms and fis in megahertz.

The capacitor values
must be selected very care-
fully. First of all, the total
capacitance of C4 + C5
+ C6 should resonate with
L1 at the desired operating
frequencies. Capacitor C4
is the main tuning capaci-
tor, and is typically a shaft-
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Fig. 2. This basic Colpitts oscillator circuit is bused on the
Junction field-effect transistor (Q1) whose drain is kept at RF
ground by decoupling capacitor C8.

driven air variable that has
minimum and maximum
values. Capacitor C5 is a
low-value trimmer (also
having minimum and max-
imum values) and is
typically screw-driver (or
tuning wand) driven. A typ-
ical scheme is to make the
value of C5, at its mid-
range point, no more than
10-20 percent of the max-
imum value of C4, although
more is certainly permissi-
ble. Capacitor C6 is
optional, and its inclusion in
the circuit depends on the
design. It is used to pad the
total capacitance needed
for resonance. It can also
be used for setting such
things as temperature com-
pensation, but more of that
later. In addition, C6 need
not be a single capacitor;
several parallel-connected
units (C6-q, Cé-b, Cé-c,
etc) can be used if an odd
value is required.

Plus, keep in mind that a
few picofarads must be al-
located to stray
capacitance. The exact
amount depends on the
method of construction
used, but about 7 pF seems
like a good starting point
for most ham HF caicula-
tions.

The total value of capaci-
tance needed is a function
of what resonates with L1 at

the minimum and max-
imum operating fre-
quencies. Keep in mind that
the ratio of maximum to
minimum frequencies is the
square root of the ratio of
maximum to minimum ca-
pacitance:

foolfnn = VC

max ‘min

/C

For example, for use in
the AM band, an 18- to
365-pF main tuning capaci-
tor (C4) would generally be
used. Add to that the value
of stray capacitance, the
trimmer capacitor (C5),
and capacitor Cé; those
should total about 25 pk
The capacitance ratio is
therefore (365 + 25)/(18 +
25), or 9.07:1; the square
root of 9.07 is 3.012—which
is just about right for the AM
BCB ratio of 1620 kHz/540
kHz. It is in the relationship
above that you must “tap
dance” a little in order to
get the band you want, with
little overlap. That is, you
must adjust the values of
the capacitance, and pos-
sibly the inductance, in
order to get the correct
range.

That is done by trial and
error, on paper. For a stan-
dard ham SSB-rig VFO, the
operating frequency is 5 to
5.5 MHz, so the frequency
ratio is 5.5/5, or 1.4. Thus, the
capacitance ratio in the

max ~min
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tuning circuit is 1.21:4, or
1.22:1 if you want a little
overlap.

Lets do a little math. By
the rule above, our 5-5.5
MHz VFO should have an
inductance value of about
446 pH. By C = 100/39.5
f2L 1. the value of C4 + C5
+ C6 at 55 MHzis 187 pk
Thus, because a 1.22:1 ratio
is desired, @ maximum ca-
pacitance (when C4 is fully
ciosed) should be 187 pF x
122 = 228 pfk or a change
of 41 pk A standard 50-pF
variable capacitor, with a
minimum value of 7 to 9 pF
should work well for the
main tuning capacitor. With
about 7 pF of stray capaci-
tance, we still need to
account for 171 pk That can
be made up with a 80-pF
(40 pF at mid-scale) trim-
mer (C5), and any
combination of fixed ca-
pacitors (C6) that total 130
pk Thus, a 30 pF and a 100
pF in paraltel will do the
job. Note that some slop-
piness will result because
standard-value capacitors
are used, and that's why the
trimmer has a wider range
than absolutely necessary.

The output capacitor C,
is selected for a reactance
of about 750 ohms at the
lowest operating frequency.
For a 5-5.5-MHz VFO, a 42-

(Continued on page 93)
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By Don Jensen

QSL'ing Lives

DX LISTENING

ome shortwave lis-

teners believe QSLing is
outdated, a relic of the
past. Sorry, guys, but | re-
spectfully disagree. | think
that collecting tangible
confirmations of shortwave
receplions is not only fun,
but a worthwhile part of our
hobby

Aftes all these years—and

| began DX listening back in
1947 —it’s still a thrill to open

YSTERRED

HISCHER RUNDFUNK

This QSL card was received by the author from Austrian Radio.

the mailbox and find a col-
orful card or a letter with
exotic stamps from some
far-off SW station that | pre-
viously logged.
Recently | got a note

from reader Bill (Buzz) Krone
of Mechanicsburg, PA, ask-

ing about QSL'ing. “Whats
the correct procedure for
doing this?” he asked. Buzz's
letter got me thinking that
perhaps this month we
should take a ook at col-
lecting verifications from
shortwave stations. First,
though, a little history.

In the earliest days of
radio, everything was ex-
perimental. The handful of
stations that were in opera-
tion were, understandably,
curious about how far their
signal was traveling and
who, out there, was listening
in. And radio enthusiasts,
many of whom had built
their own simple receivers,
were anxious o discover
how well they worked by
hearing as many distant
stations as they could.

Stations encouraged lis-
teners to write in. “Tell us
where you are and how
you like our programs.” In
response to the letters re-
ceived, the broadcasters
sent each listeners a
postcard or letter, both as a
souvenir and as tangible
proof that the SWL had log-
ged their radio signal.
Those replies, through the
years, have been known as
verifications, confirmations
or, simply, QSLs. In a fleeting
medium like radio broad-
casting, a QSL is a
permanent memento of a
listening experience.

Each time that | page
through my albums of QSLS,
the recollections flood
back, from one of my first (a
45-year-old card from HCJB
in Ecuador) to one of the
most recent, a “verie” (ab-
breviation for verification)
for a special broadcast last
year from a remote island
in the south Atlantic, Radio
St. Helena.

WWW. atneiscaadiadiohisterv.com

Now, with some excep-
fions, today’s high-powered
shortwave stations really
don’t need listeners letters
to tell them how well their
broadcasts are being re-
ceived. Technology has
advanced greatly since ra-
dio’s earliest days. But
stations do like to hear from
you, even if only to learn
how you liked their pro-
gramming. And while cost
restraints have cut back
some broadcasters’ re-
sponses to audience mail,
most still will send you a QSL
card or letter if you write
and ask.

Now let's get back to
Buzz's question.

QSL’ING

Let us say, for example,
that one evening you're lis-
tening to Radio Cairo in
Egypt with an English lan-
guage program. Hey, you
think, I'd like to have a QSL
card from this one! Okay!
The first step is to make a
good detailed log for your
reception report. Note the
program name, summarize
what you've heard during a
half hour or so of listening.
Jot down any details that
will establish that, in fact,
you were listening. Your let-
ter report to the station
should list such a program
summary, plus the station’s
frequency (in kilohertz, kHz),
the date and time of your
reception.

Perhaps an example is in
order. But first a quick re-

*Credits: Karl Racenis, Mi; W.
Karcheski, MA; William Davan-
port, TN; Juhanna Bickus, VA;
Mike Wolfson, OH; Rufus Jor-
dan, PA; Jerry Berg, MA;
Michaei Bilec, PA; North Ameri-
can SW Association, 45
Wildflower Road, Levittown, PA
19057.
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fresher on fime and date.
SWLUs and stations use Coor-
dinated Universal Time
(UTC) as a worldwide time
standard. It is equivalent to
Eastern Daylight Time plus 4
hours (or CDT+ 5, MDT+ 6,
PDT+ 7). Time references
are based on the 24-hour
system, where the AM.
hours are 0000 to 1200 and
the PM. are 1300 to 2300.
So 0200 is 2 in the morning.

Now for our example; let’s
say that we're listening to
Radio Cairo on 9,475 kHz at
0200 UTC on July 2, 1993.

The date ought to be an
obvious item, and it is, ex-
cept, remember that the
date should match the UTC
time reference. For in-
stance, although you may
be listening to Cairo in New
York at @ PM. on the eve-
ning of July 1, thats the
equivalent of 0200 UTC
(EDT + 5 hours) the following
moming, or July 2. Your re-
port letter should contain
information on how well the
station was received. Did
you receive a strong signal
or a weak one?; was there
interference from other sta-
tions?; how about static or
noise?; was there fading?;
how about signal clarity?

Also, stations appreciate
knowing if you liked their
program, or if you didn't,
They also appreciate your
suggestions, questions
about the station or its
schedule and other fre-
quencies? Finally, a polite
request for the broad-
casters QSL card or
verification is in order.

You may wish to include
return postage. Usually, with
the major international
broadcasters, it's not a ne-
cessity. But these are the
'‘Q0’s and shortwave-station
budgets are tightening.
With some smaller or less
affluent stations, return
postage could be the dif-
ference between getting or
not getting a reply.

Thats unfortunate, and

the added cost of collect-
ing QSLs is one reason why
some SWL's have opted out.
Still, if you seek QSLs selec-
fively, it need not be a
major hobby expense. If
you do send reply postage,
it could be in the form of an
International Reply Coupon
(available at your post of-
fice) or, perhaps, a dollar
bill which can be ex-
changed to pay for stamps
at the other end. Don‘t
send unused U.S. (or Cana-
dian) postage stamps.
Obvicusly they cannot be
used on mail sent from a
foreign country.

Where do you send your
reports? Often, the station’s
mailing address will be an-
nounced during the
program. If not, there are
several source books avail-
able. | like the address list in
Passport To World Band Ra-
dio (Internationail
Broadcasting Services, Ltd.,
Box 300, Penn’s Park, PA
18943). That annual also has
tons of other information on
station frequencies, sched-
ules, reviews of shortwave
receivers, and much more.

The annual World Radio
1V Handbook (Billboard
Books, 1515 Broadway, New
York, NY 10036) is another
station-address source. Try
your local bookseller for ei-
ther.

The basics outlined here
will get you QSLs. But if
you'd like more how-to-do-it
examples, you might try
Secrets Of Successful
QSL'ing (Tiare Publications,
Box 493, Lake Geneva, Wi
53147).

IT'S IN THE MAIL

| enjoy listening to short-
wave DX and reading your
monthly column,” writes
Aldo Raquita, Brooklyn, NY.
“But I'd also like to listen to
AM and FM broadcasting
stations from Europe and
South America. What do |
need to do this?”

First, Aldo, forget about

FM! The chances of logging
transoceanic VHF (very high
frequency) FM signals are
slim to none! Under the right
conditions, and in the right
location, however, AM me-
dium-wave (540-1600 kHz)
signals from Latin America
and Europe can make it to
North America.

While North American AM
stations are separated by
10 kHz (650, 660, 670 kHz,
etc), the European AM
band locates stations 9-kHz
apart on the dial (648, 657,
666 kHz, efc), meaning
some of the more powerful
transatlantic signals can
“slip through” between the
American stations. That sort
of reception is very tfough,
but possible, on the east
coast of the US. and Cana-
da, but heavy interference
probably will make it even
more difficult in the New
York City areaq.

US. listeners have a
somewhat better chance
of hearing a few medium-
wave AM stations from
northern South America,
particularly Columbia. But
most foreign MW (medium
wave) DX'ing is a spe-
cialized activity that takes
some skill and know-how.

