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CHOOSING AND USING
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How to choose the best tape
for any recording job, and
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Countersurveillance

Never before has so much

professional information on the art

of detecting and eliminating
electronic snooping devices—and

how to defend against experienced

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

Wake up! You may be the victim 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! 1f 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 chat you
cannot view on broadcast television, sat-
ellite, or cable. It presents an informative
program prepared by professionals in the
field who know their industry, its tech-
niques, kinks and loopholes. Men who
can tell you more in 45 minutes in a
straightforward, exclusive talk than was
ever 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 communtity. The valuable informa-
tion they filch may be marketing strat-
cgices, customer lists, product formulas,
manufacturing techniques, even adver-
tising plans. Information thieves caves-
drop on court decisions, bidding
information, financial data. The list is
unlimited in the mind of man—es-
pecially if he is a chief?!

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

e e e e

1-516-293-3751

HAVE YOUR
VISA or MC CARD
AVAILABLE

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

Stolen Information

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

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

Please rush my copy of the Countersurvallance Technigues
Video VHS Cassette for i total cost of $53.95 cuch (which

mcludes $ .00 postage iind Tandling)

N of Cassettes ordered
Amount of pavment
Sales 1 (N Y S only)
Fotal enclosed
Bill my VISA
Cand No

MasterCard

Expire Date /

Signature
Name
Address
Gy

State Zip

Al paiyments m U sA tunds Ganadians add $ 1 00 per VHS

cassette No foreign orders
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The professional discussions seen on
the TV screen in your home reveals how
to detect and disable wiretaps, midget
radio-frequency transmitters, and 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 it?

Bugs of a very small size are easy to
build and they can be placed quickly in a
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
1s 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 yicld 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 actend
a professional seminar costing $350-75
and possibly pay hundreds of dollars more
if you had to travel to a distant city ¢
attend. Now, for only $49.95 (plus
$4.00 P&H) you can view Countersur-
veillance Technigues at home and take
refresher views often. To obrain your
copy, complete the coupon or call.
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EDITORIAL

CONSUMER ALERT

Even in good times, companies are always on the lookout for
ways to improve their bottom line, and consumers are
determined to find the best value for their dollars. Under
economic conditions like the ones we currently face, those
natural tendencies can be dramatically magnified. The result
is that companies sometimes choose suppliers based more on
cost than quality, and consumers sometimes bypass well-
known brands in favor of less-expensive alternatives.

A product that provides comparable performance at a lower

“cost is a true bargain. By contrast, products that provide vastly
inferior performance—or worse, that actually cause damage to
something else—are no bargain at any price.

This month, Popular Electronics presents a report that
anyone who buys or uses videotape must read. In it, Len
Feldman—one of this country’s best known consumer-
electronics writers—reports on videotapes that at best provide

mediocre performance, and at worst could possibly damage a
VCR.

Backed by tests performed by Advanced Product Evaluation
Laboratories, the article names names, and pulls no punches.
It details how these tapes fall short, what to be alert for in
brands other than those specifically mentioned, and how even
the VHS logo provides no guarantee of acceptable
performance.

If you buy or use videotape, this information is critical to the
performance of your video gear. The story begins on page 31.

0 L

Carl Laron
Editor
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A YOUNG READER’S
REMARKS

I'd like to begin by saying that |
think Popular Electronics is an
excellent magazine, and that
I've been following it for about a
year now. | am 15 years old and
I live in Airdrie, Alberta, Cana-
da. That creates a great number
of problems for me. First of all,
almost every supplier of elec-
tronic goods mentioned in your
magazine’s “Market Center” is
located in the United States.
When | order something, | must
pay additional shipping fees,
GST, duty, and any other ap-
plicable taxes in U.S. dollars,
which ends up being quite ex-
pensive for a 15-year-old once

the extra 19% is added for

LETTERS

letter appeared in the July 1992
issue. | appreciate his encour-
agement of young people who
wish to become engineers and
who enjoy electronics as a hob-
by. We need alil the
encouragement we can get
these days.

Finally, I'd like to send out a
request to other readers. | have
just ventured into the world of
microcontrollers, and have pur-
chased a Motorola
M68HC11EVBU board. I've
been trying to figure out the

that anyone could offer.

Once again, thanks to Popu-
lar Electronics for all the
support I've received from it in
the past. | will continue to read it
and build the projects for a long
time to come.

Wesley d’Haene

450 Summerwood Place
Airdrie, Alberta

Canada T4B 1W5

HAVES & NEEDS

ceived several letters, and | was
able to get the schematic |
needed.

Now | need a ribbon for an
Adam Colecovision word pro-
cessor that | bought in a thrift
store. Perhaps you could help
me with that also—although
from now on | intend to spe-
cialize in old audio equipment.

By the way, your article on
antennas in the May, 1992 issue
(Wire Beams: Gain on the
Cheap) was excellent.

currency exchange. | enjoy and
thrive on building and learning
from as many Popular Elec-
tronics’ projects as | can, and
would like to find suppliers who
are located in Canada and are
more accessible to me. [ would
greatly appreciate it if someone
had a list of such suppliers.
Second, I'd like to say thanks
to J.G. of Bridgeport, CT, whose

basics of the assembly lan-
guage for the controller. | have
been successful in creating pro-
grams that do such things as
adding and subtraction, but I'd
like to put the controlter to more
challenging uses, such as in
automation applications for
things in my room (door lock,
voice recognition, etc.). | would
appreciate any ideas or help

Ed Nell

Freehold, NJ 07728

I need a Heathkit manual for an
ignition analyzer model 10-20.
I'm willing to pay copying costs
and postage. Thanks a lot!

103 Bar Harbor Road
Thank you for putting my letter

in the May issue of Popular
Electronics. I've already re-

Karl G. Maeder
2340 Tahoe Circle
Hemet, CA 92545

I've been reading Popular Elec-
tronics since it first came out in
1954. | need information or a
book on how to use RF signal
generators. Please help me out!
Daniel Seidler

3721 West 80th Street

Chicago, IL 60652 [ |

As the demand for computers and microprocessors
in business, manufacturing and communications
continues to grow, so does the need for qualified
technicians. It’'s not unusual for experienced
technicians to earn from $30,000 to more than
$40,000 a year.* Now through Peoples College
of Independent Studies you can train for this
exciting field without interrupting your job or
home life.

® Electronics & Microprocessor Technology

® Industrial Electronics & Microprocessor
Technology

e Communications Electronics with Micro-
processor Technology

» Computer Servicing & Electronics Technology

® Specialized Associate Degree In Electronics
Technology

Depending on the program you select, you'll
perfect your skills using this advanced equipment,
included in the price of tuition:

* [BM-Compatible Personal Computer
® Digital Multimeter

e Digital Logic Probe

® Elenco Oscilloscope

® Portable Cellular Telephone
(- Source: US Bureau of Labor Statistics)

Train at HOME to be an mum
Electronics Techmmani

Peoples College introduces some training firsts to
make your learning experience more complete:

o Accelerated Learning System — a scientifically
proven study system that helps you learn taster
and easier than ever before.

e Video Tutor Training Tapes — give you a
permanent, visual record of informative lectures
and close-up demonstrations.

® Experience Labs — professionally designed
experiments that give you hands-on "*bench”
experience.

* Industry Certification Training Guide — provided
with four of our programs. Prepares you lor
examinations you may take for your professional
license or certification.

To help you get «tarted on your education, Peoples
College has reduced tuition rates and offers low
monthly payment plans with no finance fees. So
don’t delay, call or write for more information
today!

Programs ottered only in United States. Canada, Puerto Rico
and Virgin Islands. No Obligation. No sales person will call

Our programs are accredited by the Accrediting
Commission of the National Home Study Council

YES! | would like to know more about your !
training programs. Send a catalog to:

Name
Address

r

[l

1

|

1

|

1 .
, City _
I

!

|

1

|

|

1

|

State Zip
Phone #

PeoPLES COLLEGE

OF INDEPENDENT STUDIES
233 Academy Drive ®P.O. Box 421768
Kissimmee, FL 34742-1768

1 Member, D.L. Peoples Group

CIRCLE 15 ON FREE INFORMATION CARD
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here will it be? Hawaii? 1Las Vegas? Mexico? The Ba-

hamras? It's up to you. We're going to send you a free

ceupon for up to six days and five nights of free lodg-
ing at the destination of your choice. Now did we get your at-
tention?

Here's how it works: We sell books, and instead of adver-
tising our program on TV (at great expense) we decided to
pass the savings along to you.

When you decide to participate in our program, we'll send
vou a booklet of 40 coupons and a catalog listing our current
book offerings. Purchase one book and include one of the
coupons far your second hook. In all, you'll get 40 books for
your $19.95 investment.

When we receive your fifth coupon, there's a bonus for you
in the form of a free membership in the Grocery Savers of Amer-
ica. This will entitle you to save up to $50 or more on your
monthly grocery bill. And on receipt of your 15th coupon, you
automatically get a free membership in The Great American
Traveler, entitling you to receive a 50% savings on hotels, mo-
tels and car rentals. On receipt of your 20th coupon, Bingo!
You get that hig free lodging for six days and five nights at your
choice of Hawaii, Mexico, Las Vegas or the Bahamas.

You're going to be very impressed with the book selections
as well. These are not all paperbacks, but the same, high-qual-
ity volumes youi see in bookstores at many times your own pur-
chase price. Frankly, there just isn't enough room on this page

Q
°]
s

G

Q

=3

Q
=‘
®

MORXPIRATIONDATE
MIMBERSHIPMO OO0 OO O
w1 Tteghen King

to outline all of
the details, but
don't pass this up!
Send us your name,
address and $19.95
$o we can send you all
of the information, in-
cluding your catalog
and 40-coupon book
today. MasterCharge and
Visa are accepted.

Hembo T+ 0121

Autkor?

remNo 2 - 00dq3- P

Tme  HOLLYWOOD Huss.
emho 7~ 0143

wme  Tomm SMimy
Mge {23 MAIN ST
Twy Ay Town/

State. NI

FLRe Ao 6% Sats fax

Shog e {400 e e
Insured Detery Ad or Coup
Add 13% W Canscunbunds
TOL ExciosED

CLAGGK Inc.
P.O. Box 4099
Farmingdale, New York 11735

Gentlemen: I've enclosed $19.95 in full payment. Please send my “The
Great Two for One Give Away” booklet of 40 coupons and catalog.

1 Check Enclosed Visa ] MasterCard
Name

wddress

ity Sate e

Creditcard No Exp. Date
Nignature

{Clip coupon and mail today! Do not send cash through the mail.)

e T T T pp——
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Mapping Your Progress - ,

STREET ATLAS USA. Published by: DeLorome Mapping, Lower _E 3

Main Street, PO. Box 298, Freeport, ME 04032. Price: $ 169. 75

AUTOMAP. Published by: Automap, 9831 South 51st Street,

Building C-113, Phoenix, AZ 85044. Price: $99.95. ) =

PC MAPS. Published by PC Maps Corporatoin, P.O. Box 581871,

Houston, TX 77254. Price: $99. !
We remember a weekend trip we once took to Cape Cod, Massa- "

chusetts. Qur decision to go was pretty much a spur-of-the-moment 's,;

one. We didn’t have time to get good maps. and assumed that our g

standard interstate-highway map and our general knowledge of ;

geography would be sufficient. As it turned out, onc of our most

vivid memories of that vaca- s

tion—one that we now laugh iy

about—was of us getting hope- e Display Data Route ] JS e

lessly lost after we left the inter- AR - , e

state in s?urch‘ of a gas slz'ni(‘)n. ’/ _ 7 A v, West Coast trip.
rplaypemon) elige s s A5 And then there’s the time we

and one about which we still - ] ;
don’t laugh—is of a time we = N ‘ weie g @ came- 0p il g
3 / /\\*ﬁ = decent map that would direct

::;)r‘i, ?r])dgi::‘i 1jr:cr:£L:)0 ‘Il):r‘il:)j': { y _\ ! /( % friends to our house for a hok-
: : ’ & 4 4 N, | g SAT day party. We thought our hand-
the trip. we planned to stop by a ¥ - (( §yooki 4 drawn maps were pretty good
couple of Silicon Valley busi- | =T N “X The guesttsp;vho "Olplosl)llh:)u"n.l
nesses. But because we had nev- &/ A a7 = NrAf gl I B i ok iy 5
er been there previously—and = ; Ry . & \ 3 \;/r:mse, bablvonldMb ey
couldn’t get any detailed maps = /‘é +‘4 T f p.m e ‘co‘u:( q i
[T A s i e e dvmdgd all of those pittalls with
e . >4 ) =g & i threc interesting map progrants:
planning things out. and ended % P i el dsoniop. 1 U S¢ i ronted
up wasting an entire day of our = ¢ [~ A S LRGPP, L Tl BR
- 3. 5 program; PC Maps, a local
& 7 1._.\ strect map; and Streer Atlus
=) = -f- 4 USA. a CD-ROM-based street
= & ?"" g ‘? atfas of the entire country.
-y e 2 (] 1
7" ||gR|—7| wik|| STREET ATLAS USA
o7 SPRtttie} : - Cwr first reaction (o Street Atlas USA was amazement. Now, we
* #aal )| don’t get amazed by technology very often because we see so much
s B o iy "’ — "rsr cl il., we."YF been familiar “.'“h CD-ROM s fgr years. and we bfr‘mw
ks o Syl [P |13 [P || that a disc can hold almost 700 megabytes of data, which is an
ok P (hopsing Comins) — || extraordinary amount. But we had no idea that it was possible to fita
. I map of the United States—with detatls on every street—on a CD-
4 % ROM disc. '
| Street Atlas USA amazed us not enly with the amount of data
| contained in “only™ 450 megabytes on a CD-ROM, but also with
—l the fact that the raw data for the disc came from the U.S. Census

| Bureau in files that were about 14 gizabytes long! DeLorme com-
J pressed the information. using a proprictary compression al-

i TURN PAGE FO3 CONTENTS
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Automap PC-Based Map

Program.............. .... pg. 5
DeLorome Mapping Street

Atlas USA on CD-ROM. . . ... pg. 5
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Instant Replay Image Translator
610173 50/60 Standards-
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Encyclopedia.............. pg. 16
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Gizmo is published by Gernsback Publica-
tions, inc., 500-B Bi-County Blvd., Farm-
ingdale, NY 11735. Senior Writers: Chris F.
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gorithm, into a 450-megabyte indexed
database.

We all have various maps around the
house. There’s usually a world atlas
(which is almost certainly out-of-date). a
map of the U.S. showing major inter-
states, perhaps some regional maps for
short vacations, and a local atlas that
shows all local streets. Imagine having a
local atlas for every county in the U.S.
That’s essentially what Street Atlas USA
provides.

Although there arec many businesses—
trucking companies. for example—who
would find Street Atlas USA valuable, al-
most half of the people who are buying the
program are just normal people who like
maps. (We fall into that category.) De-

Lorme could have priced the CD-ROM at
whatever the company felt the market
would bear. We're glad, and impressed,
that they kept the price so reasonable.

Street Atlas runs under Windows and.
of course, requires a CD-ROM drive.
Color is an important component to the
map displays. and we think a color
monitor is essential. As with most Win-
dows applications, a mouse is strongly
recommended. You'll need about 2 mega-
bytes of free space on your hard disk,
because the automatic installation pro-
cedurc copies some executable programs
and dynamic link libraries to the drive.
which improves performance.

The tull-screen Street Atlas display is
divided into three main sections. The
largest is the map display. On the right-
hand quarter of the screen are a “*remote-
control panel” and an inset low-detail
OVerview map.

The main map can show detail in one of
16 resolutions, from Magnitude 3 (which
shows the 48 contiguous states, most of
Canada and Mexico, and a portion of
Alaska). to Magnitude 18 (which shows an
arca of about one acre). The overview map
always displays a resolution lower than the
main map (in Magnitude 13, the overview
is a world map), and indicates what's
shown in the main-map display with a box.

Above the overview map window is a
nine-key “‘compass’ keypad. Clicking on
any of the direction keys—or pressing the
indicated number on your keyboard—Iets
you pan or scroll the map in that direction.
You can also pan the map by clicking on
part of the screen that will become the new
center.

The top of the remote-control panel is a
12-button keypad that lets you operate the
main program functions. You can, for ex-
ample, zoom in or out by clicking on the
appropriate buttons or by using the pPGDN
or pGUP keys. The magnitude or zoom-
level of the main map is shown on the
MAGNITUDE button, which is between the
two zoom buttons. Unfortunately, you
cannot click on the MAGNITUDE button and
zoom to a given magnitude directly. You
can, however, draw a box (using the
mouse) around the area you would like to
zoom into.