Aldo, to you and anyone
else interested in learning
more about MW DX'ing, I'd
recommend one or both of
the following clubs, which
specialize in that aspect of
the listening hobby: Interna-
tional Radio Club of
America (11300 Magnolia,
No. 43, Riverside, CA 92505)
and National Radio Club
(Box 118, Poquonock, CT
06064).

DOWN THE DIAL

Here are some intersting
shortwave targets that you
may want to try.

ANGOLA—7,100 kHz.
Radio Nacional de Angola
broadcasts in Portuguese
from this southern African
frouble-spot. It has been
noted at 2100 UTC with an
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echo identification and tun-
ing signal.

CHAD—4,904.5 kHz. An-
other African SWer is Radio
Nationale Tchadienne,
which has been logged
with French-language iden-
fification and news at
around 0430 UTC. Still noted
in French after 0500 UTC.

HUNGARY-—9,835 kHz.
Radio Budapest has English
news, sports, and feature
programming at 2200 UTC
on this longtime Hungarian
SW frequency.

MADAGASCAR-— 15,150
kHz. Radio Nederland, oper-
ating from its relay station
on this large Indian Ocean
island off Africq, is heard in
English at 1430 UTC.

SINGAPORE 6,195 kHz.
The British Broadcasting
Corp. is another major
broadcaster with shortwave
relay transmitters around
the world. This one is lo-
cated at Singapore and is
heard with BBC English-lan-
guage programs at 1335
utC.

SOLOMON ISLANDS —
9,545 kHz. A nice bit of
Pacific DX is the Solomon
Islands Broadcasting Ser-
vice at Honiara. Look for this
one at around 0930 UTC,
operating in parallel with
5,020 kHz. Island music is a
fipoff with this one.

VENEQUELA—4,940 kHz.
Radio Continental broad-
casts in Spanish with lively
Venezuelan music and fre-
quent ads. Tune for this one
at around 0915 or 0930
utcC.

VIETNAM—12,020 kHz.
Hanoi's Voice of Viefnam
can be heard in English,
beginning with an organ
tuning signal, identification,
program notes, and a
newscast, at 1230 UTC.

NEW ZEALAND—9,700
kHz. Whats the weather like
Down Under? Maybe you
should listen to the weather
forecast from Radio New
Zealand. Tune in at around
1000 UTC. [ |
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By Marc Saxon

Paging All
Scanners!

SCANNER
SCENE

Mony of us have scan-
ners in our vehicles,
but quickly realize that it
isn't convenient to try listen-
ing to the car radio while
the scanner is in use, When
a call comes through on
the scanner, it means grop-
ing around to lower the
volume of the vehicle radio,

You can listen to your car stereo without missing and scanner
signals using the Sound Commander, which automatically routes
incoming scanning traffic to vour car's speakers.

hoping you can do it in
time to copy the scanner
traffic. Then you have to
reverse the process. Or you
must keep the car radio at
a very low volume so that it
can barely be heard.
Here's another approach.
The Sound Commander is a
device that allows you to
listen to your car radio with-
out missing calls on your
scanner. It's all hands-off,
because the Sound Com-
mander automatically
switches your car speaker
to your scanner whenever a

call comes in. You get all
the scanner traffic, and you
can still enjoy the car's AM/
FM radio.

The connection to the
car-radio speaker leads is
simple, and the unit can be
used with car radios that
use up to four speakers
(maximum 25 watts per
channel). Sensitive VOX op-
eration should work fine
with any scanner. The
Sound Commander costs
$80, plus $5 shipping/han-
dling. It comes from
Electron Processing, Inc., PO.
Box 68, Cedar, Ml 49621.
Their phone number is
616-228-7020.,

TURN THE PAGE

As you go across the
scanner bands, you might
come across signals that
sound like bursts of blips or
strange gurgles. Chances
are those signals are non-
voice, one-way radio pag-
ing ("beeper”) signals.
Beepers have become a
huge, widespread business
that is growing rapidly. Ser-
vice is available
everywhere, and frequen-
cies used range between
35 and 932 MHz.

Beepers were originally
carried primarily by doctors,
service technicians, and
sales personnel. Today,
however, the proliferation of
low-cost service and equip-
ment has popularized
beepers with taxi dis-
patchers, families, drug
dealers, and many other
members of the public.
Their uses cover messages
relating to business, recrea-
tion, romance, and those
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that sound somewhat tacky
or downright illegal.

Non-voice beepers may
only display a phone
number to be called back.
Those are the most com-
mon ones in use, More
sophisticated beepers read
out actual messages con-
sisting of perhaps several
lines of about 20 characters
and spaces each. Each
message is addressed to a
specific beeper, which is
activated by certain coded
tones.

The casual scanner can
make no sense out of any
of those signals. It should be
noted, however, that in
many (but not all) areas
there are several one-way
paging channels used
where voice paging mes-
sages are sent out,
Sometimes the voice sig-
nals are shared with non-
voice paging messages, al-
though in some instances
they have frequencies to
themselves. Voice radio-
paging signals can be cop-
ied on any scanner, and
they often can be quite
interesting. That is par-
ticularly true of those that
are angry, intimate, or re-
lated to apparently illegal
doings. Some messages are
totally gross.

Each message is limited
to about 30 seconds before
it automatically times-out.
At times, that cuts off a
message right in the middle
of someone’s long-winded
tirade. Messages are sent
out twice, at least in my
local area.

The major bands to
search for beeper voice
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As pagers like this one from
Motorola become
increasingly popular, there's
a good chance that you can
pick up pager voice messages
on your scanner.

channels include
35.20-35.66 MHz,
43.20-43.66 MHz,
162.03-152.84 MHz,
454.025-454.65 MHz, and
931.0125-931.0875 MHz.
There are many other ra-
dio-paging frequencies, but
these bands are your best
bets for coming upon
voice-paging signals in the
event that any exist within
monitoring range of your
location. Most of what you
will hear will be non-voice
garbage, but try over and
over again just in case
there were no voice trans-
missions when you listened
the last time.

In my own areq, the only
voice beeper frequency is
so active that it goes day
and night. Often the carrier
is on the air steadily for long
stretches of time, feeding
out long strings of mes-
sages. It never ceases to be
lively and interesting, and
there are some wild mes-
sages that come through.

CHANGES AFOOT

Toward the end of 1992,
the Telephone Disclosure
and Dispute Resolution Act
was passed in Washington.
That law makes it illegal to
manufacture or import
scanners that can receive
cellular frequencies, or that
can “readily” be altered to
do so.

its up to the FCC to en-
farce that law. To do so, the
FCC now proposes to

change Parts 2 and 15 of its
rules so that those regula-
tions will reflect the
frequency limitations for
scanners. If the changes
are made, it would mean
that, in the future, when
manufacturers and impor-
ters submit new scanners to
the FCC for approval, that
approval would be granted
only if the scanners did not
cover the cellular bands, or
could not “readily” be
adapted to receive them.
The law would also cover
frequency converters.
Equipment that falls out-
side those rules presently in
the hands of dedlers will be
snapped up very quickly by
scanner enthusiasts in the
event that those proposed
changes go through.

BIRDIE RECAP

Last month we ran satel-
lite frequencies that
operate within a scanner’s
coverage range and many
readers have asked for
more information. You
might want to try TIROS-N
on 136.77 and 137.77 MHz
(telemetry), 137.50 and
137.62 MHz (data), GEOS sat-
ellites on 136.38 MHz,
NOAA-Q on 137.62 MHz,
NCAA-10 on 137.50 MHz, and
NOAA12 on 137.30 MHz

POLICE PATROL

P N. Riccio, of Mansfield,
MA, hopes that we can
furnish the frequency of the
Mansfield police. He tells us
that they were on 39.54
MHz at one time. But he has
been out of scanning for a
while, and when he got
back into the hobby, the
agency had fled the fre-
quency! Check out
856.4875, 857.4875, and
858.4875 MHz, and you'll
find your agency.

We appreciate your in-
put. Write to Scanner
Scene, Popular Elec-
tronics, 500-B Bi-County
Bivd., Farmingdale, NY
11735. |

COMPUTER BITS
(Continued from page 72)

that provides background
on and interpretation of
each story. Some stories
also include traditional
grammatical explanations.
To help you learn correct
pronunciation, Transparent
Language also includes au-
dio cassettes containing
stories read by native
speakers.

Each Transparent Lan-
guage title is developed by
a noted scholar in the lan-
guage of interest, along
with an editor who helps
the “author” in the Trans-
parent Language
presentation format. Be-
cause different titles are
developed by different
scholars, stories vary as to
the amount of grammar
and background informa-
tion presented. That is a
weakness that the compa-
ny is taking steps to correct.

Transparent Language
works like this: A split screen
displays the text of the story
(in the original language) in
the upper half, and several
windows of help informa-
tion (in English) in the lower
half. There are separate
help windows for the cur-
rent word, current phrase,
current clause (or sen-
tence), as well as two
information windows for dis-
playing whatever the
author considered impor-
tant. Typically you'll see
grammatical explanations,
discussions of idiomatic
phrases, and explanations
of what's happening in the
story.

The story reader is quite
intuitive. Use cursor keys or
a mouse to highlight a
word, and corresponding
explanation(s) appear au-
tomatically in the proper
window(s). As your knowl-
edge increases, the help
windows can be tumed on
and off individually.

WWW. ainerseasadiohistery.com

VENDOR INFORMATION

Transparent Language ($119/D0S,
$139/Macintosh)

Transparent Language, Inc.

9 Ash Street, PO. Box 575

Hollis, NH 03049

800-752-1767

603-465-2230

French Assistant ($99.95)
Microtac Software

4655 Cass Street, Suite 214
San Diego, CA 92109
800-366-4170
619-272-5700

An easy-to-use computer
application does not nec-
essarily make a good
foreign-language teacher.
Can Transparent Language
teach effectively? Yes. You
will not become fully fluent
using Transparent Lan-
guage alone; but it can
help you acquire many
rudiments without a lot of
grammatical memorization.

What's bad about Trans-
parent Language? The
biggest weakness is the
range and quantity of
available titles. For example,
the catalog that was cur-
rent as of this writing
includes only nine French
and seven Gemnan titles. To
rectify that problem, the
company is adding titles as
rapidly as possible.

Second, the lack of com-
puter-based audio is a real
deficiency. However, the
company is working on a
CD-based version with mul-
fimedia capabilities that it
hopes to release in 1993.

Third, the text-mode DOS
implementation leaves
something to be desired.
This program absolutely
cries out for a Windows im-
plementation with
scrollable, sizable, placea-
ble windows. Despite those
criticisms, however, Trans-
parent Language offers
real benefits for anyone
studying a supported non-
English language.

Next time we'll talk about
French Assistant. |
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Making Sense
of Sound:
The Basics of
Audio Theory
and
Technology

by Alvis J. Evans

anaxing

ELECTRONICS
LIBRARY

Whether you are in the market
for a new stereo, considering a
career n the recording industry,
or just curious about the nature
of sound, this book holds the
answers to your audio ques-
tions. It defines basic terms
such as pitch, fidelity, and dis-
tortion, and explains how sound
is electronically produced. It in-
terprets the specifications for
your receiver, CD player, and
other audio components, and
explairs how they work together
to proauce quality sound.