Other keys access the impressive search
functions of Street Atlas. Three main
choices are available: You can search by
the name of a town. its 5-digit zip code, or
the telephone area code and exchange.
After you narrow the search area by one of
those search methods, you can also search
for a specific street name.

Let’s assume, for example, that you
wanted to find where jazz saxophonist
Charlie Parker grew up. You could click on
Place. and enter the name of the town—
Kansas City, KS. (If there is no exact
match, a selection of choices that are al-
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phabetically closest will be displayed.)
When you select the city or town, you will
be presented with a map of the city at
Magnitude 13, which provides a view of
about 4 miles X 4 miles. You can then
search for a given stree(—Freeman. To be
found. the street must be in the area shown
on the screen, although it may not be visi-
ble to you. You can even look up the loca-
tions of some of the nightclubs in Kansas
and Missouri in which he used to play.

An alternative search method would be
to enter the telephone area code and local
exchange. We were interested in finding
out where Del.orme Mapping's offices
were located. Since we knew the compa-
ny’s telephone number, we simply entered
the area code (207) and then the exchange
(865). We were then presented with a 4
mile X 4 mile view of Freeport, Maine
(the same view as if we had entered **Free-
port. ME” in the Place submenu).

The third search method is by Zip code.
Entering 04032 in the appropriate di-
alogue box would again bring us to a 16-
square-mile view of Freeport.

The high-quality maps include more
than just streets: Rivers, lakes. and some
smaller bodies of water are visible. as are
some parks, airports, colleges and univer-
sities. and points of interest. Railroad
tracks are identified, although train sta-
tions, for the most part, are not. You can
click on unlabeled points to find out what
they are—although you won’t always get
an answer.

The weakest point of Street Atlas USA
is its print capability—it doesn’t have any.
You can, however, save maps to the Win-
dows clipboard. and then manipulate or
print the image using a graphics program
such as Windows Paintbrush.



www.americanradiohistory.com

Unfortunately, no map can ever be com-
pletely up to date—as soon as any map is
published, it immediately starts to become
out of date. Street Atlas USA, however.
seems to come very close to being up-to-
date. One easy test that we’ve found for
maps is to try to locate Bi-County Blvd.,
the home of Popular Electronics’ main
offices. The street is relatively new, just
over six years old. We couldn’t find it,
although an equally new adjoining street
was shown. We can’t really complain
about the oversight—a check of 1992-edi-
tion street atlases available locally (from
the Hagstrom and Geographica map pub-
lishers) didn’t show either street.

The paper atlases did contain some in-
formation not contained in Street Atlas
USA—public schools, and commuter rail
stations, for example. Yet the CD-ROM
~ atlas contained some information we
couldn’t find in our atlases, mostly the
names of some small islands and creeks.
Street Atlas USA does contain political
boundaries, but not necessarily an indica-
tion of what the boundaries separate. For
example, the boundary between Nassau
and Suffolk counties on Long Island is
shown, but when you click on it to find out
what it is, “boundary” is all that is dis-
played. ]

It's easy for a critic to complain about
features that could have been included in
Street Atlas USA that are missing. Al-
though we've done just that, we're ex-
tremely impressed by the product and its
price. We're looking forward to seeing fu-
ture versions of the program—especially
one now in the works that will let you enter
data from a GPS (global positioning satel-
lite) receiver and find your location.

As impressive as Street Atlas USA is,
it’s not for everyone—not everyone needs a
computerized street atlas of the entire
country. Several local business people we
showed the CD-ROM version to said they
would indeed like to have it, but they’d
rather have a similar product that covered
only a specific area, and didn’t require a
CD-ROM drive. For them, another pro-
gram, PC Maps might be the answer.

PC MAPS

PC Maps is a street-map program for
IBM PC's and compatibles. Versions are
available for more than 120 metropolitan
areas. We examined two maps: One was of
New York City and Hudson County, NJ
and the second was of Long Island. NY.
(The PC Maps package contains the pro-
gram itself and one map database. Addi-
tional map databases are available for
$39)

PC Maps is based on development tools
and electronic map databases that were
created by Etak, Inc. of Menio Park. Cali-
fornia (the same company that created the
database used in the Blaupunkt TravelPilot

The Blectronic Street Mop'
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car-navigation system we reviewed in our
June 1992 issue)

In some respects, PC Maps is similar to
Street Atlas USA. You can search for
streets, re-center the map, and zoom in and
out. PC Maps operates faster because it’s
not a Windows application, its search
database is (naturally) smaller, and it
doesn't rely on relatively slow CD-ROM
drives.

PC Maps has relatively modest system
requirements. Your PC must have 640
kilobytes of memory, it must be running
MS-DOS 2.0 or higher, and it must have
an EGA or VGA graphics adapter and
monitor. A hard drive is a practical neces-
sity: The individual city maps range in size
from 1.29 megabytes for Reno, Nevada to
18.06 megabytes for “Large” Dallas—Fort
Worth (there is also a map of “Small”
Dallas—Fort Worth). Some other file sizes

for comparison are: Sait Lake City, 4.13
megabytes; Philadelphia, 9.0 megabytes:
Indianapolis, 3.01 megabytes.

Although you can load more than one
map database onto your hard drive, you
can access only one at a time. For exam-
ple, even though we used both the Long
Island and the New York City maps—two
adjacent areas—we had to switch
databases when we got to the border of one
or the other.

The PC Maps screen features menu bars
along the left and bottom edges. The map
occupies the rest of the screen, with the
exception of a thin border around the map
that contains scrolling **buttons” for pan-
ning the map.

Although a mouse can be used with PC
Maps. it is not essential. We found our-
selves using a combination of a mouse and
the keyboard. because all of the menu
icons can be accessed with a single key-
stroke. (Our description will assume that a
mouse is used.)

The search functions are accessed with
the FiIND button, which brings up a di-
alogue box in which you can enter the
address, street. cross street, and town. You
need not completely fill in the search pa-
rameters, but you must enter at least a
street name. If there is more than one
match, you will be presented with a list
from which you can select your choice.
We entered ‘‘Main St.”" and were pre-
sented with a list of 25 possibilities—only
the first 25 that PC Maps found in its Long
Island database. Entering a cross street or
town would have narrowed the search con-
siderably.

Zooming can be handled in two ways.
You can choose to ZOOM IN and ZO0OM OUT
from the menu bars, or you can draw a
zoom box that lets you define the size of
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the area that you wish to see in more detail.

Five “bookmarks” can tag up to five
map views, which allows you to quickly
bounce back and forth between the five
views. The bookmarks are only tempo-
rary, however. When you exit the program,
they are not saved.

A "You’re Here™ command brings up
an inset map that shows an overview of the
main map is sct in a larger geographical
area. You can also bring up a grid or a scale
to give you a quick idea of distances.

To determine distances more accurately,
you can use the DISTANCE command,
which lets you measure the distance be-
tween two points. You can string points
together along your route to get a total
distance. Unfortunately, you cannot scroll
the map when you are measuring dis-
tances. That becomes inconvenient if you
need to measure the distances along small-
er streets, which become visible only
when you zoom in sufficiently. You can, of
course, measure the distances in one map,
exit the distance mode. scroll the map. and
re-enter the distance mode. Then, how-
ever. the program won't keep a running
total of the distance measured.

When you zoom out, some streets dis-
appear from the map. Others appear, but
without their names. You can, however,
point to any street to find its namie. It's also
possible to display full information at all
zoom levels—assuming you have enough
memory-—but the screen becomes unread-
able when you do.)

One of the strong points of PC Maps is
that it allows you to tailor the maps you
define to your own requirements. You can
add symbols—dots, pins or map tacks,
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squares, and triangles—although you can-
not change their size or orientation. You
can also draw circles, rectangles, lines,
and arrows of any size you choose. Text
and titles can be added, too, but the pro-
‘gram gives you no control over text size.
You can print your finished map to Ep-
son or Hewlett-Packard LaserJet printers.
(or compatibles) in low- orhigh-resolution.

forms. If you are unhappy with-the look of

: the map and want to customize it further,

__You can export the map as a PCX file, and.
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Automap can print a detaliled list of directions for your travels.

then use a graphics-editing program to tai-
lor it further.

Using PC maps. we were able to print
direction sheets to get friends to our
homes, and business associates to our of-
fices. (Like Street Atlas USA, PC Maps
does not include the street on which the
main office of Popular Electronics is lo-
cated. We were able, however. to edit the
map in PC Paintbrush to include the
street.)

The two programs we’ve mentioned so
far do an excellent job of finding the loca-
tions of streets and towns. But they can't
necessarily tell you how to get from one
place to another. There is, however. a pro-
gram that can: Automap.

AUTOMAP

Automap is billed as “the intelligent
road atlas. ” Designed for anyone planning
a vacation or busincss trip. Automap asks
where you're going, where you're starting
from, the type of roads on which you want
to travel, and any places you want to avoid.
The program will then plan your route, and
show you the results as an on-screen map,
or as a list of directions.

The system requirements for Automap
are rather modest. Any IBM-compatible
PC with at least 512 kilobytes of memory
and a hard disk with about 4 megabytes of
free space should do. A wide variety of
graphics adapters—from CGA and Her-
cules to super VGA—are supported, al-
though we wouldn’t recommend running
the program on a PC with anything less
than color EGA graphics. A wide variety
of printers—from dot-matrix to color to
laser—are also supported. A mouse is rec-
ommended.

The idea behind Automap is great.
When we travel on a long car trip. we love
to bring along maps, direction sheets and
timetables. It makes the journey much
more pleasant because we never feel that
we're lost, we know how much longer
we’ll be driving. and we have something
specific with which to answer the “are we
there yet™ questions. Maps are important
enough to us that it is one of the main
reasons we joined AAA. The AAA Triptik
maps are superb and their route planners
are very informative.

Automap doesn’t come close to replac-
ing the AAA services and maps, butit's an
impressive program nonetheless. Not only
can you enter your starting and ending
points. you can select towns or some
points of interest you want to visit on the
way. You can display maps in varying lev-
els of detail, and print out different ver-
sions with a minimum of effort. You
might, for example, print one map show-
ing the interstates on which you'll be trav-
eling, and another one showing all of the
parks and recreation areas you'l} be pass-
ing on the way.
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Automap’s user interface is through
three main screens: the Map screen. Jour-
ney screen, and Table screen. The Map
screen. obviously enough. shows a map. It
is possible to plan your route by using the
menu bar across the top of the screen, and
by pointing to your starting and ending
points. You may prefer, however, to enter
the information in the Journey screen
where you type in your start points and
destinations in text.

When your route is calculated. the result
can be shown either on the Map (which
shows the route by flashing the appropriate
roads) or on the Table screen, which gives
you a textual description of your route.

Let’s say. for example, that you want to
take a trip from Hope, Arkansas to Wash-
ington. DC, but you also want to pass
through Daniel Boone National Forest in
Kentucky. In the Journey screen (our pre-
ferred way to input such information), you
would type in the start point of Hope
(which won’t be found unless you instruct
the program to search through its database
of smaller towns—according to the com-
pany. the database contains over 50,000
cities and towns). You could enter a start-
ing time (which is useful because your
direction sheer is printed out with the ex-
pected arrival times at various points). You
then would enter your end point and any
way points at which you want to stop. The
only stop on this planned trip would be
Daniel Boone National Forest (which the
program again won't find unless you re-
quest 1t to scarch its database of “other
features”).

When you're ready to have Automap
plan your route, you will be asked for the
type of search you want: quickest, short-
est. alternative. or a preferred route, in
which your travel preferences (a dislike of
interstates. for example) are taken into ac-
count.

We tried many hypothetical trips from
our Long Island home base to various cit-
ies, including some of the major Canadian
cities that are included in the database. For
the most part, it chose reasonable routes. It
duplicated some of the routes we’ve driven
to get to different cities. And it got us into
other citics in the way we probably would
have chosen had we used a good interstate
map. At the start point of the trip, however,
it suggested routes that didn’t make much
sense. On many trips off Long Island. for
example, it chose routes that would have
taken us at least 15 minutes out of our way.
or put us on heavily trafficked roads that
we would have avoided at any cost. It
didn’t know the names of some major
roads, and also didn’t know about one of
the two major ferry services serving Long
Island. Some of those omissions are un-
doubtedly due to the programming being
done in Britain using information from
federal and state agencies in the U.S

We found the program to be easy
enough 1o use. although the menu struc-
ture can be a little bir confusing. To sec
more small towns on screen. for example,
choosing “More Detail” wouldn’t help.
Choosing ““Smaller Towns” from the
Overlay menu (which is a submenu of the
Data menu) would get you the display you
wanted.

We did like the additional information
available from the program's database. It’s
a simple matter to tind out, for example,
the population of states and cities. the
number of licensed drivers and registered
vehicles, and such traffic laws as whether
seat belts are required. (Unfortunately
right turns on red lights are not men-
toned.) Tourist information numbers are
aiso provided. which means that you'll be
able to get the detailed information that
you need to have a successful trip.

Finally, you can play games with Auto-
map. You'll be quizzed. for example, on
distances between cities, or asked to point
to a given city on the map. That geography
lesson alone might make the program
worthwhile, and certainly makes it one
that the whole family can use.

WRAPPING UP THE MAPS

Now that computer-mapping programs
have hit the low-price popular market, are
paper maps a thing of the past? We don't
think so. But we will no longer rely solely
on paper maps.

Each of the three programs has features
that make it worthwhile. For example, we
can certainly imagine having PC Maps
available on a laptop in our car. It’'s 4 sensi-

ble way to schedule deliveries and to find |

your way around town.

Street Atlas USA. our favorite program
of the three, is perfect for anyone who likes
maps. (Almost half the sales of the disc so
far have been to people who don't have any
business or other pressing reason for hav-
ing a street map of the entire country.)

Although Automap didn’t live up to our
initial expectations. we have to recom-

mend it. too. Since many people find that [

half the fun of a vacation is in its planning.
Automap will certainly make a lot of peo-
ple happy. Its educational possibilities
alone make it worth its cost. |
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Non-Standard
VCR

IMAGE TRANSLATOR MODEL 610173
60/50 DIGITAL FRAME STANDARDS
CONVERTER VCR. From Instant Re-
play, 2601 South Bayshore Drive, Suite
1050, Coconut Grove, FL 33133;
1-800-749-8779; $795.

I it's your job to videotape the family
reunion and send copies of the video to
family members in various countrics
around the world once a year, your best bet
probably would be to have the original
professionally converted from NTSC to
PAL or SECAM and copied. If. on the
other hand. you're a foreign-tilm buft who
relies on friends overseas 1o send you
obscure titles on tape, or you work for a
multinational corporation and frequently
exchange videos for training, product
demonstrations. and meetings with other
offices. multi-standard VCR's might rep-
resent a more convenient and possibly
more cost-cffective solution.

Instant Replay sells a line of multi-stan-
dard VCR's that ranges trom a portable
$600 unit to a $2000 Super-VHS hi-fi
unit. Our test unit was a middle-of-the
road-model, the two head VHS Image
Translator 610IT3.

At first (and even second or third)
glance at the Image Translator looks no
different from any other front-loading
VCR. The front panel is cleanly designed,
with controls hidden behind a swing-down
door: only the ON/OFF and STOP/EJECT
buttons and the LCD readout are visible.
Nor does opening the door give any clue to
the VCR's multi-standard capabilities;
hidden behind the door are the VCR/TV
selector, play controls, the REC button, and
channel up/down keys. The rear panel has
nothing out of the ordinary—audio and
video inputs and outputs, VHF/UHF an-
tenna input and output. and a channel-3/4
switch. The remote control has 26 keys us
well as a numeric keypad, but none of
those is used to switch between video stun-
dards.

Not even the manual that accompanied
our test unit mentioned the standards-con-
version ability. It did, however, contain a
one-page instruction addendum that was
probably originally intended for a different
model, since it says that ““the Translator
switch is located on the concealed front
pancel . . "7 and “replaces the child lock
switch.”” Our unit had neither a translator
switch or a child-lock switch. We finally
found an unlabeled toggle switch on the
side of the unit. Experimentation revealed
that moving it toward the tront of the unit
worked for NTSC, and pushing it back-
ward was for PAL. and SECAM.
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The video frequency response of a
VCR is a measurement of how accu-
rately it can reproduce signals of dif-
ferent frequencies that it is cailed on to
record. It is measured by recording a
multiburst test signal, which contains
bursts of several specific frequencies.
The recorded signal is then played
back and observed on a waveform
monitor. In an ideal world, the frequency
response of a VCR would be flat. In the
real world, the response of a VCR drops
oft at higher frequencies.