With its easy-to-read text and
plentiful illustrations, the book is
easy enough for beginners to
understand, yet it provides

o
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enough detail to be of interest to
professionals. Beginning with
an explanation of how sound
propagates and descriptions of
its main characteristics—pitch,
loudness, phase, frequency
spectrum, timber, fidelity, distor-
tion, and noise—the book goes
on to cover amplification princi-
ples and the difference between
various amplifier types. Subse-
quent chapters are devoted to
sound transducers, AM/FM
tuners and receivers, and video
and TV stereo. A complete glos-
sary and an index are included.

Making Sense of Sound: The
Basics of Audio Theory and
Technology costs $10.95 and is
published by Prompt Publica-
tions, Howard W. Sams &
Company, 2647 Waterfront
Parkway East Drive, Indi-
anapolis, IN 46214-2012; Tel:
317-298-5710; Fax:
317-298-5604.

CIRCLE 89 ON FREE
INFORMATION CARD

ECG SEMICONDUCTORS
MASTER '
REPLACEMENT GUIDE
SUPPLEMENT 1

from Philips ECG

Reflecting the latest expansion
to Philips replacement semicon-
ductor line, this catalog features
60 new modules and IC's used
in VCR, TV, audio, PC, and
industrial applications. Func-
tions include voltage regulators,
motor drivers, signal pro-
cessors, decoders, small-signal
subsystems, deflection circuits,
and electronic attenuators. Also
represented in the expanded
line are discrete transistors, rec-
tifiers, and diodes. The Master
Replacement Guide cross refer-
ences more than 8000
additional industry part num-
bers to the ECG types. The
complete cross-reference sec-
tion from the Master Guide,
merged with that of Supplement
1, is also availabie in an up-
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dated version on floppy disk for
IBM PC's and compatibles.

The ECG Semiconductors
Master Replacement Guide
Supplement 1 is available from
Philips ECG, 1025 Westminster
Drive, Williamsport, PA 17701;
Tel: 800-526-9354.

CIRCLE 90 ON FREE
INFORMATION CARD

FIREWATCH!
by Cynthia Wall, KA71TT

Although it's likely to be found
on the “Young Adult Fiction”
shelves in your library or
bookstore, hams of all ages will
find a good read in this novel.
Set in Oregon’s Cascade Moun-
tains, the story revolves around
fire lookout Kim Stafford,
KA7SJP, who is responsibte for
the safety of the woods and all
its inhabitants. Kim and her
friend and fellow ham Marc
Lawrence, KA71TR, find them-
selves battling more than forest
fires when they stumble upon a
huge marijuana operation
based in the Cascades. With
the help of a sometimes dan-
gerous pit bull and their ham
radios, the two friends ably
meet all challenges.

Firewatch! costs $5.95 and is
published by The American Ra-
dio Relay League, 225 Main
Street, Newington, CT 06111. Rl

CIRCLE 91 ON FREE
INFORMATION CARD
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Introducing
Australia’s
Leading
Electronics
Magazine...

B A /N/ 5 0 OR FANS
TW\ BUILD A N"“I’}g%m
STUD\% AMp\_\\'-\ER F"::OPE = Packaged in a specially prepared format guaranteed
GTEREY sl oM coMel™ to excite the electronics hobbyist with new ideas,
":s'g?'::ﬂ"' = BaFes UR
edw;c i BUTRVII“%:";:%['M
HAND 'SAVE MON

novel projects, extraordinary features and down-right
good reading.

Inside Sillcon Chip you will discover how the other
side of our world—down under—approaches the

same hobby interests as you do, with ramifications
that will amaze you.

Detailed construction projects to appear in upcom-
ing issues of Silicon Chip include:
4-Channel Guitar Mixer
Adjustable 0-45V, 8A Power Supply
Interphone Digital Telephone Exchange
1.5V to 9V DC Converter
Multi-Sector Home Burglar Alarm
1-Megabyte Printer Buffer

Exciting and Imaginative Features like:
Understanding Computer Memory

Become
A Charter

Subscriber
Today

If you are fascinat-

How to Interlink Musical Instruments
P e What’s New in Oscilloscopes
especially the hobby € 53 {E61% Bl 5608 B-Couniy Bovievard, Farmingdals, New vor 11735~ pE793
igr?;ﬁ};lgi';:;gcttg ‘|‘ I'm convinced! Enroll me as a Charter Subscriber. Enter my subscription as designated below.
theory, applications in

PE793
Y United States of America
home and shop, and 1+ 12 issues for $29.95

-
]
1

1
1
1
Canada '
O 12 issues for $40.61 4
3 V[ 24 issues for $49.95 3 24 issues for $70.57 '
latest de\i:eolﬂ?nﬁlrgg’t'f ||l (Includes postage & G.S.T.) '||
éogea,r;em pd i Ito ‘D Payment enclosed Please charge my O VISA [ Mastercard
Xperi an -It,
then Silicon Chip is
your kind of magazine.

+ For your convenience, it paying by credit card: To avoid any interruption in service, your subscription will be renewed
', automatically at 12-issue intervals, at the then prevailing introductory rate, until you advise us to cancel it
1 o

Signature
]

1

1

]

1

1

1

1

Silicon Chip is available \ Account No. Expiration Date !
eXCIUSiver by SUbscription '.Offer valid in the U.S.A. and Canada only. No foreign Orders. \l
. o ‘
So take advantage of this ~ {Name ]
great opportunity and start ~ 1Address ' ||
your Charter Subscription 1% . State Zip |
today. LAII orders payable in U.S.A. funds only. Allow 6-8 weeks for delivery. !
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A/V Receiver

NEW PRODUCTS

Designed to be the centerpiece
of a home-theater system, the
Model RX-V660 digital sound-
field processing (DSP) audio/
video receiver with five-channel
amplifier from Yamaha Elec-
tronics provides four DSP
modes—concert video, mono
movie, rock concert, and con-
cert hall—as well as digitally
processed Dolby Pro Logic sur-
rouna sound. The user can opt
to add digital sound-field pro-
cessing to its Dolby Pro Logic,
yielding a dramatic five-channel
presentation that adds another
dimension to the surround effect
to create a realistic simulation of
the movie theater experience.
The RX-V660 provides 65 watts
per channel to the front pair of
stereo speakers and 25 watts
per channel for the center and

rear pair. Seven audio and three
video inputs are provided. Level
controls for front- and center-
channel outputs, three center-
channel mode positions, and
variable digital delay make it
easy to accommodate individual
listening tastes and room condi-
tions. A digitai test-tone
generator makes setting up and
adjusting the unit's surround-
sound function easy.

The Model RX-V660 audio/
video receiver has a suggested
reteil price of $699. For further
information, contact Yamaha
Electronics Corporation, USA,
6722 Orangethorpe Avenue,
Buena Park, CA 90620.

CIRCLE 101 ON FREE
INFORMATION CARD

| DUAL ANALOG-OUTPUT
POWER SUPPLY

Intented for vocational and other
educational applications, as well
as for use in servicing and
circuit design, the versatile
WP-702B dual analog-output
power supply from The Vector
Group is capable of series, par-
allel, and floating-ground
operation. It has a unique over-
voltage short-circuit protection
circuit, and a convenient

115-120/230-240 VAC 50/60-
Hz switch is located on the rear
of the unit. The WP-702 dual
0-20-VDC at 0-200-mA analog
supply has two large, easy-to-
read meters that display DC
voltage or current at the flip of a
switch.

The WP-702B has a sug-
gested list price of $365. For
additional information, contact
The Vector Group Inc., 189
Horsham Road, Horsham, PA
19044; Tel: 215-672-6702; Fax:
215-672-3411.

CIRCLE 102 ON FREE
INFORMATION CARD

MINI ACA LEAKAGE
TESTER

For measuring low AC currents
in ranges of 200 mA, 20 amps,
and 200 amps, Extech’s Model
380654 Mini ACA Leakage
Tester provides 2% accuracy at
2.5 samples per second. The
instrument features low-battery
and overload indicators, auto
polarity, and zero adjust. Its
bright Y2-inch LCD readout fea-
tures a data-hold function. The
pocket-sized leakage tester
comes with test leads, a 9-volt
battery, and a carrying case.

The Mini ACA Leakage Tester

WW. atneidsaadiadiohistorv.com

costs $139. For additional infor-
mation, contact Extech
Instruments, 335 Bear Hill
Road, Waltham, MA 02154; Tel:
617-8907740; Fax:
617-890-7864.

CIRCLE 103 ON FREE
INFORMATION CARD

TINY HF TRANSCEIVER

According to Kenwood, their
TS-50S is the world's smallest
HF transceiver, measuring
7.16 X 2.4 Xx9.32 inches and
weighing in at 6.4 pounds. The
full-featured unit offers 100-
channel memory, 10 watts of

output power (adjustable to
50W, 10W), dual VFO’s, wide
receiver dynamic range, all-
mode squelch, and automatic
gain control (slow/fast). The
TS-50S is an all-mode (SSB/
CW/AM/FM) transceiver that is
capable of being controlled by a
computer. It features convenient
menu programming, a large dis-
play with dimmer control, a
noise blanker, a programmable
function keypad, and a multi-
function microphone.

The TS-50S compact HF
transceiver has a suggested list
price of $1199.95. For further
information, contact Kenwood
Amateur Radio Division, 2201
East Dominguez, P.O. Box
22745, Long Beach, CA
90801-5745; Tel: 310-639-9000; |
Fax: 310-604-4487. [ ]

CIRCLE 104 ON FREE
INFORMATION CARD
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COMPUTER KILL SWITCH
(Continued from page 45)

you can use the DEBUG.COM pro-
gram supplied with DOS to directly as-
sembly the programs. See your DOS
manual for instructions on using the
DEBUG.COM program. Alternatively,
you can order a copy of the programs
compiled on diskette from the sup-
plier mentioned in the Parts List.

The programs can simply be run
from DOS, which sounds a bit inade-
quate, but let's examine what you can
do with these simple programs and
DOS. Let’s say your word processor is
printing a long document in your of-
fice and you'd prefer beating rush-
hour traffic rather than waiting for the
printout to finish. While your word pro-
cessor is busy with the print job {and
ignoring the keyboard), just type in
the command to exit to DOS and en-
ter the name of whichever program
you will use from Listing 1 followed by a
carriage return. Arm the Switch by
pressing S2, turn off $1, get your coat,
and run for the parking lot. When the
word processor is through printing it
will process the keystrokes that allow it
to exit to DOS, DOS will process the
keyboard input to run the program,
and the computer (and the printer if
it's plugged into the unif) will shut
down for the night.

You can use that technique when
dealing with almost any prolonged
software process—faxes, modem
communications, CAD computations,
etc. We use it to shut our system down
at night after some CAD software
routes a large PC board using multi-
ple routing strategies. Large double-
sided boards can take a long time,
and since we ask the computerto try it
twelve different ways (typically start-
ing late at night), the process some-
times ends in the wee hours of the
morning. We like our work, but not
enough to sitin front of a computer all
bleary eyed just to shut it off after four
or five hours.