As shown in the table and multiburst
test patterns, the Instant Replay Image
Translator did a pretty good job in the
NTSC mode. Its frequency response
was down 2.25 dB at 2 MHz, and 11.3
dB at 3 MHz. Using a PAL test tape, its
frequency response was measured to
be down 9.86 dB at 2 MHz, and 13.4 dB
at 3 MHz. Although the PAL resuits are
significantly worse than the NTSC re-
sults, those numbers are equivalent to
those of many standard VCR's we've
seen.

The signal-to-noise ratio is a mea-
surement of the amount of unwanted
noise on a fixed, flat-field video signal.
A red field, used in our lab tests, is usu-

LABORATORY TESTS

ally preferred to measure the chroma
signal-to-noise ratio. AM chroma mea-
surements indicate the strength of the
color signal, while the PM chroma tests
indicate the purity of the color signal.
Interestingly, the measurements made
for the PAL test tape yielded the highest
results. The NTSC record/playback re-
sults are lower than we would expect 1o
see

The luminance signal-to-noise mea-
surements indicate the brightness and
detail that you can expect to see in re-
corded videos. The measurements On
the Image Translator were unexcep-
tional at best.

On a brighter note, the Image Trans-
lator offered good stairstep linearity, de-
viating no more than 2% from perfect
lineanty. Its performance was worse,
but definitely acceptable, in the PAL
playback mode.

The audio measurements show a rea-
sonably poor signal-to-noise ratio and
THD performance, and acceptable fre-
quency-response characteristics.

In summary, if not for the multi-stan-
dard capabilities of the Image Trans-
jator, we would not be overly impressed
by its performance.

TEST RESULTS—VIDEO SECTION*

Frequency Response (@2.0 MHz)
NTSC record/play out
PAL test tape play

Signal-to-Noise Ratios

Red Field Chroma

NTSC AM

NTSC PM

PAL AM

PAL PM
Luminance

50 IRE

NTSC

PAL

-2.25dB
—9.86 dB

39.7 dB
36.2 dB
41.0dB
36.1 dB

33.2dB
35.1 dB

TEST RESULTS—AUDIO SECTION (NTSC)

Output Level
(0 dB reference level, 1 kHz)

Signal/Noise (“A” weighted)
Flutter

0.49 volts, 1.53% THD (SP)
0.45 volts, 2.04% THD (SLP)

41.4 dB (SP) 42.2 dB (SLP)
0.17% avg; 0.20% pk (SP)
0.32% avg; 0.40% pk (SLP)

ADDITIONAL DATA

Weight

Dimension (Hx W x D)
Power Requirement

Fast Forward Time (T-120)
Fast Rewind Time

8% pounds

3Y%2x 14'%46 x 1178 inches
16.5 Watts

3:53

3:10

*All PAL measurements are made with a PAL test tape.

WWW. akhmerieantadiahistary.com

)

The multiburst pattern shows the ac-
ceptable frequency response perfor-
mance of recorded NTSC signals.

Playing back a PAL test tape yielded re-
sponse results that were significantly
worse than those obtained from NTSC
recordings, but still acceptatle.

Measurements made when playing back
a PAL test tape showed acceptable
stairstep linearity.

The frequency response of the audio
section of the image Translator for NTSC
recordings in SP mode.
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Anyone who travels internationally
expects to encounter communication
problems in foreign countries, due to
the different languages used. Savvy
travelers are also aware of the problems
caused by trying to use American elec-
trical apphiances in Europe, because of
the differences In voltage and frequen-
cy of the power iines. To minimize some
of those problems, travelers often carry
multiingual dictionaries and voltage
converters.

Perhaps not so well known is that sim-
llar barriers exist between televisions
around the world, which operate under
one of three different broadcast stan-
dards—NTSC, PAL. or SECAM—or, to
make matters worse, a varation of one
of those three In the 1990's, when world
travel, multinational corporations, and
widespread immigration have made the
world seem smaller, and when camcor-
ders and VCR's have made video a por-
table medium, it seems ridiculous to
have different standards. Hindsight is
always 20/20, but when video stan-
dards first were introduced—in the
years following Worid War ll—there was
no talk of the “global village" and televi-
sion was still a local medium. No one
thought about people using video cam-
eras to send tapes of the grandchiidren
to relatives in foreign countries, or large
corporations making training tapes to
be used in branch offices in various
countries.

NTSC, PAL, SECAM

It took three years of negotiations for
NTSC, named after the National Televi-
sion System Committee, finally to be
declared a uniform standard in the
United States by the FCC in 1953. The
NTSC standard uses a scanning rate of
60 cycles per second, which corre-
sponds to the frequency of the AC
power lines in the United States. Each

He & B o &

Video Standards: Parlez-vous PAL?

1/60-second image, called a field, i1s
made up of either even or odd lines
drawn by the picture tube's electron
gun. Each pair of fields makes a single
frame—a full resoiution image with 525
scan lines, that is actually a combina-
tion of the odd and even fields that have
been interlaced.

The PAL (or Phase Alternate Line)
standard, developed to match the 50-
cycles-per second AC power available
in Europe, Asia. and Africa, is a 25-
frame-per-second system. With the
slower frame rate, there is more time to
transmit a higher resolution picture—
625 tines—while still using the same
bandwidth for broadcasting. SECAM
(for Sequential Couleur avec Memoire
or color sequence with memory) also is
a 25-frame-per-second system.

So, right from the beginning—in the
days of black-and-white, vacuum-tube
sets—two factors were incompatible:
resolution and field frequency The ad-
vent of color television only made mat-
ters more complicated. Whiie it made
sense at the time to make color televi-
sion standards backward-compatible,
so that black-and-white TV's could dis-
play a monochrome image from the
color broadcasts, that simply intro-
duced a third incompatibility: chromi-
nance, or color information.

All color television systems use the
same basic scheme. The color informa-
tion or chrominance is made up of three
signals representing television's pri-
mary colors—red (R), green (G), and
blue (B)——that are combined with each
other and with the black-and-white (or
luminance) information.

The NTSC system transmits only the
luminance, R, and B signals. A decoder
inthe TV tuner then derives the G signal
using the mathematical relationship be-
tween the color components. Some
problems resulted from that solution,
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however—ones that were serious
enough to inspire the nickname "Never
Twice the Same Color” for NTSC The
NTSC color subcarrier, which uses am-
phtude modulation (AM), is in the mid-
dle of the luminance spectrum; that
sometimes results in interference—usu-
ally in the form of shimmering patterns
that are most obvious when someone
on scree s wearing a checkered jack-
et. The noise added to the color signal
during transmission adversely affects
NTSC signals. Finally, TV decoder
phase-shifting changes the tint, making
manual tint-controls a requirement on
NTSC sets.

Based on the assumption that any
two adjacent lines have the same phase
distortion, the PAL system compen-
sates for tint changes by shifting the
phase of every other line by 180 de-
grees. The receiver then averages the
phase from successive lines, canceling
out undesired phase changes and elim-
inating the need for manual tint controls.

The SECAM standard is based on the
same number of scan lines and frame
rate as does PAL, but frequency modu-
lation (FM) is used to process the video
signal before transmission, aithough
the final composite signal is broadcast
in AM. The SECAM color-encoding
technique is also different in that each
scan line contains information about
only one primary color. The next line
contains the second color, and the
missing third color is denved from the
previous lines by the receiver.

'f you bring your travel iron along on
your European vacation, a simple volt-
age adapter allows it to run on the dif-
ferent electrical system. Unfortunately,
there's no little add-on adaptor that al-
lows you to watch videos recorded on
an NTSC VCR on a PAL or SECAM TV
and VCR. To get a clear color picture,
three factors must match: scan rate

.

, The standard must be selected while the;
power is off or you'll have no success
watching non-NTSC tapes unless you un-*

plug the unit from the wall and reset it. The

VCR can produce a 525-line, 60-Hz .

- NTSC signal from a 625-line, 50-Hz vid- . .

eotape. The converted output is compati-

ble with all NTSC TV’srand can be
recorded by an 0rd1n;1ry VCR for stan-
dards-conversion purposes (although you
can’t make dupes of copy- pmtected tapes).
SECAM tapes play back in black-and-¢

white only.

We were able to try out the conversion |

capability using foreign commercial tapds:
the German version of Eddie Murphy's
Coming to America, Der Prinz aus Za- #
munda in PAL, and a French version ofa ¢
horror flick called Possession: The New

War of the Worlds in SECAM. In addition,”

&
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(number of frames per second), resoiu-
tion (number of scanning fines), and
chrominance (color signals). PAL and
SECAM are somewhal compatible,
since they have the same resolution and
scan rate, but usually the color informa-
tion 1s lost when you try lo play one type
of tape on the other type of system.
When you try to view an NTSC tape on a
PAL or SECAM VCR, the result is a
scrambied picture and garbled
sound unless you have a multi-stan-
dard VCR, or have the tape profession-
ally converted to the correct standard.
In this month's Gizmo, we take a hands-
on look at one multi-standard VCR, the
Instant Replay 610173 Image Translator
50/60. Another option is the VidiPax
CONVersion service.

People who occasionally need to
send a videotape overseas—sending
their parents in Europe videos of their
grandchildren at their birthday parties
and Christmas, for instance —would be
better off having those tapes profes-
sionally converted to PAL or SECAM
than using an expensive multi-standard
VCR. The conversion process Is com-
plex and costly for small-scale iocal
shops to handle, so professional video-
conversion services often were difficult
to locate and expensive once found,
charging up to $100 for an hour of vid-
eotape.

VidiPax International (PO. Box 2, El-
dred, NY 12732) offers a convenient
and relatively inexpensive alternative.
Simitar to the prepaid processing mail-
ers that are commonplace in the film-
developing industry, the VidiPax mailers
can be purchased at electronic, video-
rental, photography, and drug stores
around the country. (For a dealer near
you, call 914-557-3600.) The mailers are
then used to send a videotape to Vid-
iPax, where it will be converted to either
PAL or SECAM. An order form printed in

we had our own tapes that had been con-
verted using the VidiPax standards-con-
version service (see box). For test
purposes, we first made a tape of a laser-
disc called ‘A Video Standard™ (pub-
lished by Reference Recordings). which
contains video test patterns and audio and
video test signals that let you determine
the accuracy of your equipment’s repro-
duction. We sent that tape off to VidiPax,
where copies were made in both PAL and
SECAM.

The results were nowhere near perfect
video in either PAL or SECAM mwode,
although the quality of PAL tapes was
somewhat better than that of SECAM
tapes. even without considering the lack of
color in the SECAM version. SECAM
tapes had poorer resolution and noticeably
poorer audio quality. The PAL tapes, while

VIDEO STANDARDS (continued)
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English, French, and Spanish is in-
cluded. You don't even have to specify
wrich standard; just tell VidiPax in
wnich country it will be played. and they
will convert it to the correct standard. A
waek or two later, you'll receive both
your original and the converted dupli-
cale by UPS. We had good results when

betterthan those recorded and played back
in SECAM. suftered in comparison to
NTSC tapes. The most noticeable and an-
noying problem was a picture that bounced
continually—something not indicated in
our labaratary tests. Playing with the
shampness cantrol on the back of the unit
helped to get the color level correct—but
that control isn’t even mentioned in the
mant:al (or shewn on any of the equipment
draw:ngs), and its placement is anything
but convenient.

Whether you're using the Image Trans-
lator VCE to watch videos reccrded in
PAL. SECAM, or NTSC, or simply using
it to tape your favorite TV shows. the unit
offers many features that you’d expect to
see on a decent VCR—but certainly not
everything vou’d expect to see on a $795
unit. There are some trade-offs for the

WWW. atneidsaatiadioRistorv.com

we had VidiPax duplicate a video test-
standards tape into both PAL and
SECAM. (Details appear in the Instant
Replay VCR article.)

VidiPax uses a complex digital tech-
nique to convert the tapes. Remember,
three areas of incompatibility must be
overcome: resolution, field frequency,
and color information. Instead of simply
cutting off some of the video, as is done
in some muli-standard VCR's, VidiPax
uses digital interpolation to take care of
the differences in resolution. The video
lines are digitized, and then the lines
that should be added or subtracted are
averaged, or interpolated

Differences in field rates are recon-
ciled by the process in a simitar manner,
by digitizing and interpolating fields in
the time domain. A technique that is
called motion-vector analysis tries to
anticipate motion and selectively inter-
polate using different algorithms to re-
duce visual artifacts

Chrominance transcoding is done by
keeping track of the color information
for each video line and encoding it in
the new standard in the final digital-to-
analog stage of the conversion pro-
cess. The content of that line will be
determined by the scanning line and
field frequency that has occurred

Although the standards-conversion
process s fairly complex, and involves
sophisticated equipment, by perform-
ing the standards conversions at one
centiral location the price can be kept to
areasonable level. The $39.95 maiier is
good for up to one hour of digital con-
version. Each additional hour of tape
converted costs $7.50 more, and dupli-
cate tapes cost $15 each. Once the
processing is complete, your orginal
tape and the converted version are re-
turned to you by VidiPax. The company
will also convert from VHS to 8mm at no
additional charge

standards-converting capability. The
Model 6101T3 is a two-head unit, and
lacks hi-fi stereo sound, which we consid-
er important. Instant Replay does offer
other standards-converting VCR's with all
the bells and whistles—Dolby Surround
Sound, S-VHS, tour heads—but at an
even higher price.

The model that we tested was not com-
pletely Spartan; it did offer some valuable
convenience features. On-screen pro-
gramming is used to set the date and time
(you can call up a monthly calendar screen
that has today s date flashing or a time/date
screen); to add or delete channels either
manually or automatically. Each function
is easy enough to accomplish, and those
who get easily tlustered by VCR program-
ming will appreciate on-screen prompts
such as *“To end push program.™ You can

SOW01108|3 1indod ‘2661 L18GLIBAON
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set the timer recording for single events, or
to record the same show every day or every
week. You can also use one-touch record-
ing to set the VCR 10 record in halt-hour
tume increments up to 11:30 PM on the next
day.

Although each of those recording meth-
ods is quile easy to usc. we did encounter
some problems caused by power interrup-
tions. [f the power interruption occurred in
the middle of recording, the Image Trans-
lator VCR stopped and didn’t come back
on when power was restored. If it was
programmed to tape shows later, that infor-
mation was lost. And, as much as we hate
being confronted by a host of LED’s flash-
ing "*12:00” each time the power is re-
stored. it’s better than the Image
Translator’s solution. which is to display
the wrong time (the correct time minus the
five minutes it took for power to be re-
stored). It’s all too easy to not notice the
time discrepancy and end up missing the
tirst five minutes of the next show you tried
10 tape.

On the other hand, the Model 6101T3
has a teaturc that we particularly liked:
time search. Time search allows you to fast
forward and rewind by specific lengths of
time. Say, for instance. that the tamily had
1o go out on a Wednesdav evening and
you set the VCR to record everyone's fa-
vorite game show Jeopardy (7:00-7:30), a
documentary that your daughter had to
watch for a social studies assignment
(6:00-7:00), and Beverly Hills 90210 for
the kids (9:00-10:00). Instead of rewind-
ing the tape and fast-forwarding through
deopardy 1o get 1o the documentary that
she had to watch, your daughter could
rewind it, set the time search for 30 min-
utes, and the VCR would automatically
bring the tape 10 the beginning of the docu-
mentary. That feature works in reverse,
too. If your daughter decided she'd rather
watch Beverly Hills 90210 first, she could
set the timer scarch to rewind for one
hour.

All i all, the Image Translator VCR
was casy and convenient to use. Most of its
functions could be operated intuitively,
and the remote control featured well-
marked, well-placed keys. When we used
the Image Translator as an everyday VCR,
taping and playing back television shows,
we had few complaints. When using it as a
standards-converting VCR, however,
some problems arose. We recognize the
complexity involved in the standards con-
version process, and appreciate having the
ability to view PAL and SECAM vidco-
tapes inthe U.S., even if the quality wasn’t
great. The poor picture and sound quality
didn’t bother us as much as the poor place-
ment of the standards-conversion controls
and the lack of instructions about using
that feature, which, after all, is its claim to
fame. |

The Toys of

Summer

BIG LEAGUE BASEBALL ELECTRONIC
ENCYCLOPEDIA. Manufactured by:
Franklin Electronic Publishers, Inc., 122
Burrs Road, Mt. Holly, NJ 08060. Price:
$129.95.