There are yet other ways to get DOS
to control the Kill Switch. For example,
you could use DOS’s print command
to transmit a file containing the trigger
character. You could also use DOS to
run a batch file containing an appro-
priate command or two 1o send the
data to the port. You could even use
DOS to give you keyboard control

over the interface. To do that type:
COPY CON: PRN:

at the DOS prompt. That command
will cause anything that you type at
the keyboard to pass to the printer
port. You can now type-in the trigger
character and send it to the printer by
pressing the control and Z keys simul-
taneously followed by enter,

_ You can use a word processor, 100,
You can place the trigger character in
a file and print the file from the word
processor. That is a particularly good
technique if you want the computer
to shut down after printing out a file;
just place the trigger character at the
end of the file.

Construction. The authors’ pro-
totype was built into a relatively small
case considering everything that's
packed into it. All of the small compo-
nents are mounted on a piece of per-
fooard and point-to-point wired
together.

To make the straight-through con-
nection between the computer and
printer, we attached PL2 (the male
DB-25) to the free end of a 3-foot rib-
bon cable, and attached SO2 (the
female DB-25), mounted on one end
of the case, about 6 inches short of
the other end of the cable. The extra 6
inches of ribbon cable makes the
connections from the computer/
printer combination to the rest of the
circuitry. The LED and switches $1 and
S$2 are mounted on the top of the
case.

The linecord from PL1 enters the
case at the other end, and the
ground and neutral leads connect di-
rectly to the AC sockets (SO1-a and
SO1-b). The hot lead from PL1 con-
nects directly o $1 and TR1, which are
mounted on the perfboard. The out-
put of TR1 is then connected directly
to the hot side of SO1-a and SO1-b.
The openings for the AC receptacles
were cut in the case using a nibbling
tool. After drilling a small hole, the nib-
bling tool allows you to carefully cut
an opening in almost any project
case. No electronics hobbyist should
be without one. Radio Shack sells a
pretty good nibbling tool for about
ten dollars.

As mentioned earlier. you can use
the device without a printer. That
should cause no trouble for those of
you who will control the switch using
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Here's the authors’ completed prototype
for their computer-controlled Kill-
Switch.

the software in Listing 1. However, if you
will be using software that relies on
DOS and/or the computer's BIOS, you
could run into trouble unless you mod-
ify the Kill Switch. Unlike our program,
DOS and the BIOS might iook at the
various handshaking lines to make
sure the “printer” is okay. Of course,
since there is no printer, DOS and the
BIOS will assume something is wrong
and never send data 1o the port.

One way around that is to trick the
computer into thinking that there is a
ready and waiting printer available
by tying the handshaking inputs to
appropriate logic levels. Specifically,
tie pin 12 (paper empty) and pin 11
{busy) low, tie pin 13 (select) and pin 15
(error) high, and connected pin 10
(acknowledge) to the strobe line.
Note: the strobe line should still also be
connected to the 74521.

Now you might be wondering why
you should tie the acknowledge line
to the strobe line. That permits the
computer to “shake its own hand.”
When the computer sends the strobe
pulse, it considers the falling edge the
start of transmission (thats indicated
by the arrow on that edge). By the
time the strobe line is low, the comput-
er has already begun waiting for the
acknowledge pulse. Interestingly
enough, the computer only concerns
itself with the rising edge of the ac-
knowledge pulse; it pays no attention
to the pulse’s logic level or its falling
edge. Since the computer starts wait-
ing for the rising edge of the acknowl-
edge pulse right after the falling edge
of the strobe pulse, we can use the
rising edge of the strobe pulse in
place of the rising edge of the ac-
knowledge pulise. That's what the
strange connection accomplishes.

Once you have a working Kill
Switch, you'll wonder how you ever
got along without one. ]
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SLIDE PRESENTATION
(Continued from page 69)

going to the projectors and remote
control, are made with screw-type
terminals, along the edge of the
board. On the back side of the board,
the circuit was interconnected with a
combination of wire-wrap and solder
connections.

The boards were housed in a gen-
eral-purpose enclosure with alumi-
num top, bottom, front, and back, and
plastic sides. The main logic board is
mounted on stand-offs to the bottom
of the case. The power supply was
built directly on the bottom of the
case at the right of the main logic
board. The components were
mounted on standard terminal strips
fastened to the bottom of the case.
The voltage regulator was mounted
on a piece of ¥s-inch aluminum pop-
riveted to the bottom of the case,
providing adequate heat sinking. The
power transformer is mounted to the
rear of the case on the right side.

The two Triac lamp-dimmer circuits
were built on the rear of the case to
the left of the power transformer. The
components are mounted on stan-
dard terminal strips, which are fas-
tened to the back of the case. The
Triacs themselves were chosen to
have isolated tabs so that the tabs
can be mounted directly to the alumi-
num back of the case with screws,
avoiding the inconvenience of in-
sulating hardware while still providing
sufficient heat sinking by means of the
case only. The fast, medium, and slow
switches are mounted to the front of
the removable top panel and are
connected to the main logic board
by a 4-pin connector, enabling the
top cover to be removed without in-
convenience.

There is litle that is critical in any of
the circuitry. Tantalum capacitors
were used in most of the applications
because of their compactness. If you
have the space, you may want to use
less expensive but bulkier standard
electrolytics. The twelve relays used in
the two relay trees must be reed-type
units with fast pull-in and fast-release
characteristics. Relays with more mas-
sive armatures, which pull in and re-
lease more slowly, will create a
flickering effect during the slide fades.

The other relays are not critical as

long as they are within the voltage
and current capabilities of the relay
drivers. The relays driven by the relay
drivers are all shunted with suppres-
sion diodes, which are necessary to
prevent inductive pulses from causing
SpUrious responses.

The Kodak Carousel projectors
have two connectors on the back (or
on the side in newer models), a five-
pin connector for the remote control,
and a 2-pin connector in series with
the lamp filament. In searching for a
connector that would match the
spacing of the 5-pin connector, |
stumbled across Radio Shack catalog
numbers 270-041 (male) and
274-1215 (female), which fit the
Carousel connector exactly, but are
sold by Radio Shack as automotive
sound system connectors.

The 2-pin connector, on the other
hand, turned out to be more of a
problem. Nowhere | did find a reg-
ularly available 2-pin connector that
would match the spacing of the one
onthe Carousel. As luck would have it,
| discovered a half-a-dozen 2-pin
connectors in my junkbox that with a
hard push would fit that connector.

The 2-pin connector was epoxied
to the bottom of the 5-pin connector,
and that combination was covered
with shrink tubing to make a unified 7-
pin assembly that connects to the
back of the Carousel projector. If you
are unable to find a 2-pin connector
that will fit, one solution might be to
open the projector and solder 18-
gauge zip cord 1o the two pins of the
2-pin connector, and then bring out
the zip cord and connect it to a
female connector of a commonly
available type. (Bear in mind that if
your projectors are new, any modi-
fications would void your warranty) Be
wary, however. the 2-pin lamp con-
nector and anything subsequently
connectedto itis live with 117-volts AC
whenever the Carousel projector is
connected to the power line.

Setting the Tone Decoders. The
last task to complete is to set the fre-
quency of the tone-decoder os-
cillators. If the same Slide-Presentation
Manager used to record the slide pre-
sentation is used to present the slide
presentation, you can be sure the pro-
gram will work no matter how the os-
cillators are set. The reason being that
the same tone-decoder oscillators

that are used to generate the record
signal to the tape recorder are also
used to gate the fade signal from the
tape recorder.

However, since the middle tone-de-
coder oscillator (U2, operating at 180
Hz) is also used as the base for the
clock pulses that drive U8, if the fre-
quency of that oscillator is far from 180
Hz, the dissolve times stated
elsewhere in this article will be off. Alot
of experimentation went into decid-
ing on the right dissolve times, and a
great departure from those times will
resultin less satisfactory results from an
aesthetic point of view.

Set the tone-decoder osciliators as
follows: If you have a frequency coun-
ter, connect its input to pin 5 of U1 and
adjust R2 for exactty.-360 Hz. Then con-
nect the counter to pin 5 of U2 and
adjust RS for 180 Hz, and finally con-
nect the counter to pin 5 of U3 and
adjust R7 for 90 Hz. If you don’t have a
frequency counter, but have an 0s-
cilloscope, connect the vertical input
to pin 5 of U1 and an isolated source
of AC-line 60 Hz to the horizontal input,
and adjust R2 for a stable Lissajous
figure containing 6 loops, U2 and RS
for 3 loops, and U1 and R7 for 1%
loops.

If you have neither a frequency
counter nor an oscilloscope, but have
an audio oscillator or function gener-
ator, apply the output of the gener-
ator to J1 (the rrom-1aPE jack), and
adjust the level for approximately 0.5
volt. Set the generator to 360 Hz (the
accuracy of this setting will determine
the accuracy of the tone decoder),
connect a DC voltmeter (set to the 5-
volt DC range) to pin 8 of U1, then
adjust R2 until the voltage at R8 goes
low. Similarly, do the same for U2 and
U3, setting the audio oscillator for 180
Hz and 90 Hz and adjusting RS and R7,
respectively.

Finally, if you have none of the
above equipment, set R2, RS, and R7
at mid-rotation and let the chips fall
where they may. Then. never change
the settings and always use the same
Slide-Presentation Manager to pres-
ent the slide show that was used to
make the slide presentation. If you use
the last method, before you make a
slide presentation, try the various dis-
solve rates—fast, medium, and slow—
with slides in the trays. If the dissolve
rates don’t please you, adjust RS until
you are happy with them. [ ]
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POST-CODE READER
{Continued from page 32)

short as possible. All the wiring should
be done now except the connections
going to the display.

The display presents us with a few
choices. When | first built this device, |
used the TIL311's plugged into regular
IC sockets. | found that because | had
cut the board to minimize its height
above the mother board, the display
now faced the back of the next
board. This made it very difficult to
read. To remedy this, 1 replaced the
sockets with wire-wrap sockets with
leads | had bent at a right angle (see
the photo at the start of this story). The
display would now face up and could
be read by looking down on the com-
puter’s bus. Another option, along the
same lines, is to have the display face
the back of the computer. That way it
could be seen through the hole nor-
mally covered by the backplate for
the expansion slot. Of course, that re-
quires being able to see the rear of
the PC for use.
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Your Ticket To

SUCCESS!

Over 28,000 technicians have gained admit-
tance worldwide as certified professionals.l
I Let your ticket start opening doors for you. I

| ISCET offers Journeyman certification in I
Consumer Electronics, Industrial, Medical,
Communications, Radar, Computer and
Video. For more information, contact the
International Society of Certified Electro-
nics Technicians, 2708 West Berry Street.
Fort Worth, TX 76109; (817) 921-9101.|

s, July 1993

Name
Address

I
|
|
|
| City
|
|
|
|

IC!

State _2Zip

Send material about ISCET and
becoming certified.

Popular Electron

Send one ''Study Guide for the
Associate Level CET Test.” En-
losed is $10 {inc. postage).
%0 L_c sed is $10 {inc. postage

If you choose to go with the dis-
crete-LED display (back in Fig. 2), you
can use this same advice to aim it. Not
only is the cost of this approach much

TABLE 1-—SOME CODES FOR A
PHOENIX BIDS
Post Carrespanding Tasi
Gede
{0 Oy
e First Sk ram: test
00§ Parity error in first 64K
1 DMA-regisier errar
o Interrupt-register error
27 Keyhoard-controller grror
28 CMOS-power errdr -
29 CMOS-configuration validation
28 Screen initlalization
3 Manachrame test
32 Color test 40 colamn
33 .| Colortest 80 column
28 Time of day clogk test
3G - | Seral port test
ian Paraflel port test
{o3E ¢ Math coprocessor

less than using the TIL311 displays, the
LED's are easier to see from the side as
well. However, you should make sure
that they are a different colorthanthe
power-monitoring LED's (which we'll
get to shortly) to avoid confusion. Re-
member to orient the LED's correctly
as they are polarized—the flat edge
of each LED must face the more-
negative voltage. If an LED is reversed,
the LED won't light.

The four LED’s and resistors for power
monitoring should now be added fo
the board. Using the correct-value re-
sistor for each of these LED' is impor-
tant: be sure fo use the 1k resistors for
the +12 and —12 voltages, and the
330-ohm resistors for the +5and -5
voltages.

Use. In normal usage the display can
be left plugged into the computer’s
bus. It takes lithe power, but does oc-
cupy a slot. If you are tight for slofs, it is
easy enough to plug it in only when
needed.

With the board in place, the four
power LED’s should be lit. Each
monitors a different voltage that is im-
portant to your computers cperation.
If your computer dies, and any of the
power LED's are out, the power supply
would be the best place 1o start your
diagnosis.

When you first turn on or reset your
computer, the code display will indi-
cate each test as it is run. If the com-
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puter locks up at any time the display
will indicate the code of the last test
attempted by your PC.

The meaning of the codes is some-
thing determined by the manufac-
turer of your BIOS. Table 1 presents the
meaning of a few codes for one ver-
sion of a Phoenix BIOS as an example.
It would be a good idea to get the
proper POST codes for your particular
BIOS and motherboard from its man-
ufacturer as soon as possible so
they're on hand in the event of a
breakdown.

If you are using the discrete-LED dis-
play, you must convert the binary
number represented by the display
info two hex digits. It is important to
note that the display is reversed from
normal, so when an LED is unlit it repre-
sents a ", and when it is lit, it repre-
sents a “0". For example, if LED1
through LED8 are, in order, lit, unlit, un-
lit, lit, lit, unlit, unlit, and Iit, then they
indicate a binary value of 01100110, or
the hex value of “66.”

There is one situation that will block
the use of the this tester. Every mother-
board is designed somewhat dif-
ferently, and certain motherboards
are designed in such a way that ports
0 through 1FF are not allowed on the
expansion bus. For most applications,
that is fine because those ports are
used for system functions (such as the
keyboard, the direct-memory-access
controller, etc). However, this scheme
would prevent the code reader from
working. Luckily, that should not pose
100 much of a problem since only a
small percentage of motherboards
have this limitation.

Testing. No project is complete until
it's tested and working. Even though
this is a simple project, errors can
creep in. 1t is important that the dis-
play works accurately, otherwise you
won't be able to trust it to tell you the
real diagnostic code. Listing 1 con-
tains a simple BASIC program that will
test out this project. it sends values
from 0 to 255 to port 80. By watching
the display count from 0 to FFyou can
verify that the device is working.

This board is a simple tool that can
be very helpful if your system goes
down. It won't be able to tell you ex-
actly what's wrong, but it will point you
in the right direction and certainly
save you some time, and perhaps
even a few bucks. [ |
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| ANTIQUE RADIO
{Continued from page 71)

effectively throw a short
across the power supply,
blowing the fuse and cut-
ting off the filament circuit
from the power-supply out-
put.

The 1N4001 diodes used
in the circuit will normally
begin conducting at
around two volts when con-
nected as shown. But there
are variations among di-
odes. Purchase several and
fry them in different com-
binations, selecting a set of
three that will conduct
when the voltage climbs to
slightly under two volts.

As described, the circuit
will protect 1.1-volt tubes
such as the types 11 and
"12. Incidentally, Mr. Zinck
warns that low-current fuses
such as the one used in his
circuit have a high resis-
tance. Your power supply
might have to deliver about
1.6 volts to the circuit to get
1.1 volts out.

YOURS FOR THE
ASKING

Reader Don Lehman (378
Fairway Drive, Columbus,
OH 43214-1848) has been
interested in radio since he
first began listening with a
crystal set back in the
mid-1920's. But since he's
not into radio restoration
right now, he’s willing to
pass along a couple of
{items to those who would
]prowde them with a good

home.

One of the items is a
Philco Model A-361 receiver
with speaker, but without its
console cabinet. Don be-
lieves that this model
receiver was originally built
as an auto radio for use in
|Ford cars. But Philco, stuck
with the sets when the
onset of World War Il halted
civilian auto production,
converted them to AC op-
}ero’rion. The Philco is

" | available for the cost of

packing and shipping only.
Don also has a copy of
John Rider’s Servicing Su-
perheterodynes, published
in 1934, that he'll be glad to
send postpaid to the first
person requesting it. Finaily
Don mentioned a Heathkit
Model IM-21 VIVM avail-
able for the cost of packing
and shipping. However, I'd
guess that the latter has
already found a home,
since it was also offered in
Popular Electronics’ gen-
eral letters column last April.
Incidentally, if you want a
response from Don on the
status of your request, you
should include an SASE.
That's all the room | have
this month. I'll try to get to
the remaining letters next

| time! In the meantime, write

me c/o Anfique Radio, Pop-
ular Electronics, 500-B Bi-
County Blivd., Farmingdale,
NY 11738. a

THINK TANK
(Continued from page 78)

your letter. Even though !
live in a suburb of America,
I am fortunate enough to
be surround by parts sup-
pliers and very large
bookstores. You really
opened my eyes to how
lucky | am.

You'll be happy to hear
that since three of your
ideas made this column, I'll
be sending you three
books. | hope they help,
and thank you for en-
lightening me.

Surely those of you that
can get ahold of parts and
such have something to
contribute to this column. If
SO, please send your circuit
ideas and hints to Think
Tank, Popular Electronics,
500-B Bi-County Blvd., Farm-
ingdale, NY 117385. If your
work appears here, you will
be rewarded with one of
our books. a

SUPER
12 HOUR
RECORDER

CALL TOLL FREE II

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

Digital Counter.

_ $119.00*
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PC GUIDE
(Continued from page 40)

expansion and accessory-port slots
for memory, modems, and other pe-
ripherals. If your portable will double
as a desktop PC, check to see if a
special expansion unit (a “docking
station”) is available to simplify con-
necting the unit to power and pe-
ripherals.

To call home, you'll almost certainly
need a modem and a variety of con-
necting cables. The portable should
include or accept an internal 2400-
bps data (9600-bps FAX) or higher
speed modem, although external
modems are favored by many frav-
elers. A large carrying case is helpful
to protect the portable and to carry
the assorted paraphernalia you'll
need. Other than a modem, you may
find that you won't need other pe-
ripherals like printers.

Portable Warranties. Road warriors,
be forewarned: because they get lots
of abuse, portables tend to break and
get lost or misplaced. Warranties on

portables are similar to those offered
on desktops. However, on-site service
often isn‘t included, since—unlike
desktops—portables are relatively
easy fo ship o the factory. Check out
the fine print on your warranty.

There are a few special procedures
that manufacturers have developed
to handle problems that occur on the
road. For example, Dell, AST Research,
GRID Systems, and some others offer a
loaner while your portable is being
repaired. Local CompuAdd stores let
you exchange your broken Com-
puAdd portable for a new one. They'll
also help you transfer your data, if pos-
sible. However, the fine print states
that this benefit is primarily for store-
bought CompuAdd computers, not
for mail-order CompuAdd Express
PCs.

Further Reading. Wherever you buy
your machine, be sure fo comparison
shop, not only for best price but to fully
explore the maze of available op-
tions. How you do this is up to you, but
let's explore your options.

One way to “get smart” on the cur-
rent PC marketplace is fo keep up

with avariety of computer magazines
and buyers guides. Start by carefully
perusing those magazines that cater
to savwy direct buyers, such as Com-
puter Shopper, Infoworld Direct, PC
Sources, and PC Magazine. Both the
ads and the editorial pages of these
publications—often with feature
comparison matrices, best-price
analyses and indices, and the like—
should be of considerable value.

Note: some merchandisers have
“low price guarantees” stating they
will equal or beat prices advertised
elsewhere. Often, you can secure a
low mail-order price yet buy locally
simply by presenting an advertise-
ment.

The PC state of the art changes so
fast that it's hard for books to keep
pace. But a small library of comptiter
“how to” reference books in the areas
of PC selection, upgrading. and per-
formance can help frame your buy-
ing guidelines. I've found severdal titles
high on comprehensiveness and
readability; see the boxed text entitled
“A Starter Bookshelf for Prospective PC
Buyers” for some recommended
reading. [ |
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THE SKY CHORUS
(Confinued from page 48]

tioned earlier, an additional mecha-
nism is required. This may have to do
with an effect noticed in 1842 by the
Austrian physicist Christian Johann
Doppiler. The frequency of a source of
sound will rise if the source is ap-
proaching the listener and will fall if it
is receding. The Doppler effect also
applies to light, radio waves, and
other wave-based phenomena.
Since the particles alternately slow
down as they approach the poles
and speed up as they approach the
magnetic equator, the Doppler effect
could explain the existence of hooks,
provided the electrons travel in
bunches. It is not known whether this is
the case. However, if they did not trav-
el in bunches, the slowing down and
speeding up effects would cancel.
Other possibilities are that the
noises start out very weak and are
amplified in the atmosphere and in-
volve another somewhat compiex
phenomenon: the interaction be-

tween particles and waves in the
ionosphere. If a stream of electrified
particles moves along with, and atf
nearly the same speed as, an elec-
fromagnetic wave, the wave can be
amplified at the expense of the ener-
gy of the particles. This may sound
impossible at first since radio waves
fravel in general at the speed of light.
It is true that particles cannot reach
the speed of light, but electromag-
netic waves can be slowed down to
the speed of fast-moving particles.

In fact, that is the principle of the
traveling-wave-tube amplifier, as illus-
fratedin Fig. 4. Inthat type of amplifier,
the wave is slowed down by making it
fravel through a helical or spiral-
shaped duct or wave guide.

In the magnetosphere, the wave
from a small electrical noise might be
slowed naturally by interaction with
electrons and the Earth’s magnetic
field. It is estimated that that would
reduce the speed of the wave to
about one-tenth of its speed in a vac-
uum, or to about the speed of the
particles coming from the Sun. There
are components in the magne-
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tosphere that make a natural fravel-
ing-wave-tube, which could take the
ever-present but exceedingly weak
noises and amplify them.

The last possibility is that these VLF
noises are actually the result of light-
ning discharges, but that they have
been changed by some as yet unex-
plained phenomenon.

it could be that all these possibilities
are correct, Each could act alone or
in combinations at various times. It is
worth noting that all involve the inter-
action of ionized particles from the
Sun with the magnetic field of the
Earth. That is supported by the close
association found between solar dis-
turbances and noise storms.

New phenomena has been de-
tected beyond the altitude where
normal whistler propagation cuts off.
A powerful fluctuating noise has been
detected with frequencies that ex-
tend from 200 to 100,000 hertz. The
noise has been observed between
five earth radii (about 20,000 miles
out) and 25 earth radii out. Emissions
have included hiss, chorus, risers, and
constant fones. [ |
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CATALOG KNOCKED
MY SOCKS OFF"”

We get that sort of comment all the time. People are impressed
that our free Consumer Information Catalog lists so many free
and low-cost government booklets. There are more than 200 in
all, containing a wealth of valuable information.