We are not big fans of bascball—we
seldom watch games on television, and
pay only fleeting attention to the scores
and standings printed in the sports pages
each day. We consider ourselves Yankee
fans, but we couldn’t name this year’s in-
ficld without help. (““Fair-weather fans™ is
probably more accuratc—we can still re-
call the entire Yankee lineups. and even
some of their jerscy numbers, trom the
spectacular 1977 and 1978 seasons')

Yet whenever we travel during the warm
months. on either business trips or vaca-
tions, we Iry to catch a major-league ball
game. There’s something abou: attending
a live -baseball game that transcends sim-
ply watching a sporting event. Baseball is
so firmly entrenched in our culture that to
be there is to experience a bit of Ameri-
cana. We love the sameness of each
game——the classic duels between pitcher
and batter, the teamwork of a closely kni
infield, the sound of bat striking a home
run—and the little differences that make
each ball park and home-team audience
unique. We love listening to the fans in
neighboring scats (who are alnwost always
more knowledgeable and more vocal than
us) discuss strategy, tell tales of other
games, and throw around statistics and

sometimes-scathing comments. (Fins can
be far more entertaining than sports-
casters. Our tavorite line: The guy sitting
in front of us, responding to someonc’s
remark about a batter known for taking his
time at the plate. said. *Yeah. he’s what
you might call & human rain delay.”)

Even though baseball doesn’t have the
fast action and excitement of hockey, foot-
ball, or basketball, it has a history that
lives on in tradition. in legend, in stories
handed down for generations—and in sta-
tistics. There were unbeatable teams, clas-
sic games. historic hits, and larger-than-
life heroes. And true baseball fans. be they
absent-minded professors or high-school
dropouts, can remember who won the se-
ries in 1952; can rattle off statistics about
every player on the 1967 White Sox; and
can explain the meaning of RBI, HR. E,
AB. ERA, and a host of other statistical
abbreviations. Perhaps it’s baseball’s lei-
surely pace that's allowed the time for such
intense examination of games and teams
past—atter all, the funs and sportscasters
need something to discuss during pitching
changes or when a “human rain delay™
steps up to the plate!

Now even folks like us can have bascball
facts and figures at our fingertips at all
times. thanks to Franklin's Big League
Baseball Encyclopedia Model HR-61.
Those facts and figures include more than
620.000 batting statistics, 270,000 pitch-
ing stats, and biographical information
about every player in the history of major
league baseball. Morcover, vou can ma-
nipulate the duta in the Baseball Encyclo-
pedia to discover who was the all-time
leader in home runs (Hank Aaron, 755) ot
who had the worst batting average in the
American League in 1971 (Dean Chance,
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The latest in electronics is only a

In N.Y. or if busy calk

AIWA CSD-EX1

PORTABLE LCD

RADIO CASSETTE CD PLAYER

« High power output

« Power saving switch plus auto stop

« 20-selection random programmable
memory CD

+ AM wide/FM stereo tuner

B2y our Price

Sugg. Retall 179.95 513995
NEWIT—

a — et

PANASONIC RQ-S35V
AM/FM STEREO CASSETTE
PLAYER WITH AUTO REVERSE
* Ultra compact size
« Digital synthesizer tuner

with 7AM/7FM presets
* $-XBS & Dolby NR
s LCD tpae/radlio display
« Dual clock/alarm functions
« One button wired remote
includes:
Rechargeble battery and charger.
(PAN-275%

Our Price

AIWA NSX-330
30W/ch HI-FI MINI COMPONENT
SYSTEM WITH SURROUND SOUND

« Super T-bass

includes:

« 3.preset graphic egualizer

s 5-band spectrum analyzer

« Wireless remote

« FM/AM tuner with 32-station
random preset

« pualauto reverse cass. w/Dolby B NR

« Optical digital output terminal

* 3-way speaker

{AW-4248) our Price

5ugg. Retall $560.00 539995

SONY
WM-WX50

WALKMAN®
STEREO
CASSETTE
PLAYER

-r-
WIRELES
WEADSEL

« Broadcasts up to 9 ft.

« AUtO reverse Mega Bass
2x sound system with
variable control

« Dolby NR
(SON-3483) Qur Price

Sugg. Retail 5249.95 $1 7995

1-718-722-4750. Please mention code ES892. 4"

phone call away! 1-800-221-7%74

AIWA XP-7 4
PORTABLE CD PLAYER

WITH IN CAR USE

« 1-bit dual b/A converter

« 8-times oversampling digital fliter
« Optical digital output terminal

« 24-random programmable memory
« Heat-resistant for in car use

« Random play with 3-way repeat
Includes: Rechargeable battery BP-50, stereo
headphones with remote control, AC adaptor
recharger, and connection cord

(2200 our price

Sugg. Retall $280.00 524995

SHARP 10-8400
ELECTRONIC ORGANIZER
« 256 KB memory
« Typewriter style keyboard
« Hi-contrast 40 char
by 8 line screen
« Month/week & day calendar
« 3 phone directories
* Business Card function ayr price

(SHA-840G} s 31 99 5

5ugg. Retail $499.95

.

PANASONIC KX-T4300
CORDLESSPHONE WITH
ANSWERING MACHINE
s 10 channel access » Rubber antenna
< Tone/pulse s 2-way paging
« 10-number speed dial » Message alert
+ LED readout
« 11-function tone remote
« Auto logic operation.

our Price

{PAN-4300)
$159°9%

Sugg. Retail *199.95

PANASO.Z'. KX-T9000
900Mhz POCKET-SIZED FOLDING
CORDLESSPHONE

« operates on 902/928Mhz

« Sound charger technology

« 30ch auto scan * Auto intercom

« 2 interchangeable batteries

« 2-way paging & auto intercom

+ 10, 20 digit no. auto dial

« Handset Auto switch to ‘talk’ mode
{PAN-3000)

Sugq. Retail *499.95 $39995

CASIO BP-100
BLOOD PRESSURE
MONITOR WATCH .

« Water resistant to SO meter

« 12/24-hour formats

+ 3 multl-function alarms

« Altimeter, Depth meter & Barometer
« Countdown alarm

 1/100 stopwatch
(CAS-826) Our Price

sugg. Retail 6995 $712995

free case
with purchasé

of E63
= s59 value!
NON E-63 I
g:‘\m CAMCORDER WITH
8:1 POWER 200M
. High speed shutter
. 180° FiexiGrip
« 2-1ux 10W light
. sports finder

. Wireless Remote
(CAN-6300}

super
value!

SONY XVT-600

ADD PRO STYLE SUPER|MPOSED

TITLES TO YOUR VIDEOS!

« 15 color plcture computer o
superimposes plcture title
packground to video

« Draw lines, add color—
endiess possidilities! g4 Ef

-409)
(ssx?gNgl.lRetan w0 91 0995

S
NIC CTP-2066S
';:NS"I'\ESRgo MON|TOR-REC§|SIER
WITH S-VHS \NPUT tOver 5 )
lines norizontal resolution
« Audio/Video \nput jacks

. ynified TV/VCR remote
. Clock, sleep
(PAN-2796)

_timer & on-timer
SALE!

(as00s $357°°

sugg. Retal

« Cameras

« Darkroom Supplles

« Video Equipment

« Televisions

« HI) Stereo Equipment

« Telephones
« Cellular Phones

« Jewelry

Mail Order Dept.:

« Computer Equipment
* Business Machines

« Calculators/Organizers
* Electronic Games

« Watches/Sungiasses

« Portable/Personal Audio . small Home Appiiances

Bet. 5th & 6th, NYC CA. LiC. #800183-691860

Visit our superstores at:
67 West 47th Street 115 West 45th Street

Bet. 6th & B'way, NYC CA. LIC #800191-81628

1-212-921-1287

sun. 1000:5:00, Mon:Thurs 2306:00, Fl. 9:30-2:00, ciosed saturday

455 Smith Street, Brooklyn, NY. 11231

G1192

A New York Landmark for over 26 years!

Toll-free line Is open
SUN. 10-5, DAILY 87, FRI. 82

Local lines are Dpen
SUN. 10-5, DAILY 9:30-6, FRI. 9:30-2

T DELIVERY
OVERNIGH?, 1t in the

any
% ontinental USA
VAILABLE ¢
at add\t\ona‘ €0$

WWW_ammeirsaanadiohistery.com
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0 for 21). If you're more interested in heavy
players than heavy hitters, you can even
find out which ball player weighed the
most (Walter ““Jumbo™ Brown. 295
pounds).

Weight isn't a problem for the Big
League Baseball Encyclopedia. however.
Bearing no resemblance to those hefty,
old-fashioned books of baseball stats with
complex cross-referencing systems, the
electronic version is sized to fit in a shirt
pocket, and weighs only five ounces. It
comes with a protective vinyl cover and a
quick reference card that provides operat-
ing pointers when the manual isn’t at
hand. Searches can be initiated in several
ways, and cross-referencing is done at the
push of a button.

You can search for statistics by keying in
(on the QWERTY-style keypad) the play-
er's name (first, last, or both), the team
name or city. or the league. Even nick-
names will work: Catfish, for James **Cat-
fish™ Hunter, for instance. And Franklin's
built-in phonetic spell-checker will cor-
rect misspelled players’ names and offer
alternatives for guesses.

When an individual player is called up,
Big League Baseball’s three-line, 24-
character LCD readout will show his full
name on the first line. Arrow keys are used
to scroll across the line. which also in-
cludes BL/TL (bats left/throws left for a
southpaw) or BR/TR; birth and death (if
applicable) dates; weight; and height. The
second line displays headings for the col-
umns of statistics that follow: for pitchers,
1p (innings pitched), ERA (earned-run aver-
age), w and L (wins and losses). sv
(saves), ER (errors), sO (strike outs), H
(hits). for batters, AB (at bats), BA (batting
average), HR (home runs), RBi (runs batted
in), H (single-base hits), 2B (doubles), 38
(triples), R (runs scored), and s (stolen
bases). Career totals are displayed on the
third line. Each subsequent line shows the
year, team, and league, and the players
statistics for that year.

When searching by team, you can key-
in the team namie to see a complete year-
by-year history of the team. Typing in
“Red Sox™ will call up first the 1901
Boston Red Sox (A) (for American
League), followed by team-total batting
averages and then individual players’ aver-
ages (Cy Young batted .209 that year). A
press of the Bar/PITCH key calls up the
pitching stats. A press of the NEXT key
brings up the next year. If a team has
played in more than one city. a list of op-
tions will appear. Typing in “‘Dodgers”
brings up the choices "1958-91 LA
Dodgers™ and **1890-1957 Bro Dodgers.”
for instance. Similarly, typing in “NY"
calls up the team choices: 1903-91 NY
Yankees, 1962-91 NY Mets, 1883-1957
NY Giants, and 1876 NY Mutuals—a
team that none of the native New Yorkers

here at Gizmo had ever heard of. There’s
no need to scroll through fifty screens if
you want to take a look at the 1950
Yankees; you can simply type in “1950
Yankees™ to go directly to that year.

Once you’ve called up a team, cross-
referencing to individual players is a snap.
You simply move the cursor to the player
whose stats you want to see and press
ENTER. A press of the BACK key returns
you to the team-info screen.

You can find teams’ win/loss records
and final league standings for any year by
typing “AL” or “NL” followed by the
year, and can see complete stats for any of
those teams by pointing the cursor at them
and pressing ENTER. You can also find out
the results of any World Series by typing in
“WS" and the year.

All of those functions are simply the
basics of the Big League Baseball Ency-
clopedia. Its compact size, easy cross-ref-
crencing, and automatic spell correction
do set it apart from any written baseball
encyclopedia. But the unit's electronic
search capabilities, which allow you to
create your own statistical lists, make it
truly unique.

Typing in “MAX"” or “MIN" before
any stat abbreviation will result in a list of
the players with the most or least; that
works for all pitching and batting stats, as
well as biographical information (age,
height, and weight). You can find out max-
imum and minimum ratios—for example,
most home runs per at bats, by typing in
“Max HR/AB.”

The results of those two examples are
quite different. The most-home-runs list
comes as no surprise, starting off with
baseball legends Hank Aaron, Babe Ruth,
and Willie Mays. The players with the
most home runs per at bats are not as well
known—Frank O’Connor was up at bat
twice and hit one homer, Luke Stuart and
Jeff Bittiger were each one for three.

You can further hone your search by
adding limiters— "GT" for greater than or
“LT"” for less than. To discover who has
the most home runs and has a batting aver-
age under .250, you would type in “MAX
HR BA LT .250” and find Dave Kingman
(442 home runs, .2359 average) at the top
of the list. You can use years or teams (or
both) as qualifiers separately from, or in
addition to, “MIN/MAX" and “GT/LT.”
For instance, “MAX HR BA LT .250
METS 1969 would create a list with Ed
Kranepool (11 homers, .2380 average) at
the top. Each list can contain up to 30
names. To learn more about any playerin a
list, you can move the cursor to his name
and press the enter key to cross-reference.

When you consider the number of
qualifiers and statistics contained in Big
League Baseball, you’ll soon realize that
the possibilities are close to endless—at
least, you’re far more likely to run out of

curiosity long before it runs out of possible
list combinations.

We do have a few complaints, however.
First, we weren’t crazy about either the
keyboard layout or the tactile response of
the keys. The ENTER key was in the space
normally occupied by the space bar, which
created some problems, and the number
keys run from zero through nine instead of
one through zero as they would on a stan-
dard keyboard. Second, we strongly feel
that the players’ field positions should have
been included. Third, we would like to
have seen included statistics on walks—
there have been quite a few players known
for their ability to draw bases on balls.

The Big League Baseball Encyclopedia
does a great job of providing pitching and
hitting stats; perhaps it’s too much to ask
for fielding stats as well. Yet even though
baseball drama revolves around the pitcher
and the batter. it's often fielding that makes
or breaks a game. With the electronic en-
cyclopedia, you can call up the Chicago
Cubs in the early years of the century and
find Joe Tinker, Johnny Evers, and Frank
Chance on the roster. but you won’t learn
anything about the famous Tinker-to-
Evers-to-Chance double-play combination.

In a similar vein—although we’re not
sure if this is a plus or a minus—some of
the unit’s answers to our inquiries were
intriguing enough to send us to the written
books (and to call our fathers) for more
details than could be provided by the sta-
tistically oriented electronic encyclope-
dia. For instance, our search for the major
leaguer who weighed the least came up
with Eddie Gaedel, who weighed 65
pounds and was only 3 feet, 7 inches tall!
Still more perplexing. we learned that in
his one season with the St. Louis Browns
in 1951 he had no at bats—in fact. all his
stats were zeros. It turns out that Browns’
owner Bill Veeck brought in a dwarf o
force a walk. Gaedel was at bat once,
crouched over the plate to present the
pitcher with a six-inch strike zone. and
drew a walk. Outraged baseball commis-
sioner Ford Frick quickly called an end to
Gaedel’s major-league career.

Of course, baseball is a unique amal-
gam of statistics and stories, and Big
League Baseball provides the quickest sta-
tistics that we’ve ever seen. In fact, its
good points far surpass its drawbacks,
even for people who aren’t obsessed with
the game. Because it’s so easy to use, you
never get bogged down or frustrated. The
manual clearly explains how to set up
complex questions, the quick-reference
card provides reminders, and there’s even
on-screen help to get you out of any poten-
tial jams. We loved the nostalgia of calling
up favorite teams, checking out what was
happening in the years in which we were
born, and perusing the careers of favorite
players. [ |
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Home Control
for Couch

Potatoes

HOME CONTROL ONE FOR ALL 4
UNIVERSAL REMOTE CONTROL
WITH HOME CONTROL MODULES.
From Universal Electronics, Inc., 6138
Riverview Road, Peninsula, OH 14264;
Price: $99; additional control center
module: $39.95, additional lamp/appli-
ance modules: $19.95.

Confirmed Gizmologists aside. Ameri-
cans are a wary lot when it comes to tech-
nological innovation. It takes a while for
new gadgets—even those that promise to
make life noticeably easier—to catch on
with mainstream America. But once a de-
vice gains the nation’s trust, watch out! It
zooms from gadget status to necessity. and
absolutely everyone must have at least
one. That’s happened with televisions,
VCR'’s, microwave ovens, and personal
stereos. And it's certainly happened in a
big way with remote-contjol units—de-
vices that. when first introduced, met with
skepticism: *Why would I need a remote
control when I'm perfectly capable of get-
ting up, walking across the room. and
changing the channel?” By now, perhaps
the fleshiis still able but the will is weak—a
whole country of couch potatoes would
never dream of leaving their sofas when
they can simply press a button to raise the
volume, or hit the PLAY button to watch a
video.

Yet those same millions of people are
reluctant to get involved with similar de-
vices that would allow them to turn on a
popcorn maker to cook up a snack while
watching that video, or to dim the living
room lights when the movie started, or to
turn off all the lights in and outside the
house, and activate the security system,
when the movie ended and they were ready
to turn in for the night—all without leaving
the comfort of their arm chairs.