They tell you how to make money, how to save money and
how to invest it wisely. They tell you about federal benefits,
housing and learning activities for children. They fill you in on
nutrition, jobs, health and much, much more.

Our free Catalog will very likely impress you, too. But first you

have to get it. Just send

your name and address to:

Consumer Information Center

Department KO
Pueblo, Colorado 81009

A public service of this pubiication and the Consumer Information Center of the U S. General Services Administration

Consumer
Information

HAM RADIO
(Continued from page 80)

pF value is needed (use 39-
pF or 47-pF standard-value
units).

In the final “cut-n-fry” on
the bench, adjust the exact
values of the frimmer ca-
pacitor (C5) and the
inductance of L1 to find the
exact match needed. For
the first trial, though, use the
following component val-
ues: C1 and C2, 68C pF; C3.
5 pF or 120 pF (depending
on philosophy); C4, a £0-pF
variable; C5, 60- or 80-pF
trimmer (set to about 40
pF); C6-a, 100 pF; Cé-b, 27
pF (use 30 or 33 pF as
available); C_, 39 or 47 pF;
and L1, 4.46 pH.

All the capacitors that
can affect the operating
frequency (C1-Cé and C)
should be NPO ceramic-
disc, silvered mica, or poly-
ethylene types for best
temperature-drift perfor-

mance. Be wary of silvered-
mica units, however, be-
cause they can individually
be quite poor in the tem-
perature-coefficient
department. I'd stick with
NPO ceramic or poly-
ethylene units unless you
can hand select the sil-
vered-mica units, Next
month we will [ook at sta-
bilizing the oscillator.

ANOTHER PARTS
SOURCE

Literally hours after mail-
ing the June column, |
received a new catalog in
the mail. It is from Ocean
State Electronics (PO. Box
1458, 5 Industrial Drive,
Westerly, RI, 02891; Tel.
800-866-6626 and
401-596-3080).

They stock a lot of dif-
ferent items that are
otherwise hard to obtain. |
bought some high-quality
variable capacitors of the
sort needed for the VFO's in
this months column. [ ]

Model 1010 Digital Sweep/Function Gen
$289

Finally. digttal frequency and waveform synthests at a price

everyone can afford Sine, Square Trniangle. Ramp. Pulse

AM and FM modulation - All under full digital control with

9 programmable memory setups. Oto 8 MHz at 50 parts

per million frequency accuracy Alphanumenc display

30 Day money back guarantee QOne year parts and labor
Model 4010 Digital Function Generator
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Model 2010 1 GHz Frequency Counter
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Model 3010 2.4 GHZ RF Frea. Gen
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BEST Super Tri-Bi Auto/
Var. Gain Adjustment $119.95.385  US Cable’ll Beat
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o Advertised In
this Magazine!

Digital Video Stabilizer. $59.95....529
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30 Day Money Back Guarantee
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For Our Record

1, the undersigned, do hereby declare under penalty of perjury
that all products purchased, now and in the fu!urg. will only be
used on Cable TV systems with proper autborization from
local officials or cable company officials in accordance with all
applicable federal and state laws. FEDERAL AND VARIOUS
STATE LAWS PROVIDE FOR SUBSTANTIAL CRIMINAL
AND CIVIL PENALTIES FOR UNAUTHORIZED USE.

Date:

Signed: -
No Florida Sales!

CIRCLE 9 ON FREE INFORMATION CARD

WWW. aknerieaatadiahistarv.com

so1uo8|3 tendod ‘g661 Ane

©o
w


www.americanradiohistory.com

Popular Electronics, July 1993

[(<]
=

ELECTRONICS MARKET PLACE

FOR SALE

CABLE test chips. Jerrold, Tocom, S.A.,
Zenith. Puts cable boxes into full service
mode! $29.95 to $59.95. 1.(800) 452-7090, (310)
867-0081.

LASER & special effects products. Lasers from
$9.95. We specialize in laser and special effects
products for commercial, and hobbyist applica-
tions. Free catalog: DESIGN IMAGES, DeptP7,
Box 292125, Lewisville, TX 75029. (214)
221-9711.

SECRET cable descrambiers! Buiid your own
descrambler for less than $12.00 in seven easy
steps. Radio Shack parts list and free descram-
bling methods, that cost nothing to try, included.
Send $10.00 to: HARRY WHITE, PO Box 1790,
Baytown, TX 77522.

Cable TV
DESCRAMBLERS

1-800-228- 7404

Go to the Source

* NU-TEK ELECTRONICS

3250 Hatch RD
Cedar Park TEXAS 78613

300 EXPERIMENTERS CIRCUITS — Complete
in 6 practical books using diodes, relays, FET's,
LEDS, IC 555's, and IC CA3130's for building
blocks. Only $33.00 plus $5.50 for shipping. USA
and Canada only. US funds. ETT, INC., PO Box
240, Massapequa Park, NY 11762-0240.

CABLE descrambler liquidation. Major makes
and models available. Industry pricing! (Example:
Hamlin Combo’s, $44 each... Minimum 10 orders).
Call WEST COAST ELECTRONICS, 1 (800)
628-9656.

FREE CATALOG

FAMOUS “FIRESTIK BRAND CB ANTENNAS
AND ACCESSORIES. QUALITY PRODUCTS
FOR THE SERIOUS CB’er. SINCE 1962
FIRESTIK ANTENNA COMPANY

2614 EAST ADAMS
PHOENIX, ARIZONA 85034

SURROUND Sound weatherized indoor/outdoor
speakers. Retail $249.95, factory direct price
$69.95 + $8.00 S&H. Send ‘check or money order
to: MTM ENTERPRISES INC., 561 Keystone Ave.
#356, Reno. NV 89503. For brochure only, send
$1.00.

LEARN what stralegles cable TV compames-as_e
to find bootleggers. Send $12.50 to R.M.S., Box
220685, Anchorage, AK 99522-0685.

TUBES. (Thousands in stock). Send SASE for list.
FALA ELECTRONICS, PO Box 1376-2, Milw., W
53201.

PRINTED circuit boards — etched, drilled, tin
plated. Single sided $1.25/sq. inch. Free shipping.
CHELCO ELECTRONICS, 61 Water Street, May-
ville, NY 14757. 1 (800) 388-8521

CB RADIO OWNERS!

We specialize in a wide variety of technical
information, parts and services for CB radios.
10-Meter and FM conversion kits, repair books,

plans, high-performance accessories. Thousands
of satisfied customers since 1976! Catalog $2
CBC INTERNATIONAL
P.0. BOXY 31500PE, PHOEMNIX, AF 83046

CELLULAR Hackers Bible Theory — hacks —
modifications — programming — $53.95. Cellular
Cloning Video — $39.95. Cellular Programmers
Bible — $84.45. Catalog — $3.00. TELECODE,
PO Box 6426 PE, Yuma, AZ 85366-6426.

OSCILLOSCOPE 50 MHz, dual channel, solld
state calibrated, manual $250.00. 1 (800)
835-8335 X-123.

CABLE TV descramblers. All major brands.
Have make/model used in your area when calling.
1 (800) 327-3407. For a free catalog write: K
VIDEO, PO Box 29538, aneapohs MN 55429.

COMPUTER software IBM and Commodore, as
low as $1.80 per disk. Hundreds of titles available.
Call for catalog DAYTON SHAREWARE, (513)
294-5828.

PC board service. Smgle quantity ss. No setup
fee. We also scan magazine artwork. Get out your
back issues. FIRST PROTO, (407) 392-8677.

VCR Repairs You Can Do. Save $. Make $. 403-
page textbook used by national correspondence
schools. $ Back-guarantee. 35,000 sold, 2 re-
turned. 704 illustrations + tool. Mail $24.95 to
WORTHINGTON PUBLISHING, Box 16691M,
Tampa, FL 33687-6691.

ELECTRONIC engineering. 8 volumes com-
plete. $109.95. No prior knowledge required. Free
brochure. BANNER TECHNICAL BOOKS, 1203
Grant Avenue, Rockford, IL 61103.

ESP, bioelectricity, microwave hearing. Intro-
duction, comprehensive booklist...$1.00.
RESEARCH ASSOCIATES, PO Box 3583C,
Boynton Beach, FL 33424-3583.

ACTIVE Filter Handbook: Easily design/build
filters for most applications. Send $10.95,
EE-Z-SOFT, 9001 Swigert, Loveland, OH 45140.

BEEP beep Repair IBM compatible PC's with the

“Post Code Master” plug in card. Shows result of
Power On Self Test performed by all major BIOS's.
Manual reveals their meaning and aiso explains
those cryptic beep codes. $59.00 MSD, 4100
Moorpark Ave. #104, San Jose, CA 95117. (408)
296-4000 Fax: (408) 296-5877,

BEST BY MAIL

Rates: Write Natlonal, Box 5, Sarasota, FL 34230

OF INTEREST TO ALL

TWELVE-HOUR AUTOMATIC Cassette TELEPHONE RE-
CORDER. Records All Phones For Weeks. FREE BRO-
CHURE: PEP, Box 173, Woodstock, GA 30188-0173. (404)516-
1388.

MONEYMAKING OPPORTUNITIES
EARN $50-$300 DAILY Using Your Camcorder. Free Informa-
tion: WCE, Box 9803E, Fountain Valley, CA 92728.
NEED EXTRA MONEY? Let us show you how. Send $2.00 pl
h. Enterprises, 220 Sunrise Hwy. #171, Rockville Center, NY
1570

PLANS

CONFUSE LIDAR! PLANS, parts, sources to construct laser
speed gun confuser. info pack$3 00, plans $20. Send Check/
MO to: M. Wallace & Assoc., POB 267-Paul, Morrison, CO
80465.

HUGE 100 page communications catalog of
shortwave, amateur and scanner equipment. An-
tennas, books, and accessories too. Send $1.00
to: UNIVERSAL RADIO, 6830 Americana Pkwy.,
Dept. PE, Reynoldsburg, OH 43068.

EDUCATION/INSTRUCTION

LEARN Assembly Language for IBM PC and
compatibles. Disk $5.00. Book $18.00. ZIPFAST,
Box 12238, Lexington, KY 40581-2238.

SATELLITE TV

FREE — Catalog — Do-it-Yourself. Save
40%-60%. Lowest prices worid wide. Systems,
upgrades, parts. All major brands factory fresh
and warrantied. SKYVISION, 1048 Frontier, Fer-
gus Falls, MN 56537. 1 (800) 334-6455.

SUPER low satellite prices. Free U.S. and Inter-
national catalog. SATMAN, (309) 692-4140 (Int'l.),
1(800) 472-8626 in U.S.

I N N S e -
FULL- OR PART-TIME JOB/BUSINESS:

| Learn VCR renalr' I

I Professional-level home

study program. Master
easy-to-learn, high-profit
repairs without investing
in costly high-tech instru-
ments. Send or call today.