Although Smart Houses are still futur-
istic dreams for most of us, and the CEBus
standard is still not in place, there are
plenty of home-automation devices avail-
able today. Many non-Gizmologists of our
acquaintance have garage-door openers,
and some even use device timers to switch
lights on and off at different times when
they’re on vacation. But we don’t have any
friends or relatives who use a remote con-
trol to switch on or off, or dim lights, or to
turn appliances in other rooms on or off.
They are as reluctant to experiment with
home automation as they are dependent on
remote controls for operating their audio/
visual equipment.

Just how dependent are they? There’s an
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estimated 200 million remote controtled
devices on the market today—that's ;prac-
tically one per person!-—and Tom Tyler,
president of Universal Elecironics, ex~
pects that number to reach 370 million by
1995. That means that the average on-
sumer, who now has three remote corols

laying around the house. will have six by

1995. Universal remotes are aiso becom-
ing increasingly popular as “clutter-bust-
ers.” replacing several original' remotes
with just one unit. And about 16 miilion
remote controls must be replaced each year
due to loss or breakage of the original.
Universal Electronics has decidad to
use America’s dependence on remote con-
trols to counteract their reluctance to ipme
automation—while expanding their share
of that lucrative replacement-remate mar-
ket—by packaging a universal remote
control with a home-control syster: ‘that
can operate as many as 16 different devices
remotely. Called the Home Connrol Center
One For All 4, the system consists of a
command center module. a lamp mocule,
an appliance module, and a universal re-

WWW. asmerieaatadiahisierv.com

mote that canbe used to control your TV,
VCR, cable box, as well as various lights
and appliarces.

There are three types of universal re-
motes available on today’s market. One
type is the *‘learning remote.”” which
learns the functions of the original, usu-
ally by placing the two units head-to-head
and pressing the corresponding buttons on
each, one at a time, until all functions are
learned. That method is time-consuming,
however, and won’t work if the original is
lost or broken. The second type uses a
ROM (read-only -memory) chip that is
preprogrammed with the function codes of
various brands of TV’s, VCR's, CD play-
ers, and the like. Using a ROM-based re-
placement remote is easy: You simply
punch in the appropriate codes for your
electronic equipment, which generally ap-
pear in the universal remote’s owner's
manual. Problems arise, however, if your
gear is very old, very new. or somewhat
obscure, and 5o is not covered by the lists
of codes. And the ROM chip can’t be
reprogrammed to handle future models



www.americanradiohistory.com

that you might decide to buy a few years
down the road.

Universal's One For All 4 remote uses a
patented RAM (random-access memory)
chip that has the ability to be upgraded as
you upgrade your cquipment (and cven
upgraded to cover your very old compo-
nents). The upgrade, while fairly casy to
accomplish (it involves running a cable
between a One For All remote and a com-
puter that provides new product codes).
must be done at Universal or one of its
service centers, which is a bit inconve-
nient for users. But the company is so sure
of its ability to match your equipment
(with the exception of Bang & Olufsen
products. which use a different IR fre-
quency than any other products on the
market), that they offer a double-your-
money-back guarantee.

We had no problemn entering the codes
for a Sanyo VCR and Zenith TV using the
sequence TV (OR VCR) - A - B- C - followed
by the three-digit code listed in the man
ual. Unfortunately. we gained control of
only the most basic functions of the two
units. We were unable 1o access any on-
screen menus for timed-taping. source se-
lection, or any of the other functions that
we frequently use. (That's the big advan-
tage that the more complicated learning
remote controls have over the ROM and
RAM-based ones: By programming them
key-by-key, you can replicate every func-
tion of the original remote.) We were also
unable to find a code corresponding to the
Instant Replay standards-converting VCR
that we review clsewhere in this issue.

Universal provides a toll-free number
for just such dilemmas. We were helped by
a pleasant woman who informed us that
although the All For One remotes are in-
tended solely for basic operations. it is
sometimes possible to access more sophis-
ticated functions using various series of
letters and numbers. Because they don’t
work for all models, the manual doesn’t
mention them. We lucked out with our
VCR and TV: pressing VCR - A - | - 0
brought up our on-screen programming
menu, allowing us to set the timer o rec-
ord our favorite shows. We were able 10
operate the TV s picture-in-picture using a
similar sequence, but we still couldn’t get
it to control some of the less-frequently-
used functions. That could present a major
problem for people whose sets lack front-
panel controls for some of the more so-
phisticated functions—Ilose the original
remote. and you're out of luck.

As far as the Instant Replay deck goes,
neither our customer-service rep nor her
manager could find any reference to it. She
suggested that we try 1o “‘search the hi-
brary.” According to the manual. it’s pos-
sible that the correct code for a piece of
equipment is already in the All For One 4.
but listed under a different manutacturer.

You can search the entire library of devices
by turning on the device, pressing A - B
VCR - C - POWER, and alternating between
and POWER until the VCR turns oft. Al-
though it might be necessary to repeat ¢ -
POWER as rmany as 50 times, the process
doesn’t take long. Once the device turns
off, pressing the “A’" key locks in the
code. Untortunately, searching the library
didn’t work with the Instant Replay VCR.
(We suppose we could have tried to return
the One For All 4 for “*double-our-
money —but that wouldn’t work with a
unit that we’d only borrowed! Besides. it
works quite well on the equipment that we
use every day.)

Although it’s called the All For One 4.
the remote control can be used with only
three video devices—a TV, a VCR, and a
cable box. The fourth device key, labeled
aux on All For One 4's that are sold with-
out the Home Control Center, is now la-
beled HOME CONTROL and is used to
control lights and appliances.

Setting up the Home Control Center is
no more difficult than preparing the re-
mote for use with video equipment. The
set comes with one command-center mod-
ule, one appliance module, and one lamp
module. Each command-center module
can control as many as 16 lamp and appli-
ance modules, which can be purchased
separately for under $20. The command
center is plugged into any standard wall
outlet that's in the room where you would
normally use the remote to contro} your
video devices—probably either the family
room or bedroom. Each module must be
given its own unit code, which allows the
command center to distinguish it from
other modules. A screwdriver is needed to
turn the selector on the front of each mod-
ule to the desired number. The accessory
modules then can be plugged into any out-
lets in the house or yard, and the devices to
be controlled then plug directly into the
modules. Once everything is plugged in,
you program a home-control code in the
same manner that you set the video-gear
codes, using one of the three-digit codes
provided in the manual.

Once the set up is complete, by aiming
the remote control at the command center,
you can remotely turn appliances and
lights on and oft. The infrared signals from
the remote control activate the command
center, which passes commands to the
mocdlules through your home’s AC wiring.
(You can also skip the remote control and
use the keypad on the command-center
module to directly control up Lo €ight
lights or appliances.) To remotely turn on
the lamp that’s connected to lamp module
one, for instance. you would press HOME
CONTROL - | - ON (the CHANNEL-UP key
doubles as the ON control; CHANNEL DOWN
and OFF also share a key). Other buttons on
the remote control allow you to dim lights

and to simultancously turn on every light
and to turn off every light and appliance
that’s hooked up to the system. It's not
possible to turn on every appliance at once
because some unwitnted consequences can
result if the remote is used carelessly. For
instance, you wouldn’t want to acciden-
tally turn on a coffee maker that had no
water in its carafe. The manual suggests
attaching a fabel on which youve recorded
the module number of each device under
control to the back of the remote control
for quick reterence—and to make sure that
you do not accidentally turn the wrong
appliance on or off.

We didn’t need a reference chart, be-
cause our test package came with only one
light and one appliance module. We first
tried it in the office, to control a desk lamp
and a fan. Everything worked exactly as
promised, and it didn’t take long tor the
keystroke sequences to become second
nature. Available outlets are at a premium
in our office., and when we had to unplug
the control module in order to plug our
printer back in. for some reason the apphi-
ance module began to turn the fan on and
off by itself’ at unprediciable intervals.
That problemy was remedied by reseiting
the command control module.

The outlet situation in our media room
is somewhat better. and we didn’t have the
same problem there. Actually. even in our
rather limited configuration (we used the
system to control two lamps in the room).
the Home Control Center One For All 4
both provided the conwvenience of one
using remote for both TV and VCR and
oftered an excellent introduction to home
automation. We particularly liked a fea-
ture called “Punch-Thru,” which lets you
operate several video devices simulta-
ncously without having to repeatedly
change device keys. For instance, if the
last device key pressed was CABLE. you can
still control the volume and mute Keys on
the TV and the VCR’s play, pausc. fast
forward, reverse. and TV/VCR keys. We
also liked being able to use a single remote
control to either mute the TV or pause the
VCR and turn up the lights whenever the
phone rang while we were watching TV.
We imagine that. with the addition of more
modules. the ability to turn off the room
lights, outside lights. and the upstairs ones
that somehow were left on before dinner
all at the push of a button, and then to turn
on the bedroom lights also would be quite
convenient.

We're sure that you can think of quite a
few things around your own home that
could be added to a home-control system
like this one—and we're also sure that
that’s just what Universal imended. Let
timid consumers get their feet wet with
remote control of one lamp and one appli-
ance. and once they're hooked, they’ll
come hack for more. ||
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TSM FUNCTION-
GENERATOR KIT

CIRCLE 119 ON FREE INFORMATION CARD

As user-built test equipment goes, this unit will perform well,
but only for the builder who knows what he's doing.

electronics to teach you the value

of a well-stocked test bench. For-
tunately, by the time most of us have
out-grown the multimeter-only phase
of our hobby, we've gained enough
skill to build at least some pieces of
test equipment.

The TSM Function-Generator Kit No.
88 seems just right for that level of
experience—when you've already
cut your teeth and need to take the
next step. Unlike most TSM kits, the
Function-Generator is not suitable for
a rank beginner due to some idio-
syncrasies in its assembly instructions.
I'll point those out as | proceed to help
those that wish to give the kit a try. The
irregularities in the instructions should
not significantly hamper the efforts of
a seasoned kit builder. If you feel you
fit that description, and don’t mind a
bit of a challenge, thenread on . ..

I t doesn’t take much experience in

Features. The specifications of the
TSM Function Generator are appro-
priate for typical enthusiast use: It is
capable of producing squarewaves,
friangle waves, sawtooth waves, or
sinewaves over a frequency range of
from 8 Hz to 200 kHz, with signal ampli-
tudes ranging from 1 mVto 1 volt. How-
ever, bear in mind that you really

need an oscilloscope to calibrate the
unit’s sinewave output. The lack of an
oscilloscope will not prevent you from
calibrating the other waveforms,
though.

It should be mentioned that the sig-
nal output is AC coupled. The unit has
a synchronization output in addition
to its signal output. That eliminates the
need for putting a tee connector on
the signal output to connect it o a
frequency counter or the syn-
chronization input on an oscilloscope.
Further, since the “sync” signal is not
amplified by the unit's output circuitry,
you needn’t worry about it overdriving
the input stage of a frequency coun-
ter. This little feature comes in real
handy during calibration (which I'll
getto alittle later in this article) as well
as regular use.,

Oddly, except for the label "Synch”
[sic] near that output on the units
schematic diagram, this useful fea-
ture is not mentioned or explained
anywhere in the documentation. If |
didn’t understand the circuit’s opera-
tion from the schematic, | would have
had trouble determining what the
output is for.

Almost everything you need is sup-
plied with the kit. However, you will
need to add a 12-volt DC, 300-mA

WWW. ammersaatsadiohistery.com

power supply, two or three connectors
(depending on whether your power
supply requires a mating connector},
an enclosure, and some wire to make
the unit functional. (By the way, a tiny
amount of wire is supplied in the kit,
but it is not enough for all the on-
board jumpers let alone the off-
board controls and connectors)

Of course, adding the obligatory
power-on LED would be nice too. Pu-
rists might wish fo add a power switch
as well, but there is a multi-pole switch
(used to set the amplitude scale) that
has an unused section and an un-
designated switch position that can
be used for that purpose. Your kit
might also require an additional knob
for one of the controls, as one of the
controls that came with my unit was
too large for any of the supplied
knobs. Alternatively, you can drill out
one of the supplied knobs to suit that
control. Its modifications like those
that require some experience in elec-
tronics to recognize and take advan-
tage of—they are not mentioned in
the instructions.

On the plus side, the components
and the circuit board are all high
quality. The PC board is single sided
and has a color-coded silk-screened
pattern—one color for component
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powerful 3
computer!

Train the NRI way-—and learn to
service all computers as you build
your own powerful West Coast
386sx/20 MHz computer, now
with 1 meg RAM, 40 meg IDE

hard drive, and exciting

new diagnostic hardware

and software! F\

Jobs for computer service technicians

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

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

Get real-world skills as you train with and
keep a powerful 386sx-based computer
system plus Microsoft® Works software

Only NRI gives you hands-on training with the finest example of
state-of-the-art technology: the powerful new West Coast 386sx/
20 MHz computer. As you assemble this fully IBM PC/AT-
compatible machine, you actually see for yourself how each
section of your computer works.

You assemble and test your computer’s “intelligent”
keyboard, install the power supply and 5%" high-density floppy
disk drive, then interface the high-resolution monitor.

Your hands-on training continues as you install a powerful
40 meg IDF. hard drive—today’s most-wanted computer periph-
eral—now included in your course to dramatically increase your
computer’s data storage capacity while giving you lightning-quick
data access.

Plus you now work with today’s most popular integrated
software package, Microsoft Works, learning to use its word proces-
sing, spreadsheet, database, and communications utilities for your
own personal and professional applications.

But that’s not all!

NEW! Ultra-X diagnostic
hardware and software for
fast, accurate troubleshooting |

Now you train with and keep the
latest in diagnostic hardware and
software: the extraordinary
R.A.C.ER. plug-in diagnostic card
and QuickTech menu-driven
software, both from Ultra-X. Using
these state-of-the-art tools, you
learn to quickly identify and
service virtually any computer I
problem on XT, AT 80286/80386,

and compatible machines. L _____

Learn to troubleshoot and
service today’s computer

systems as you build a

sx/20 MHz

SEND CARD TODAY FOR/FREE NRI CATALOG

”ﬁ, McGraw-Hill Continuing Fducation Center L
| Schools 1401 Connecticut Avenue, NW, Washington, DC 20008 Al
# Check one FREE catalog only

MICROCOMPUTER SERVICING
TV/Video/Audio Servicing
Telecommunications

Industrial Electronics & Robotics
Security Electronics

Electronic Music Technology
Basic Flectronics

NEW!
386sx/20 MHz
computer, 40 meg
hard drive! _

Only NRI gives you
such confidence-building, real-
world experience. Only NRI gives you
both the knowledge and the protessional tools to succeed as
today's in-demand computer service technician.

No experience needed...NRI builds it in

With NRI training, you learn at your own convenience in your
own home. No classroom pressures, no night school, no need to
quit your present job until you're ready to make your move.

NRI starts you with the basics of electronics and computers,
building on that foundation step by step until you have the
knowledge and skills you need for success.

And all throughout your training you've got the full
support of your personal NRI instructor and the entire NRI
technical staff, always ready to answer vour questions and help
you achieve your training goals.

Send for your FREE catalog today!

Send today for NRI's big, free catalog that describes every aspect of
NRI's innovative computer training, as well as hands-on training
in other growing high-tech career fields.

If the coupon is missing, write to: NRI Schools, McGraw-
Hill Continuing Education Center, 4401 Connecticut Avenue,
NW, Washington, DC 20008.

1BM and AT are registered trademarks of the IBM Corporation. R.A.C.F.R. and Quicklech are
registered trademarks ot Ulira-x, [nc. West Coast is a member of the Syntax Group.

Computer Programming
PC Software Engineering Using C

Desktop Publishing & Design

Word Processing Home Business
Bookkeeping & Accounting

Air Conditioning, Heating, & Retrigeration
Building Construction
Small Engine Repair
Automotive Servicing

For career courses
approved under Gl Rill,
check for details.
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/SUPER 12 HOUR RECORDER

CALL TOLL FREE

Modified Panasonic Slimline §
6 hrs per side

120 TDK tape furnished,
AC/DC Operation,

Quality Playback.

Digital Counter.

Durable Lightweight Plastic.

e
$119.00"
PHONE RECORDING ADAPTER

Starts & Stops Recorder
Automatically When @ —

Hand Set is Used
$28.50*

Solid State!

FCC Approved

VOX VOICE ACTIVATED CONTROL
Solidstate Adjustable
Sensitivity. Voices &
Sounds Activate Recorder
Adjustable Sensitivity
Provisions for Remote

Mike $28.50*

* Add for ship. & handling. Phone Adapter & Vox

$2.00 each, Recorders $5.00 each. Colo. Res add

tax. Mail Order, VISA, M/C, COD's OK. Money Back

Guar. Qty Disc. available. Dealer inquiries invited.

Free data on other products.

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

Phones (303) 499-5405 1-800-926-2488
FAX (303) 494-4924 _/

Mon-Fri 8-5 MTN. TIME

CIRCLE 6 ON FREE INFORMATION CARD

outlines and designations, another
color for the foil fraces. The screen
work makes board-stuffing and trou-
bleshooting (if any is needed) pretty
eqsy.

The controls also bear special men-
tion; they are very nice. The waveform
and frequency switches are ganged
pushbuttons, just like the kind you
would find on a manufactured func-
tion generator, so they are particularty
pleasing. If you do a good job ma-
chining and labeling your enclosure
(which will not be covered in this arti-
cle), the unit can be made to look
store-bought. The first step, of course, is
o build the unit itself, which I'll discuss
now.

Construction. Building TSM kits is usu-
ally pretty easy, and, with a few ex-
ceptions, the Function-Generator Kit
followed suit. Oddly, there are some
helpful soldering hints, pin-outs, parts-
identification tips, and a color-code
chart printed onto the binder of the
TSM kit case, apparently to assist be-
ginners. That's odd because a begin-
ner requiring that much support
would probably find the kit frustrating

75 WATTS

belongs on your bench,

SINCE 1946

—
Al

AN EGONOMICAL
KEYBOARD-CONTROLLED
KEPCO BENCH POWER SUPPLY

Choose from four Digital Power Supplies: 0-12.5V « 6A,
0-24V (« 3A, 0-40V @ 2A or 0-125V (@ 0.5A. Each one
offers precise, repeatable voltage control with two current
ranges. Fully protected for overvoltage or overcurrent

Bonus: You can program the output from your PC's serial
port (RS232 software included) and read back too!

The DPS is an affordable professional instrument and

Want more info? Ask for "DPS" brochure 146-1768. Call-write-fax
Dept. MXS-77. Kepco Inc. 131-38 Sanford Avenue, Flushing, NY
11352 USA o Tel: (718) 461-7000 ® Fax: (718) 767-1102. Use your
VISA or MASTERCARD. Immediate delivery, 5-year warranty

@RErco,

—= THE POWER SUPPLIER *

THIS SPACE CONTRIBUTED AS A PUBLIC SERVICE

A defense
against cancer
can be cooked up
inyour kitchen.

There is evidence that
dierand cancer are related.
Follow these modifications in
your daily diet to reduce
chances of getting cancer
1. Eat more high-fiber foods
such as fruits and vegetables
and whole-grain cereals.

2. Include dark green and
deep yellow fruits and vegeta-
bles rich in vitamins A and C
3. Include cabbage, broccoli,
brussels sprouts, kohtrabi and
cauliflower.

4. Be moderate in consump-
tion of salt-cured, smoked, and
nitrite-cured foods.

5. Cut down on total fat in-
take from animal sources and
fats and oils.

6. avoid obesity.

7. Be moderate in consump-
tion of alcoholic beverages.

No one faces cancer alone

*MAERKANCANCBISOC!TY'
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to build and cdlibrate because the
instructions are poorly translated (I
don't know what language they're
translated from).

The literature that pertains to the kit
itself is written in a “build it, adjust i,
and use it” style—it doesn’t contain
any circuit theory. It does describe
how to stuff a generic component
into the board and advises that you
install the components in the order
that they appear in the parts list to
avoid any difficulty. If you don't foliow
that sound advice you could end up
covering the holes for some of the
jumpers (referred to as “straps”) with
the rather large switch assemblies
used by the unit.

However, this simple advice is made
a litfle difficult to follow because of
the Parts List. One problem with the
Parts List was the use of commas in
place of decimal points for some of
the parts. For example, 6.8 was written
6.8 in some places. Also, many of the
component values are specified as a
range rather than a single value. For
example, fixed resistor R10 could be
any value from 180k fo 200k. When
faced with such ambiguous informa-
fion an inexperienced builder might
be tempted fo match each part with
its listing before stuffing anything into
the board, blowing an evening just
taking inventory. Of course, a more
experienced hobbyist would solve this
kind of puzzle by stuffing the entire
board, prior to soldering. That way if
you've placed a part incorrectly, it will
become obvious before any solder-
ing is done and can be easily cor-
rected.

That bit of strategy behind us, there
were a few more bridges (albeit,
somewhat inconsequential to some-
one with experience) to cross while
stuffing the board. For example, some
of the holes for the non-polarized ca-
pacitors were spaced so close to-
gether that those components could
not lay flat on the board. That in-
creases their lead length, infroducing
additional stray inductance into the
circuit. | suspect that that problem
somewhat reduced the overall effec-
fiveness of the completed function
generator, as I'll point out later.

Once the on-board components
were in place, | turned my attention to
the off-board parts. Everything went
pretty smoothly with the exception of

{(Continued on page 88}
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By Len Feldman

Funai
TVCP 9T
9-Inch
TV/Video
Cassette
Player

PRODUCT
TEST REPORTS

How many times have
you been away from
home and wished you
could rent and watch a
videotape on a small, high
quality TV set that'’s light
enough o carry with you
on a trip? Better sfill,
wouldn't it be nice if that
same TV set had a built-in
video-cassette player, so
you wouldn't have to both-
er hooking up a separate
VCR when you wanted to
watch a tape? Well, Funai
Corporation (100 North
Street, Teterboro, NJ 07608)
has come up with just such
a combination unit.

CIRCLE 20 O FREE INFORMATION CARD

The Funai TVCP 9T combination TVivideo-cassette player.

The TVCP 9T features a 2-
rotary-head playback sys-
tem. All three speeds (SP, LP,
and EP) can be accommo-
dated. If you insert a tape,
power is furned on auto-
matically and, if the safety
tab on the tape has been
removed, playback begins.
At the end of the tape, the
tape rewinds automatically,

is ejected, and, unless “re-
peat playback” has been
selected, the unit turns itself
off.

The feature most likely to
attract travelers to this unit
is its two-way power ca-
pability, which lets you
power the unit with stan-
dard AC voltage or from
your car battery using the
supplied car-battery cord.
Since this TV set is likely to
be moved from piace to
place, it is equipped with a
“degaussing button,” which
corrects color by counter-
ing the magnetic influence
caused by nearby appli-
ances. The remote control
supplied with the TVCP 9T
lets you operate all the
tape-transport controls,
change TV channels, and
adjust the volume level
from your viewing chair. An
on-screen display of se-
lected channels and other
operating functions makes
control adjustment fool-
proof. High-speed picture
search in either direction is
possible when watching a
tape, as is “freeze frame” or
still-picture viewing. The fre-
quency-synthesized TV
tuner incorporated in this
product can be tuned to
any of 165 TV or cable
channels, and random ac-
cess to any numbered
channel is possible, as is
programming of the tuner
to receive only those chan-
nels available in your area.

CONTROLS

Pushbuttons beyond the
right side of the TV screen
include the power switch
and channel and volume

WWW.akmerieaniadiahistiary com

up/down buttons. The vid-
eo-cassette insertion slot is
located below the screen,
with a stop/eject button lo-
cated to the left and below
the tape slot. A swing-down
door discloses controls as-
sociated with the video
player as well as less-often-
used controls associated
with the TV set itself. With the
door flap closed, play and
tape-in indicator lights are
visible on its front surface.
When opened., access is
gained to the rewind, play,
fast forward and still buttons
of the player, as well as to
controls that adjust tfracking,
brightness, contrast, color,
and tint. Also found here
are the auto-repeat selec-
tor and a switch that selects
either broadcast or cable
TV frequencies for the TV
tuner.

For private listening, a
headphone jack is found
on the left side panel of the
cabinet. The rear panel of
this combination unit
houses the previously men-
tioned degaussing button,
connection points for either
the AC-line cord and the
car-battery DC-supply cord,
audio and video input and
output jacks, and a con-
nector for a 75-ohm
antenna fransmission line.

TEST RESULTS
Advanced Product Eval-
uation Labs (APEL)
measured the performance
of this unit both in terms of
its capabilities as a TV
monitor/receiver, and in
terms of its operation as a
video-cassette player. In
the latter case, all measure-
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Earn Your B.S. Degree
in
ELECTRONICS
or

COMPUTER

By Studying at Home

Grantham College of Engineering,
now in our 42nd 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 C languages — 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

ments were made at the SP
tape speed and, since this
unit is a player only (as
opposed to the usual VCR
player/recorder), APEL used
a prerecorded test tape.
The maximum usable lu-
minance for the TV screen
measured 63 foot-lamberts,
which, while not the bright-
est for a TV set of this tube
size, was bright enough to
view pictures in normal
room lighting. Horizontal
resolution measured 280
lines. (Maximum resolution
possible for broadcast TV is
about 330 lines.) The tran-
sient response was very
good, as was color quality.
Black level retention was a
somewhat below average
70%. while overscan (the
amount of picture deliber-
ately extended beyond the
screen width) was only 4%.
TV-tuner sensitivity was very
good, with reception at
fringe-area signal strengths
remaining quite accept-
able. As for the audio
section of the TV receiver,
audio output via the sepa-
rate output jacks was 0.43
volts at 0.04% distortion,
with distortion decreasing
fo an even lower 0.03%
when audio levels were
backed down to —10 dB
below reference level. Au-
dio signal-fo-noise ratio
measured 68 dB, while the
audio frequency response

extended from 26 Hz to 13
kHz.

APEL used a prerecorded
test tape made on Sony
Pro-X tape to measure the
performance of the tape
player section of this TV/
player combination. Using c
multiburst test signal, fre-
guency response was down
by 6.64 dB at 2.0 MHz, or
about average for a stan-
dard VHS format VCR
operating at its SP speed.
Red field chroma (color)
signal-to-noise ratio mea-
sured 43.2 dB for AM noise
and 34.9 dB for phase-
modulation (PM) noise. The
luminance (brightness) sig-
nal-to-noise ratio ranged
from 43.4 dB to 43.8 dB,
depending upon the refer-
ence luminance level at
which APEL made the mea-
surements. Color accuracy
as indicated by a vec-
torscope, was very good.

Turning fo the audio sec-
tion of the tape player, APEL
measured an audio output
of 0.36 volts at a harmonic
distortion level of 1.25%—
again, about what one
would expect from a VHS-
format machine. Frequency
response during playback
of the test tape extended
from 150 Hz to 13.4 kHz,
while distortion at a —10 dB
playback level was only
0.59%. Fast forward time for
a 2-hour (1-120) tape was 3

Using a multiburst test signal, response was down 6.64 dB at 2
MH:. That is about average for a VHS machine.

WWW.aknerisantadiahisierv.com
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was very good.

As indicated by this vectorscope photo, the unit's color accuracy

TEST RESULTS—FUNAI TVCP 97
COLOR TV/VIDEO-CASSETTE PLAYER

Specification Mfr’s Claim PE Measured
TV Section

Maximum usable luminance N/A 63 foot-lamberts

Horizontal resolution N/A 280 lines

Transient response N/A Very good

Black-level retention N/A 70%

Color quality N/A Very good

Overscan (horizontal) N/A 4%

Audio output N/A 0.43 V, 0.04% THD

THD @ —10 dB N/A 0.03%

Audio signal/noise ratio N/A 68 dB

Audio frequency response N/A 26 Hz to 13 kHz

Picture size (measured diag.) 9 inch Confirmed

Video-Cassette Player Section

Video frequency response

(at 3.0 MHz)
Video signal/noise ratio

AM chroma

PM chroma

Luminance
Audio output level
Audio frequency response
Harmonic distortion @ —10 dB
Fast forward time (T-120 tape)
Fast rewind time (T-120 tape)
Maximum power consumed (AC/DC)
Dimensions (Hx W x D, inches}

Weight (lbs.)
Suggested retail price:

minutes and 56 seconds,
while fast rewinding of the
same tape took 3 minutes
and 50 seconds.

With only the TV set oper-
ating, power consumed by
this unit was 58 watts AC; if
operated from a DC
source, power consumption
was 40 watts. With both the
TV and player operating,

N/A —6.64 dB at 2 MHz
N/A —-15.0 dB

N/A 43.2 dB

N/A 34.9 dB

N/A 43.41043.8dB
N/A 0.36 V@ 1.23% THL
N/A 150 Hz to 13.4 kHz
N/A 0.59% for 1 kHz
N/A 3 min. 56 sec.

N/A 3 min. 50 sec.
70/50 W 63744 W

13% X 12

- x13%

234 Confirmed

$399.00

power consumption in-
creased to 63 watts AC or
44 watts DC.

HANDS-ON TESTS

In our hands-on tests of
this dual-function product
we were pleased to see
how good TV reception
was, even using an indoor
“rabbit-ears” type passive

antenna. Our lab is located |
some 20 miles from the
transmitter sites of most of
our locally available sta-
tions, but noise-free, "snow"-
free signals were received

for all.
In using the handheld re-

mote that came with the
unit, we noted that in addi-
tion to duplicating all of the
controls and switches found
on the set itself, the remote
also had number buttons
for accessing channels di-
rectly, a “cancel” button to
cancel specific memorized
channels, counter memory
and reset buttons, a mute
button (especially useful for
eliminating the sounds of
the more blatant and an-
noying TV commercials),
and a “sleep” button that
can be used fo set auto-
matic power shut-off at any
time up to 2 hours in 30
minute increments. All of
these “extras” made it a joy
to operate all elements of

this TV/Player using only the
remote.

As for tfape viewing, once
a cassette was inserted in
the slot, again, the remote
handles all required func-
tions and picture quality
appeared to be almost as
good as what we saw
when watching broadcast
or cable TV programming.
Part of the explanation for
this, of course, is the fact

| that we were watching on

a small (?-inch, measured
diagonally) screen. For all
the advantages claimed for
large-screen TV sefts, it's im-
portant 1o remember that
our NTSC system of TV is sill
limited to 5625 lines—no
matter what the size of the
screen. So, the smaller the
screen size, the crisper the
picture seems to be.

For more information on
the Funai TVCP 9T, contact
the manufacturer directly,
or circle No. 120 on the

Free Information Card. W

Your CHoxy Or T Most Comeurre Line OF
CONVERTERS & DESCRAMBLERS

Everquest * Panasonic *Jerrold

o Zenith

Stargate 2001

i Five Reasons To Buy

5

Buy From The INDUSTRY LEADER...

M.D. ELECTRONICS!

* Pioneer °*Scientific
Aflanta

* Oak

*Eagle

o Hamlin
*Tocom

« Over 25 Brands & Models in stock!
= Toll Free Technical Support Line!

* 30 day guarantee!

s Friendly & Knowledgeable Sales People!

» FREE Catalog!
M.D. E

875 SOUTH ?ﬂ-'m NE 68114
FAX: (402} 392-0991

1800624 1150 exv. 616

It ks not the intent of M.D, Elsctronics to defrsasd any television operator and we
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YOUR HOME .%
the television series,
will help guide you through it.

For most families . . . our homes are
the biggest purchase we’ll ever make. From time to

time we’ve all thought about making changes to our homes. By

watching the YOUR HOME television series. you can catch all of the latest

ideas and trends designed to get you through the maze of products that will enhance the

beauty, functionality, and quality of the time that you spend at home. Whether you're building a

dream kitchen or atiempting to create the home theater experience, from the simple to the exotic. YOUR HOME
has a wealth of great ideas. 1t’s like going to the world’s biggest home and garden store cach and every week.

Tune into upcoming shows to check out the best and brightest in home products and services:

MCINTOSH LABORATORY SONY CORP. UNELKO CORP.

INC. STR-Audio Video Receiver with Invisible Shield, Water and soil
The ultimate in home audio gear Dolby Pro Logic. repellent and protectorant.

for the true audiophile. TOSHIBA

ROBERT H. PETERSON CO. Large Screen Television for the

Decorative Gas Fireplace Logs. true home theater experience.

Check your local cable listing for the time and channel number in your area.

A presentation of
WJMK « 2424 N. Federal Highway - Boca Raton, FL 33431 - (407) 367-0703

WWW. amerseasadiohistery.com
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BAD VIDEOTAPES

BY LEN FELDMAN

heoretically, any videotape
I bearing the VHS logo must

have passed certfain stringent
tests developed by JVC, the inventors
of the VHS video-recording format. In
fact, JVC conducts ongoing tests 1o
ensure that its fape manufacturing li-
censees maintain a proper level of
quatlity in their video cassette tapes.
But what happens if some maverick
overseas manufacturers decide to
bypass the licensing procedure and
simply produce and market video-
tape of inferior quality and illegally
apply the VHS logo to such products?
Even worse, what happens if reputa-
ble firms buy such tape from un-
qualified manufacturers and then, in
all innocence, have it packaged un-
der their own familiar brand
names? What's an unwary
consumer to do?