Free career kit:
800-223-4542

Name Age

Address Phone ( )

Ciey_ State_ _Zip______

The School of VCR Repair, Dept. VH341
6065 Roswell Road, Atlanta, GA 30328

WWW. atneidsaadiadioRistorv.com

VC-2 RS modules $375.00 (old boards call for
prices). 25k LNB $85.00. Tracker V $539.00.
Uniden 4400 $379.00. Uniden 4500 $599.00 with-
out modules. We advertise the best prices, call for
phone quotes on other equipment. P.S. We repair
all satellite related equipment. SATELLITE T.V,,
120 W. Centennial, Muncie IN 47303. (317)
288-0074.

INVENTORS

INVENTORS: Concept Network offers profes-
sional, inexpensive patenting and marketing
services. (New product ideas with prototype or
schematics preferred; but the?I are not required.)
FREE information packet: Call 1 (800) 835-2246
extension 67.

| BUY BONDS
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TELEPHONE LISTENING DEVICE _

@ home Connecls between any casselle of lape

recorder and your 1elephone hkne Starts auto
malically when phone 15 answered Records both
= sdes of conversalion Stops cecorder when
S teu.in.  phone s hung up

$19.95... ......

Super Powertul
FM TRANSMITTER
Many imes more powertul than other transmitters
Transmits up to % mike 1o any FM racho -Easy to
Assemble KA - up lo 9V bartery {nol nci )
For catalog of Transmitters, Voce Scramblers and
other specaty fems. enclase $2 00 to US) Corp.

‘ Record 1elephone conversations in your ofiice or
|

Calb 407 T2 1 DO o aned 31895 4+ 51.00
shizpirg par nam 2. LIS Coep., B0 Bun
FE-DEE. Weboune, FL BRI G005 0K

BUSINESS OPPORTUNITIES

YOUR own radio station! Licensed unlicensed.
AM. FM. TV, cable. Information $1.00
BROADCASTING, Box 13C-H7. Paradise. CA
95967.

MAKE $75,000.00 to $250,000.00 yearly or
more fixing IBM color monitors. No invest-
ment, start doing it from your home (a tele-
phone required). Information, USA, Canada
$2.00 cash for brochure, other countries
$10.00 US funds. RANDALL DISPLAY, Box
2168-H, van Nuys, CA 91404, USA. Fax (818)
990-7803.

HOME assembly work available' Guaran-
teed easy money! Free details! SASE.
HOMEWORK-P, Box 520, Danville. NH 03819,

FEDERAL loans for small businesses now avail-
able. 1 (800) 777-6342 for free details.

EASY work! Excellent pay! Assemble products at
home. Call toll free 1 (800) 467-5566 ext. 5730.

NEED money? Guaranteed emp oyment! Assem-
ble simple products at home. Easy work! Excel-
lent income! 1 (800) 377-6000. ex7930.

DISTRIBUTORS needed — High profits. Largest
selection & lowest prices of mini-satellite anten-
nas for homes. RV's & business use. Starting at
$296.00 . 1 (800) 886-5008.

GUARANTEED earn $100.00 per hour repair-
ing VCR’'s. No electronic experience neces-
sary. Most malfunctions simple mechanical or
electro-mechanical. Start repairing the first
day! Call 1 (800) 682-6877 or write VCR
MASTER SERVICE, 2001 Denison, Denton, TX
76201.

VISA MC Guaranteed. Solve your credit prob-
lems. Call 1 (800) 777-6342 for free details.

PLANS & KITS

HOBBY /broadcasting/ham/CB/surveillance
transmitters, amplifiers, cable TV. science, bugs.
other great projects! Catalog $1.00 PANAXIS, Box
130-H7. Paradise. CA 95967

FASCINATING Electronic Devices' Voice Dis-
guiser! Vocal Truth Indicator! Lasers! Transmit-
ters! Detectors! Free energy! High Voltage! More!
Kits Assembled! Catalog $4.00 (refundable)
QUANTUM RESEARCH, 17919-77th Ave..
Edmonton, Alberta. Canada T5T 2S1.

DESCRAMBLER kits. Complete cable kit $44 95,
Complete sateliite kit $49.95. Add $5.00 shipping
Free brochure. No New York sales. SUMMIT PE
Box 489, Bronx. NY 10465,

SURVEILLANCE transmitter kits tune from 65
to 305 MHz. Mains powered duplex, telephone.
room, combination telephone room. Catalog
with Popular Communications, Popular
Electronics and Radio-Electronics book re-
views of "Electronic Eavesdropping Equip-
ment Design,” $2.00. SHEFFIELD ELEC-
TRONICS, PO Box 377785-A. Chicago. IL
60637-7785.

60 SOLDERLESS Breadboard Projects in two
easy-to-read pocket books. Complete with circuit
descriptions. schematics, parts layouts, compo-
nent listings. etc. Both books (BP107 & BP113)
only $11.90 plus $3.50 for shipping. USA and Can-
ada only. US funds. ETT, INC., PO Box 240.
Massapequa Park, NY 11762-0240.

Bulld this kit which removes lead
EMO’UE vocals from standard stereo records

CD's, tapes or FM broadcasts. Sing
along with the background music.
Use with any home component
stereo. Additional kit adds reverb to
our voice, then mixes it with music.
re-assembled boards also avail-
able. Write for free info.
Weeder Technologies, P.O. Box
421, Batavia, Ohio 45103,

FM Transmitter Amplifier. Produces powerful
15-25 watt signal. Broadcast farther! Plans
$16.00. PROGRESSIVE CONCEPTS, 1313
Grand #291. Wa'nut. CA 91789.

MINI FM transmitter onfy 1"X1" transmits to any
FM radio. great science fair project! Complete
kit only 814 95 plus 81 50 S&H. D.V.
ELECTRONICS, PO Box 729. Middleburg. FL
32068.

UNINTERUPTABLE power supply for your PC or
Mac. Complete plans $9.95. Backup power. when
you need it. CUSTOM POWER SOLUTIONS, Box
1242, Hampton. NH 03842,

SCHEMATIC design program. Free brochure.
Wrnte SCHEME-ADDICT, Dept. 1, 8622 W. 44th
Place. Wheatndge. CO 80033.

YOUR IBM compatible computer switches most
any device with this simple inexpensive project!
Schematic and parts list $12.00. Application
guide and program disk included. SOFTWARE

TIMULUS, 1152 Reading Drive, Acworth, GA
30102.

Great kit for electronic
butfs SILENT SAM Turn
Signal reminder. Patent Ap-
proved! Best reminder yet
Will not bug you. Sounds
briefly & repeats only if you forget to cancel Quiet; braking
resets it. Complete kit of all parts PCB, case & instructions only
§$15 PPD. Wired units $7 more. Visa. MC (614) 231-8814. Call
for free information sheet. Siient Sam, 1627 Basil Or., Colum-
bus, Oh 43227

|
I
L T

BUGGED? Telephone tapped? Find out fast!
Free catalog of fantastic counter-surveillance
equipment! 1(800) 732-5000.

RADAR jammer complete with schematics. parts
list, board lay-out with art work, instructions.
$12.95 - $3.00 S&H. MATRIX MARKETING, PO
Box 33127P2. Kansas City, MO 64114,

BUILD 0-50 volt regulated dual tracking power
supply. Complete schematics and instructions.
$5.95. SMS ENGINEERING, 5932 West Bell
Road. Suite D106. Giendale. AZ 85308.

METAL detector. many applications: find lost
coins, jewelry. Use as stud finder. car sen-
sor....Schematics, construction instructions. di-
agrams. part sources. $10.00. Catalog free with
order. Catalog only, $2.00. DJ, 27 Mansfield
Place, D-D-O. Quebec. H9G 2B3.

MASTERCARD AND VISA are now accepted
for payment of your advertising. Simply
complete the form on the first page of this
section and we will bill. $15.00 minimum.

COMPUTERS

FREE catalog on disk of the newest IBM share-
ware programs. EZ-WARE, PO Box 5057-A.
Central Point, OR 97502.

I s LEARN COMPUTER

LEARN COMPUTERS!

Home study: become an expert with the I
personal p for home or i
use. Free literature: 800-223-4542. I

Name _ _ Age.
Address
B city_
L= School of Computer Training, Dept. KH341
6065 Roswell Rd., Atlanta, Georgia 30328

-State____ Zip

WWW_atneidsaadiadiohistorv.com

CABLE TV DESCRAMBLERS

* CONVERTERS *
and ACCESSORIES.

SAVE MONEY.
DON'T RENT!

PANASONIC,
PIONEER, JERROLD, OAK,

SCIENTIFIC ATLANTA
AND MORE. LOWEST PRICES.
FREE CATALOG.

(800) 234-1006

CABLE READY COMPANY

ANTIQUE RADIO CLASSIFIED
Free Sample! il srntil
Antique Radg's ﬁm;ij:l‘@ﬁ%}'Li,ut::kI *;j'“
Largest Circulation Monthly. kﬁ'@;i ° 'll
Articles, Ads & Classifieds. -
6-Month Trial: $16.95. 1-Yr: $29.95 ($44.95-1st Class).
A.R.C., P.O. Box 802-L10, Carlisle, MA 01741

HOME
FIRE
SAFETY.
ACTON IT!

FOR FBEE HOME FIRE
SAFETY TIPS, WRITE:
United States
Fire Administration
P.O. Box 70274
Washington, DC 20024
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ADVERTISING INDEX

POPULAR ELECTRONICS magazine
does not assume any responsibility for
errors that may appear in the index be-
low.

Free Information No. Page
6 AMCSales ................... 89
— Antique Radio Classified. . . .. . .. 95
— CBC International . .. .......... 94
— CIE .......... it 11
—_ Cable Ready Company .. ..... .. 95
— Claggk Video Offer ........ ..... 4
— Command Productions . ...... .. 26
— Doc Tech International .. ........ 3
— Electronics Book Club . ... .. 15, 27
— Electronic Tech. Today. ... .. .. CV3
— Firestik I ... ................. 94
5 Foley-Belsaw Company ......... 77
- Grantham College . .. ........ .. 25
7 Heathkit ..................... 89
— ISCET ..., 90
8 Jameco ... ... ... ... . ... ... Ccv2
— NRISchools .................. 21
- Nu-Tek...........coovviunn. . 94
— Silent Sam TSR Co............. 95
— Siticon Chip .................. 86

— The School of VCR Repair . . . 94, 95

- USICorp. .................... 95
10 Video Spectra . .. ........... ... 93
— WIDT ..................... Cv4
— Weeder Technologies .. ......... 95
9 Zentek Corp................... 93

ADVERTISING SALES OFFICE

Gernsback Publications, Inc.
500-B Bi-County Blvd.
Farmingdale, NY 11735
1-(516) 293-3000

Larry Steckler
President

Christina Estrada
Assistant to the President

For Advertising ONLY
516-293-3000
Fax 1-516-293-3115

Larry Steckler
publisher

Arline Fishman
advertising director

Denise Mullen
advertising assistant

Kelly Twist
credit manager

Subscription/
Customer Service/
Order Entry
1-800-827-0383

7:30 AM - 8:30 PM EST

ADVERTISING SALES OFFICES
EAST/SOUTHEAST

Stanley Levitan

Eastern Sales
1 Overlook Ave.
Great Neck, NY 11021
1-516-487-9357, 1-516-293-3000
Fax 1-516-487-8402

MIDWEST/Texas/Arkansas/
Oklahoma, Colorado, Arizona

Ralph Bergen

Midwest Sales
One Northfield Plaza, Suite 300
Northfield, IL 60093-1214
1-708-446-1444
Fax 1-708-559-0562

PACIFIC COAST/Mountain States

Mike Brooks

Pattis/3M

1800 North Highland Avenue
Suite 717

Hollywood, CA 90028
1-213-462-2700

Fax 1-213-463-0544

PE Market Center

Mike Brooks

Pattis/3M

1800 North Highland Avenue
Suite 717

Hollywood, CA 90028
1-213-462-2700

Fax 1-213-463-0544

WWW. atneisaadiadioRisterv.com

HAM SOFTWARE
(Continued from page 60)

format, which must be uncompressed
o your own disks. There is a good mix-
ture of old and new programs and a
large collection of PD clip art, mostly
in the PCX-file format, that includes
lots of artwork with amateur-radio
themes. The disc is $79.95 from Amsoft
(PO Box 666, New Cumberiand, PA
17070; Tel. 717-938-8249).