It recently came to our
attention that several
tapes bearing un-
familiar brand
names, all of them
manufactured in
mainland Ching,
were competing in
the marketplace
against more familiar,
well established tape
brands. Further investiga-
tions disclosed that of the doz-
en questionable brands found,
nearly half were not even li-
censed by JVC to carry the VHS
logo. The following brands bear
the trademark illegally: Haili,
Mustang, Supra, Treasury, and
Windsor. While the remaining
seven brands are all licensed
by JVC, the owners of those
brand names do not, in fact, ac-
tually manufacture videotape.
That means they are buying
their tape from other manufac-
turers, some of whom may be
the very same manufacturers
who are using the VHS logo il-
legally and who, as our ex-
haustive tests show, are incapa-
ble of making videotape of

These videotapes may bill
themselves as “‘high
grade,” but their per-
formance is decidedly low
grade—and some could
actually damage your VCR!

acceptable quality. By way of com-
parison, we also measured the perfor-
mance of three well-known, high-
quality standard VHS tapes: TDK High
Standard, Sony ES, and Scotch EG. it's
important to note that we purposely
selected these companies’ standard

WWWW.aknerieanRiadiahisiary.com

(and lowest priced) videotapes
whereas nearly all of the "Made In
China” tapes are billing themselves as
“High Grade” (hence higher priced)
tapes!

A brief summary of our findings with
respect to each of the dozen "Made
in China” tapes can be found later on
in this article. Amore detailed analysis
can be found by consulting Table 1,
which shows the test results for three
samples of each tape. Lets now ex-
amine how those tests were per-
formed, and what the numbers
mean.

Test Procedures and Lab Mea-
surements. The videotape testing
was conducted by APEL (the Ad-
vanced Product Evaluation Lab-
oratories). APEL tape tests
were performed with three
samples of each type of
tape. The results shown
in Table 1 represent
the average perfor-
mance of all three
tapes. Prior to testing,
all of the tapes were
put into an environ-
mentally controlled
room at a temperature
of 70°F and a relative hu-
midity of 60% for at least 48
hours. These conditions were
maintained during the tests as
well, since many of the mea-
surements are temperature
and humidity dependent. Be-
fore actually measuring each
tape. each cassette was bulk
erased and “exercised” 1o pre-
vent any settling of the tape.
Each deck was thoroughly
cleaned after each tape sam-
ple was tested to reduce any
contamination between the
tape samples.

How We Tested the Tapes. All
samples were tested for video
performance as well as for au-
dio performance. Audio tests
were confined to conventional

$01U0K08|T JBINdOd ‘2661 19QUIBAON
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TABLE 1
VIDEO MEASUREMENTS

S/N Ratios Dropouts @ — 18 dB Signal Loss
Luma| Chroma Beg Center End Freguency Response (dB) (dB)
~ Tape Type AM | PM |5us 1508|508 [1508|5us [1508(0.50 MHz|1.25 MHz|2.00 MHz|3.00 MHz 3.58 MHz
Laser HQ Plus 48.1 144.1139.7(127 | 79 [ 37 | 21 [ 86 | 57 0.0 1.3 0.2 =307 2.8 0.1
Certron High Grade 47.9143.1139.11208 | 130 | 83 | 52 [521|334 0.0 1.5 0.0 3.2 2.5 0.6
Tozai Prem. Grade 46.8 (38.5(35.8/999 | 837 |607 | 319 | 852 | 446 0.0 1.2 -0.5 3.4 2.6 0.1
Recoton High Grade 48.543.9|139.7| 93 | 54 | 61 | 30 159|103 0.0 1.4 0.0 3.2 2.5 0.1
Treasury Prem. Grade 46.8 142.3|38.1|166 | 86 |174|106 | 185|118 0.0 1.5 0.5 2.7 1.9 0.0
Windsor Super H.G. 46.6 [38.6/36.9(/309 | 190 [ 134 | 81 [941 | 547 0.0 1.1 -0.6 - 3.7 3.0 0.2
Silver Shadow H.G. 47.6 142.7139.0{999 | 385 | 72 | 48 [105]| 73 0.0 1.4 0.0 3.2 — 2.9 0.3
Gemini High Grade 46.8 [41.6|38.3/106 | 69 [165| 115|384 | 248 0.0 1.3 0.5 -3.0 2.2 0.1
Haili 47.6 (38.1/|34.7/988 | 563 {999 | 576 | 999 | 658 0.0 1.6 0.8 1.5 ~0.7 0.2
Universal Super HG 47.2 140.6/38.0(192 | 80 [155| 81 [246|150 0.0 1.5 0.0 -2.5 -1.8 0.6
Supra 39.7 (30.6/27.5(999 | 565 | 826 | 392 (999 | 821 0.0 0.3 -3.9 6.8 -6.4 0.0
Mustang Super HG 47.5142.4|38.8|583 | 409 | 75 | 43 |999 | 476 0.0 1.2 -0.3 -3.5 -3.1 0.3
Reference Tapes
(for comparison purposes)
TDK High Standard 48.4 143.1139.3( 21 |13 (17 | 9 [23 | 13 0.0 1.3 -0.3 -3.6 -2.8 0.2
Sony ES 47.91(42.8(39.2| 28 | 15 15| 6 |23 | 12 0.0 1.3 0.5 -39 3.2 0.2
Scotch EG 49.4 (43.9(39.7|26 | 16 |11 | 3 |10 | 3 0.0 1.3 0.0 3.3 -29 0.6
AUDIO MEASUREMENTS
Qutput THD S/N Ratio Uniformity (dB) Bandwidth (— 3dB)

Tape Type @3% THD (volts) —10dB (%) A-weighted (dB) Lett Right Low, Hz High, kHz
Laser HQ Plus 0.77 0.15 50.6 0.2 0.7 42.5 11.2
Certron High Grade 0.71 0.17 49.4 03 0.6 43.2 11.9
Tozai Prem. Grade 0.80 0.15 51.6 0.6 11 43.0 1.0
Recoton High Grade 0.79 0.15 51.2 0.2 04 431 1.7
Treasury Prem. Grade 0.76 0.15 50.4 0.3 0.4 43.8 1.0
Windsor Super HG 0.71 017 48.6 0.4 0.6 43.7 11.9
Silver Shadow HG 0.69 0.16 49.7 0.3 06 43.0 11.6
Gemini High Grade 0.81 0.15 51.1 0.7 0.9 43.0 10.8
Haili 0.99 0.16 51.8 0.9 1.2 417 9.5
Universal Super HG 0.80 0.18 52.0 0.7 1.4 41.8 9.5
Supra 0.59 0.24 471 1.1 1.1 42.4 12.2
Mustang Super HG 0.79 0.18 50.5 0.3 0.4 43.1 11.5
Reference Tapes
(for comparison purposes)
TDK High Standard 0.75 0.15 51.2 0.2 0.4 42.5 10.9
Sony ES 0.82 0.17 51.7 0.2 0.2 43.1 10.7
Scotch EG 0.93 0.15 53.6 0.2 0.2 43.1 10.9

or edge-track recording and play-
back because the VHS Hi-Fi recording
mode is not particularly dependent
upon tape quality. Five major video-
performance characteristics were
measured: luminance (brightness)
signal-to-noise ratio, chroma (color)
signal-to-noise ratio, dropouts, video
frequency response, and signal loss
after repeated playings.

Video S/N Ratios. Luminance, or
brightness signal-to-noise ratios, were
measured with a reference recorded
gray level of 50 IRE units. Each tape
was then played back and the un-
weighted noise was measured over a
bandwidth extending from 10 kHz to
4.2 MHz, without the chrominance
(color) frap at 3.58 MHz.

Chroma signal-to-noise ratio tests
were made using a red test-color field
corresponding to the colors of a 75%
amplitude, color-bar pattern. Both
amplitude modulation (AM) and
phase modulation (PM) chroma noise
were measured over a bandwidth ex-
tending from 100 Hz to 500 kHz.

Video Frequency Response. Video
frequency response is directly related
to picture detail and resolution. The
more uniform the response, and the
higher the frequency to which it ex-
tends, the sharper and more detailed
the picture you will be able to record
and playback, assuming that your
VCR's own frequency response is as
good as or better than that of the
tape you use.

WWW. asknefieaniadiahistory.com

To measure that important charac-
feristic, APEL used a multi-burst test sig
nal consisting of five bursts at discrete
frequencies of 0.5 MHz, 125 MHz, 2.0
MHz, 3.0 MHz, and 3.58 MHz. The color-
burst signal normally associated with
that group of test signals was re
moved in order to prevent activating
the color circuitry of the VCR. That cir-
cuitry, when activated in most VCRS,
removes all frequencies above 3.58
MHz.

Dropouts. Perhaps the most impor-
tant characteristic relating to video-
tape performance is the dropout
count in a specified time period.
Dropouts cause brief bursts of noise
onyour TV screen when you play back
your tapes. Dropouts of very short du-
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ration can often be mistaken for
noise, but in fact they represent im-
perfections in the tape where the vid-
eo signal actually “drops out” or is
substantially lowered in amplitude.
Longer dropouts of 15 microseconds
or more show up as highly visible and
annoying -horzomol streaks in a pic-
ture being played back. Tape drop-
outs were measured at three different
locations on each tape. Generally, a
higher dropout count can be ex-
pected near the beginning and end
of a tape, while the lowest dropout
count should occur near the center.

In our tests, a gray field of 50 IRE units
was recorded at each section of the
tape for one minute. The tape was
played back and any signal reduc-
tion of 20 dB or more was counted as
a dropout. Duration of the dropout
was also measured, and dropouts
were divided into short (5 microse-
conds) and long (15 microseconds or
more) categories.

Signal Loss. Some tapes begin to
lose some of their signal with repeat-
ed playings. Obviously, if you plan to
record an event or a program that
you'd like to play over and over again
and preserve for a long time, you will
want to choose a tape that exhibits a
low signal loss with repeated playings.
In our measurements, each recorded
cassette was played back ten times
and the percentage of RF signal loss
was measured.

Audio Bandwidth. One of the most
important qualities of any audio re-
cording is uniform frequency re-
sponse or audio bandwidth. Because
of the very narrow frack and the slow
longitudinal speed of videotape, its
audio frequency response cannot be
expected to be as good as that of
even a low-cost audio cassette used
in a relatively low-cost audio cassette
deck. Nevertheless, some of the tapes
tested exhibited somewhat better au-
dio frequency response than did
others. Dropouts can affect audio
performance just as they can affect
video performance. Since the audio
track is positioned near the edge of
the tape, audio dropouts can often
be more serious than video dropouts
if the magnetic coating is not uniform
outto the very edge of the tape. Inour
tests of audio performance, @ nomi-
nal “0-dB” reference level was deter-

Fig. I. Tapes carrying the Supra brand were the noisiest tested, with video dropouts

exceeding 1000-per-minute.

mined by recording a 1-kHz signal
that, when played back, produced
3% total harmonic distortion. The au-
dio signal level available under those
conditions was noted and it was
against that reference level that other
measurements were made.

Total Harmonic Distortion. Total
harmonic distortion, or THD, was mea-
sured using a 1-kHz signal at a level 10
dB below the reference level. The
lower the percentage, the better the
tape in this regard. All of the tapes
measured well below 0.5% under
these test conditions, but there was still
a fair degree of variation between
them, with Supra offering the poorest
readings (0.24%). and Laser HQ, Tozai
Premium Grade, Recoton High
Grade, Treasury Premium Grade, and
Gemini High Grade offering the
lowest distortion (0.15%).

Audio Signal-to-Noise Ratio. Audio
S/N was measured by first making a

recording with the inputs to the VCR.

shorted. The tape is then played back
through an A-weighting network, and
the level of noise measured is ex-
pressed as a number of dB lower than
the reference level established ear-
lier. The higher the dB number, the bet-
ter the signal-to-noise ratio. All of the

WWLainherieaaiadiahisterv.com

tapes except the Supra samples did
quite well; better in fact than the ca-
pability of most VHS VCRS. In other
words, with any of these tapes, the
audio signal-to-noise ratio is likely to
be a function of your VCR or cam-
corder rather than of the tape itself.

Uniformity. Audio uniformity mea-
sures the tape’s ability to reproduce a
steady-state audio tone (of 1 kHz) re-
corded at a constant amplitude for a
period of three minutes, on both ster-
eo channels. Variations in output level
and even intermittent muting can oc-
cur for tapes that exhibit severe drop-
out characteristics and thisis reflected
in the test results. The poorest perform-
er in this regard was the Supra tape.
That should come as No surprise when
you examine the high dropout count
of these particular samples.

With that groundwork now out of
the way, lets turn our attention to the
tapes themselves and look at the
highlights of our test results.

Laser HQ Plus. While the long term
(15 ps or more) dropout count at the
center of these tapes was the lowest
of the dozen tapes tested, it was still
many times greater than that of any of
the reference tapes tested for com-
parison. Furthermore, dropouts at the
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Fig. 2. Two of the three samples of
Mustang Super High Grade tape had
seriously damaged sections of tape.

beginning and end of the tapes were
far beyond acceptable levels. Other
video and audio characteristics were,
on the whole, acceptable and com-
parable to those of the three refer-
ence tapes. This brand, as well as
Certron, Gemini, and Recoton, pre-
viously used tape purchased in Hong
Kong and Taiwan. All four brands ap-
pear to be using mainland China
tapes in selected grades only.

Certron High Grade. Here is a tape
brand that, in previous tests, yielded
far more acceptable dropout num-
bers. This is typical of a tape distributor
who is probably purchasing raw tape
from a variety of sources, some better
than others. In the.case of the current
“Made In China” batch tested by
APEL, dropout counts were far beyond
acceptable limits, both at the ends of
the tape and in its center. Were it not
for this important failing, other perfor-
mance characteristics might have
been deemed acceptable.

Tozai Premium Grade. Heres a
case where APEL simply “stopped
counting” short-term dropouts when
the count reached over 1000! tn addi-
tion, this tape exhibited uniformity
problems during audio performance
measurements.

The investigation, testing and research re-
ferred to in this article was conducted solely by
the author. The test results, opinions and con-
clusions are those solely of the author and do
not reflect those of the publisher. The publisher
makes no representations as to the com-
pleteness or accuracy of the investigation,
testing, research, test resuits, opinions or
conclusions expressed by the author herein
and disclaims any and all responsibility with
respect thereto.

Recoton High Grade. As was true of
the Laser HQ Plus samples, Recoton
seems to control quality a bit better
than the less familiar brands tested by
APEL. Nevertheless, dropout counts for
this so-called “High Grade” tape,
even at its center, were higher than
that of the low-cost reference tapes
used for comparison purposes.

Treasury Premium Grade. This
brand of tape is distributed by Thrift
Drug Stores. While not apparent from
the “averaged" figures shown in our
charts, there was fremendous incon-
sistency among the three samples
tested. For example, one sample ac-
tually exhibited acceptable long-
term dropout counts at the center of
the tape (35), while the poorest sam-
ple showed 221 dropouts for the same
section of tape. There was considera-
ble variation among the thres sam-
ples in other audio and video
performance characteristics as well.

Windsor Super High Grade. This
tape, like so many of the other "Made
In China” samples, exhibited very high
video dropouts, especially at the be-
ginning and ends of the tape. Video
signal-to-noise ratios were also below
average compared with the stan-
dard, low-cost, name-brand tapes
measured for comparison purposes.

Silver Shadow High Grade. This
brand is distributed exclusively by
Woolworth. Two of the three samples
tested had extremely high video
dropouts and poor uniformity. While
the third sample had lower dropout
counts at the ends of the tape, but
higher center-tape dropouts. In short,
there was little consistency in the
quality of these tapes from one sam-
ple to the next.

Gemini High Grade. Like the
Certron and Recoton samples dis-
cussed above, previously measured
samples of this tape brand made in
Hong Kong or Taiwan, exhibited far
better performance than the cur-
rently measured “Made in China”
samples. The current sampies were
high in dropout counts even at the
center of the tape, although other
measured parameters compared
favorably with the reference stan-
dard-grade tapes measured by APEL
for comparison purposes.

WWAV-atRekicaatadioRisterv-com

Haili. These samples were among
the worst of all the "Made In China”
brands tested by APEL. Dropouts were
extremely high over the entire iength
of all three samples tested. In addi-
tion, there were uniformity problems
during testing of audio performance.
In short, this tape exhibited not a sin-
gle redeeming feature!

Universal Super High Grade.
According to our investigations, this
brand of "Made In China” tape has
probably been on the market longer
than any of the other brands tested. Its
most serious problem was poor unifor-
mity, but the samples also exhibited
high dropout counts and poor audio
bandwidth, as well as higher than
average signal loss with repeated
playings.