The Future is Digital. Amateur-ra-
dio software has come a long way
since it first appeared on “home com-
puters” in the late 1970s. No one
knows where amateur-radio software
development will end—really, it's a
never-ending, evolutionary process.
All thats certain is change, and that
change is sure to have a digital com-
plexion. The ham shack of the future
will feature PC-controlled radios, dig-
ital-signal processing (DSP), high-
speed modems, digital-satellite and
spread-spectrum gear, packet net-
working, multimode TNC’, and dig-
ital-imaging systems such as FAX
(facsimile), FSTV (fast-scan television),
and SSTV (slow-scan television).

One excellent publication | recom-
mend for learning more about digital
communications is Digital Digest. Pub-
lished by Tom Arvo, WABDXD, it serves
the growing interest in digital tech-
niques by providing useful and timely
information on all aspects of digital
communications, computers, soft-
ware, and related technologies.
Packet, RTTY, AMTOR, PACTOR, CW, FAX,
SSTV, PC's, computer inferfaces, and
other modes are covered. Published
six imes a year, subscriptions are $16
from Digital Digest (1908 Howell
Branch Road, Winter Park, FL. 32792
Tel. 407-671-0185).

Summing Up. Using the two hob-
bies, computers and amateur radio,
together makes good sense and can
make each more interesting and en-
joyable. And, with the lowered cost of
high-performance PC’s and other
hardware priced at very attractive
levels, its now practical and even
thrifty to dedicate (hard wire) one
computer for ham shack activities
and use a second fully-equipped
computer for general purpose or
household-computing chores. [ |
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, Elect icP backs at S ial Pri '
D eclronic rapernacks a pecia Fices ,
] ]
BP325-—A CONCISE USER’S oo BP311—AN INTRODUCTION TO BP287—A REFERENCE GUIDE [~ "~~~ = 1
I GUIDE TO WINDOWS 3.1 .... User's Guide to SCANNERS AND SCANNING . . .. An Introducttan 1o TO PRACTICAL ELECTRONICS Practical Electronics
J $7.95. Come to grips with Windows Windows 3.1 $7.95. Radio scanners have opened S TERMS. . . . $8.95. More than just a 1
l 3.11n the shortest and most effective s a realm of exciting radio iistening. Scanning dictionary of practical electronics — l
way. Learn how to manipulate Win- Understand radio wave propagation, - terms, the book goes a step further in i
B dows screens and DOS by Windows | T : types of transmissions, antennas. e getting down to fundamentals. A ref- By A8 1
l graphics interface. Master its word | S band assignments—the straight erence volume thatcan be read casu- _ l
processor, Paintbrush and data base 4L]; | dope on what to hear and where to > ally by a reader seeking knowledge. oo
1 along with Notepad, Macro Recorder, -t 8] | hear t! Comes complete with index. e o 1
PIF Editor. and Calculator. SR, | glossary of important terminology. l
]
[IBP248—TEST [J BP267—HOW TO BP265—MORE [J BP256—INTRO TO I
EQUIPMENT CON- Howta Une USE OSCILLO- ADVANCED USES LOUDSPEAKERS I
STRUCTION ..... Sibmutes 'SCOPES ANO OF THE MULTI- AND ENCLOSURE
$5.95. Details con- Equoment OTHER TEST EQUIP- METER . ... $5.95. OESIGN ..... $5.95. We
struction of simple, in- T MENT ..... $6.95. Mas- Use these techniques explore the variety of I
expensive, butl ex- l tering the oscilloscope to test and analyze the enclosure and speaker
tremely usetul test o “'. | is not really too difficult. performance of a vari- designs in use today. so
equipment. AF Gen, - This book explains all ety of components. the reader can under I
Test Bench Ampl, Au- EqEM the standard controls Also see how to build : stand the principles in-
dio Millivoltmeter, Tran- e and functions. Other add-ons to extend volved.
sistor Tester and six T equipment is also de- multi-meter ca-
more. scribed. pabilities.
[] CMOS1—CMOS POCKET GUIDE 1 .. .. $18.95. BP299—PRACTICAL BP249—MORE AD-

Works like the TTL Guides but covers all commonly
used CMOS standard devices. Six major sections. The

ELECTRONIC FILTERS
..... $6.95. Presents a doz-

VANCED TEST EQUIP-
MENT CONSTRUCTION

< ... $6.95, Eleven more
test equipment con-
struction projects. They in-
clude a digital voltmeter,
capacitance meter, current

first shows the device schematic. Next is a brief descrip-
tion of the component and is followed by full operating
details. The fourth section lists major applications, while
the 5th and 6th sections present essential data for that
device and a list of the relevant manufacturers. The final

en filter-based practical
projects with applications in
and around the home or in
the constructor's workshop.
Complete construction de-

two sections are a valuable cross-reference.

1 BP245—DIGITAL
AUDIO PROJECTS
..... $5.95. Practical cir-
cuits to buile and ex-
periment with. In-
cludes A/D converter,
input amplifier, digital
delay line, compander,
echo effect and more.

[J BP303—UNDERSTANDING
PC SOFTWARE ... $6.95. This
book will help you understand the
basics of various types of business
software in common use. Types of
software covered include word pro-
cessors, spelling checkers, graph-
ics programs, desktop publishing,
databases, spreadsheets and util-
ities.

tails are included.

[1BP247—MORE
ADVANCEO MIDI
PROJECTS ..... $5.95.
Circuits included are a
MIDI indicator, THRU
box, merge unit, code
generator, pedal, pro-
grammer, channelizer,
and analyzer.

tracer, etc.

BP257—INTRO TO
AMATEUR RADIO |
.... $6.95. Amateur
Radio is a unique and
fascinating hobby. This
book gives the new-
comer a comprehen-
sive and easy to under-
stand guide to the

Preamplifier
and
Fittar Circuits

L \J

— [J BP309—PREAMPLI-

FIER ANO FILTER CIR-
CuITs ..... $6.95. Proviges
circuits and background
info for a range of pre-
amplifiers, plus tone con-
trols, filters, mixers and
more. All are high-perfor-
mance circuits that can be
built at a reasonable cost.

BP251—COMPUTER
HOBBYISTS HANDBOOK
.. ..$8.95. Awrapup of ev-
erything the computer hob-
byist needs to know in one
easy to use volums. Pro-
vides a range of useful ref-
erence matenal in a single
source.

subject.

] PCP115—ELECTRONIC PROJECTS
FOR HOME SECURITY . . . . $10.00. 25
projects ranging from a single-door pro-
tection circuit that can be completed in an
hour or two, to a sophisticated multi-chan-
nel security system. Each project is de-
scribed in detail with circuit diagrams,
explanations of how it works, instructions
for building and testing, and how to adapt
circuits to meet special requirements.

[J BP190—ADVANCED ELECTRONIC SECURITY PROJECTS.....$5.95. includes a
passive infra-red detector, a fiber-optic loop alarm, computer-based alarms and an
unusual form of ultrasonic intruder detector.

BP235—POWER SELECTOR GUIDE . . .. $10.00 Complete guide to semicon
ductor power devices. More than 1000 power handling devices are included. They
are tabulated in alpha-numeric sequence, by technical specs Inciudes power
diodes, Thyristors. Triacs, Power Transistors and FET's

[J BP234—TRANSISTOR SELECTOR GUIDE.....$10.00. Companion volume to
BP235. Book covers more than 1400 JEDEC, JIS, and brand-specific devices. Also
contains listing by case type, and electronic parameters. Includes Darlington
transistors, high-voitage devices, high-current devices, high power devices.

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

[J BP195—INTRODUCTION TO SATELLITE TV...., $9.95. A definitive introduction to
the subject written for the professional engineer, electronics enthusiast, 6r others
who want to know more before they buy. 8 x 10 in.

[] BP179—ELECTRONIC CIRCUITS
FOR THE COMPUTER CONTROL OF
ROBOTS ..... $7.50. Data and circuits for
interfacing the computer to the robot's

motors and sensors

[J BP238—GETTING THE MOST FROM YOUR MULTIMETER..... $5.95. Covers
basics of analog and digital meters. Methods of component testing includes
transistors, thyristors, resistors, capacitors and other active and passive devices.

[ BP97—IC PROJECTS FOR BEGINNERS.....$5.50. Power supplies, radio and
audio circuits, oscillators, timers, switches, and more. If you can use a soldering iron
you can build these devices.

[J RADIO—100 RAOIO HOOKUPS.....$3.00. Reprint of 1924 bookiet presents radio
circuits of the era including regenerative, neutrodyne, reflex & more.

[J BP42—SIMPLE LED CIRCUITS.....$5.50.A large selection of simpie applications
for this simple electronic component.

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

[7 BP92—CRYSTAL SET CONSTRUCTION..... $5.50. Everything you need to know
about building crystal radio receivers.
BP255—INTERNATIONAL RADIO
STATIONS GUIDE | . . | $7.95. Provides

CHECK OFF
THE BOOKS YOU WANT

the casual listened, amateur radio DXer
and the professional radio monitor with an
essential reference work designed to
guide him or her around the more than
ever complex radio bands

ELECTRONIC TECHNOLOGY TODAY INC.
P.0. Box 240, Massapegua Park, NY 11762-0240

SHIPPING CHARGES IN

USA AND CANADA

SORRY No orders accepted Number of books ordered D

outside of USA & Canada

gggl :0 ?0080 ----- g;gg Total price of merchandise . ... §
Ui 10 510.00.. ... . Shipping (see chart at left} ... . § _
ome e Spuphtogta(l ..... e
Address $20.0110 30.00 ... . 34.50 Sales Tax (NY State only) _____ [
4 $30.01 t0 40.00 . ... $5.50 s
City State Zip $40.01 16 50.00 . $6 50 Total Enclosed . ... ... .
PE793  $50.01 and above . .. $8.00 All payments must be in U.S. funds

WWAALAKRerisaniadiahistiarn. com
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Vivid Memori
Looking to improve your videos? Bring your mem;t:fi -

life with SIGHTSM |

\SOUNDS Every week we offer e
and instruction on how to make the - ,'-’«.--

video equipment. We also feature ﬁfs

market place trends, product reviews anctinfor

e

interviews Wit

industries lead

Join us Saturday, June
3l tips on creative &
. And, one of the|
true colors is 10 €
new, high-tech, {
m from Eurotech
Unomat's

Video Lights prov
amount of super-brig
you need to make the
event memoraok
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