Supra. This brand is sold at Pathmark
Supermarkets. APEL had to purchase
11 samples to try to find three that
could be tested without damaging
the VCR test bed. Video dropouts
measured in excess of 1000-per-min-
ute. (See Fig. 1) These tapes proved to
be the noisiest of any tested, both in
terms of video and audio signal-to-
noise ratios.

Mustang Super High Grade. Two of
the three samples tested had seriously
damaged sections of tape. (See Fig.
2) Furthermore, one sample’s tape
broke while playing in the VCR and
had to be repaired before it could be
fested. Another sample’s domaged
tape section had to be removed be-
fore testing could be completed.

The Bottom Line. It should be abun-
dantly clear from these test results that
Mainiand China has not yet mastered
the technology required to produce
high-quality (or even acceptable
qudlity) videotape cassettes. Here we
have a classic case of “buyer be-
ware.” Often, these tapes are sold
alongside more established and rec-
ognizable, quality brands. By assign-
ing “high grade” labels to them and
pricing them at levels normally
charged for “standard” grades made
by reputable, recognized domestic,
Japanese, Hong Kong, and Tai-
wanese tape makers, distributors of
these off-brand tapes hope to ap-
peal to uninformed buyers. Don't fall
into the trap! L1}
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Select the best tape for any recording job, and ensure that the
life of that recording does not end too soon.

udio and videotape is so com-
Amon nowadays that nearly

everyone uses it on a reguiar
basis. It's unforfunate though, that so
many people using tapes don't know
how to properly care for them-—be-
cause tapes can have a very short
lifespan if they're not taken care of.
There's a lot you should know about
tapes that will greatly lengthen their
usable life. And if having your tapes in
good working order for years to come
is important to you, then there’s also a
lot you should know about what to
look for when buying them in the first
place.

Magnetic tape is made by coating
athin yet strong “ribbon,” or tape, with
a layer of magnetic-oxide particles.
To record asignal, as the tape passes
over the record head in a tape deck,
the head arranges the polarity of the
magnetic particles in a way that rep-
resents the signal. During subsequent
playback of the tape, the magnetic
particles recreate the original signal

BY MARC SPIWAK

as the tape passes over the playback
head.

Contrary to what many people be-
lieve, arecording on any kind of mag-
netic tape, digital or otherwise, is
never absolutely permanent—es-
pecially if the recording will be re-
peatedly played back. Even though
audio and video cassettes have tabs
that can be removed to prevent acci-
dental erasure, the coating of mag-
netic particles on the tape tends to
deteriorate over time. Furthermore,
playback actually wears away at the
tape surface as the tape rubs up
against the heads. (That's one reason
why CD’s are praised as being “inde-
structible.” Nothing but a laser beam
physically comes in contact with the
recorded area of the disc to wear it
out)

We don’t want you to get the im-
pression that the recordings you
make today will be gone in just a few

WWW.adnersaeanadiohisterv.com

years. Tapes stored in a sealed voult
kept at precise temperature and hu-
midity levels could probably be saved
for your great grandchildren. The
problem is that few people are going
fo go through all that frouble to pre-
serve their tapes. Even so, there have
been cases where master tapes have
survived for many years, only to have
the magnetic coating disintegrate
as it is played back. Don't worry,
though—with proper care, good
quality tapes should deliver many
years of entertainment.

Videotape Formats. Before we talk
about how to care for videotape, let’s
first discuss what you should ook for
when buying videotapes. To begin
with, there are many different video-
tape formats, with different kinds of
cassettes.

As far as most consumers are con-
cerned, VHS is foday’s king of the hill.
Most people use VHS for their home-
video recording and its also by far the
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VHS cassertes are by far the most common videotapes in use today. Many different

grades of this tape are available.

C

VHS-C cassettes are much smaller than their VHS counterparis, yet they can be played
in a standard VHS deck using an adapier that resembles a full-sized VHS cassette.
Camcorders that use VHS-C cassettes can be made smaller and lighter, but the
standard length of a VHS-C 1ape is only 20 minutes.
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VIDEC CASSETTE

8mm cassettes are even smaller than VHS-C,

most rented format. Unfortunately,
even though VHS is the most common
format, it has a poor horizontal resolu-
fion—about 240 lines. The horizontal
resolution translates into the max-
imum number of pixels, or individual
dots that can be produced (or in this
case recorded) on one horizontal line
of video; the more dots, the sharper
the picture.

Super VHS, or SVHS, has higher hori-
zontal resolution—over 400 lines—but
it must be viewed on a monitor with an
*S§" input to achieve the full benefits of
the format. SVHS is not very popular at
all. Thats probably because you can
never record a cleaner picture than

and they can record two hours of video.

what you receive, and for the signal
quality most people receive from ca-
ble or broadcast TV VHS is more than
adequate. SVHS decks can record in
both VHS and SVHS modes, depend-
ing on what type of tape is used. VHS
and SVHS cassettes look the same, but
special magnetic formulations are
used in SVHS tapes to achieve higher
frequency recording. A slight physical
difference between the two cassettes
prevents an SVHS deck from record-
ing in the SVHS mode if a VHS tape is
loaded. Obviously an SVHS recording
can be played back only on an SVHS
deck.

Another variation of VHS is VHS-C (or

WWW-aimefrieairiadimhistiorv-com

1s a format that
1se in camcor-

VHS-Compact), whic
was developed fo

ders. Basically, a VI -C cassette is a
miniature version a VHS cassette,
and it contains the ame kind of tape,
butin alength of only 20-minutes. That
smaller cassette size allows manufac-
turers to downsize VHS-type camcor-
ders considerably. The VHS-C cas-
settes can be played back in a
conventional VHS deck using an
adapter that resembies a full-sized
VHS cassette. There's also an SVHS-C
format, which is Super VHS tape ina C-
sized cassette.

The newest videotape format is
8mm. Although its resolution is about
the same as VHS, 8mm uses a much
narrower “3ce than any of the VHS
formats fo provide two full hours of
recordin¢ on asmall cassette. The for-
mat was developed for use in very
compact camcorders. Full-sized 8mm
decks are also available for home
use. They eliminate the wear and tear
of playing back all of your 8mm tapes
Oon your expensive 8mm camcorder.
Unfortunately, the lack of readily avail-
able pre-recorded material has lim-
ited the comercial success of 8mm
home decks.

Avariation of 8mm, called “Hi8,” has
the same horizontal resolution as
SVHS. But again, to see the improved
resolution, playback requires an “S” in-
put on the TV monitor.

While Beta is still used in some pro-
fessional applications, and by some
videophiles, the format has pretty
much died as far as typical consum-
ers are concerned. Very few places (if
any) still rent Beta tapes, and blank
tapes are becoming harder to find.

Selecting Videotape. All of the for-
mats we've discussed have a special
logo which should be printed on the
box. The logo indicates that the tape
meets certain specifications, re-
gardiess of who made it, and you
shouldnt purchase a tape that does
not bear the proper logo. Figure 1
shows what the logos look like.

Just as important as the logo is that
you buy a good name brand tape
that you've had good experiences
with. Stay away from cheap no-name
tapes that not only don'tlast very long,
but may also damage your deck. A
low-grade videotape can have a
poor, flaky magnetic coating that will
quickly wear away during recording
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If you want to record music, these cassettes are the way to go. Perhaps the new DCC’s

will finally make these obsolete.
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Fig. I. These logos should be printed on the box of each format. Do not purchase a

tape that does not bear the proper logo.

and playback—taking audio and vid-
eo along with it. As the coating wears
out, ifll leave heavy oxide deposits on
the heads and other internal parts of
the VCR. That can shorten the life of
your VCR.

Evidence of a poor-quality tape, or
one thats very worn out, is the pres-
ence of numerous dropouts, or white
streaks running horizontally through
the picture, and excessive video noise
in general. Even if you have good luck
with one no-name tape, another
tape from the same manufacturer
may turn out to be horrible—there’s
often very little quality contfrol. And
the cost advantage of no-name
tapes can be as little as a dollar. Is it
really worth it to save a dollar in ex-
change for a short-lived movie and
extra wear and tear on your VCR? (For
more on that fopic, see "Bad Video-
tapes” elsewhere in this issue))

For many of the formats we've men-
fioned, no matter who the manufac-
turer is, you'll find many different
grades of tape; standard, high-stan-
-dard, high-grade, super high-grade,
professional, and so on. The manufac-
turer will list the recommended uses
for the particular grade of tape. Stan-
dard-grade tape from a well-known

manufacturer is usually more than ad-
equate for everyday use-—and cer-
tainly much better than any no-name
tape. Despite any differences in for-
mulation, there's often very little ob-
servable difference between stan-
dard and high-grade tape from the
same manufacturer.

And note that you do not need any
special "Hi-Fi* fape to record Hi-Fi. An
all-time favorite movie or irreplacea-
ble camcorder event might be worth
investing in Hi-Fi-grade tape, but any
decent-quality VHS tape will do fine
most of the time. You do, of course,
need a Hi-Fi VCR to record Hi-Fi.

General Practices. There are a few
procedures and practices that should
be followed to consistantly make bet-
ter recordings. For example, one thing
you should consider when recording
is the tape speed. Most VCR's can rec-
ord attwo speeds, and many canrec-
ord af three. That allows you to record
2, 4, or 6 hours of video on a standard
T-120 tape. The tradeoff is that the pic-
ture and audio Quality decrease as
you slow down the tape—the picture
more so than the audio. Prized re-
cordings should always be done at
the fastest speed.

WWLameidseatiadiohisterv.com

Once you've made some prized
videotapes, you'll certainly want to be
able to get the most out of them. That
can only be done if you maintain your
VCR according to the manufacturer’s
recommendations. Cleaning the
heads is mostly what’s involved, and
there are many different ways to do
that. (A snowy picture is usually evi-
dence of dirty heads—or worn out
heads) It's always best to follow the
manufacturer’s recommendations as
to which head-cleaning method you
should use. Because a VCR is a very
complex device, those less tech-
nically inclined should leave mainte-
nance to a professional. Even those
who are technically inclined should
consult and understand one of the
many books and articles on the topic
before attempting a VCR mainte-
nance task such as head cleaning.

Many problems can arise when
playing videotapes. Sometimes a
problem is due to the VCR, but it can
also be due fo the video cassette. If
you encounter a problem with one
tape, recreate the conditions using a
different tape and see if the problem
goes away. If so, the problem is more
than likely due to the tape and not the
VCR.

Damaged fape—scratched, creased,
etc—can cause a picture to be un-
stable and contain various flaws. A
stretched-out videotape can cause
the top of the picture to wave back
and forth. If a tape keeps stopping
when you play, fast forward, or record,
it could be due to binding within the
cassette. If a VCR loads in a tape and
then shuts down, it could be that the
tape is wound too loosely. Should you
find that you can’t easily get a cas-
sette to eject from the VCR, leave it in
and have it properly serviced.
Forcefully removing it can damage
the VCR and/or the fape. Also, if a
cassette seems to be making a lot of
noise, it's best not to use it anymore. As
a generatl rule of thumb, if your VCR
has trouble with onty one or two tapes,
then the trouble is probably due to
those tapes. If your VCR has trouble
with most or alf tapes, then the VCR is
probably in need of maintenance or
repair.

Audio-Tape Types. The audio cas-
sette has been extremely popular for
a long fime. Four kinds of tape are
available, all in the same type of cas-
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sette. However, most cassette decks
can't record and play ail four types of
tape. Check your owner’s manual to
determine which types of tape your
deck can use.

The first kind of tape is called “"Type
1. which is standard, or normal-bias
tape. It's coated with a layer of ferric
oxide, and can be used in any tape
deck. Type |l is high-bias tape, with a
chromium dioxide magnetic layer. s
also referred to as CrO2, or chrome
tape. A deck must have a high-bias
setting to use chrome tape. A seldom-
seen type lll, or ferrichrome tape
(FeCr), contains a mixture of both fer-
ric oxide and chromium dioxide. The
most advanced tape today, type IV
uses a layer of metal particles. How-
ever, to use it, the deck must have
metal capability for recording and/or
playback.

Concerning no-name audio cas-
settes: as with video tapes, our advice
is don't buy them. And if you stick to a
good brand, normal-bias (type |) tape
is fine for most applications. As you go
from type | to type N the signal-to-
noise ratio, frequency response, and
price increase. So select blank audio
tapes according to your taste and
budget. Today’s best audio cassettes,
using various noise-reduction
schemes, and a good-quality deck,
can capture nearly the full frequency
response of a CD, with noise levels
that are hardly noticeable.

Two last audio-tape formats worth
mentioning are DA, or Digital Audio
Tape, and the soon-to-come DCC,
or Digital Compact Cassettes. DAT's
have been around for quite some
fime, but were plagued with political
problems in this country due to their
ability to make near-perfect copies of
CD’s. They have not become popular,
though, perhaps due to their high
price and limited demand. The newer
DCC decks will be able to make a
digital recordings on DCC's and be
able to play your old-style cassettes
as well. Only time will tell if this new
format will catch on.

Helpful Hints. Once you've cap-
tured all the subtleties of your favorite
music on cassette, you will no doubt
want to hear all those subtleties every
time you play the tape. As with video-
tape, to do that you must keep your
tape deck clean according to the
manufacturer’s recommendations. All

parts in the tape path, including the
heads, will develop oxide and dirt de-
posits on them over time. Oxide on the
playback head will degrade the
quality of the playback. If the record
head is dirty, you'lt be producing poor
recordings to begin with. Dirt on the
mechanical parts of the deck in the
tape path can cause the deck to eat
fapes, which is obviously not a good
thing. Try to stay away from cassettes
that are supposed to clean your deck
simply by playing them-—many of
these “tapes” are very abrasive and
do more harm than good. its best to
use plain old alcohol and cotton
swabs (do not use rubbing alcohol
that may contain additives that will
leave a residue—use pure isopropyl
aicohol only). Sometimes the man-
ufacturer will also recommend that
the heads be demagnetized. If so, a
head demagnetizer is probably-avail-
able where you purchased the deck.
" If your deck is clean and in proper
working order, and you still have trou-
ble with a particular cassette, it's
probably the cassette itself. A dam-
aged cassette should obviously not
be used. Also, a cassette that is very
noisy when it operates (squeaky, for
example) is a sure sign of trouble, and
you should stop using it. If your deck
keeps stopping while playing a par-
ficular tape, the tape is probably
wound unevenly inside the cassette,
causing it to stick. Sometimes you can
remedy the problem by fast-forward-
ing and rewinding the tape a couple
of times. If that doesn’t help, you
should discard the tape. Again, the
same rule of thumb applies here: if
your tape deck has trouble with just a
few tapes, then the tapes are most
likely at fault. If it has trouble with most
or all tapes, then it's the deck,

Care of Magnetic Tape. Now that
we know what to look for when buying
magnetic tape, lets take a look at
what you can do to make your audio
and videotapes last as long as possi-
ble—aside from keeping your equip-
ment in tip-top shape. Number one is
to avoid touching the magnetic tape
itself. Oil from your fingertips will
damage the oxide.

When you go to play a tape that
has been sitting in @ warm and damp
or cold and dry environment, it's best
to wait a couple of hours before play-
ing it. Otherwise, condensation can
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form on the tape. That can damage
the tape itself, as well as the player.

It's also good if you try to minimize
stops, fast forwards, and rewinds.
Those actions put extra mechanical
stress on the tape, which, over time,
can stretch and distort—distorting the
audio and video along with it.

Never overuse a tape. If you start to
notfice dropouts where parts of the
audio or video are missing. the tape
has had it. If you continue to use such
atape, it will probably begin to leave
excessive oxide deposits in your deck.
A tape that has gone through more
than 200 record/playback cycles
should be put out to pasture.

When you watch or listen to a tape,
it's best to play the entire tape from
beginning to end without stopping.
Then store it without rewinding it. That's
because a tape is wound on the reel
with an even amount of tension when
itis done slowly in the play mode, and
it is best to store a tape when it is
evenly wound. Tapes that are stored
for long periods without being used
should probably be rewound and
played through at least once a year.
That prevents the windings of tape
from sticking to each other.

When you do store a tape, store it
vertically. Storing a tape horizontally
can damage the edges of the tape.
Never store tapes in direct sunlight,
and don‘t leave them in your car. Al-
though you probably don’t have
much control over these next two
items, tapes are best stored at a tem-
perature of about 70 degrees Fahren-
heit, and a relative humidity of about
50 percent. Note, however, that heat
and humidity are worse for tapes than
a cold and dry environment.

Last but not least, it's a good idea to
keep tapes away from magnetic
fields created by things like speakers
and TV's. Actually it would be hard to
damage a tape by resting it on top of
a TV set or speaker—as proof, we've
all probably done that at one time or
another. However, long-term storage
of a tape on top of a TV might even-
tually damage it. Airport metal detec-
tors also create potentially damaging
magnetic fields. However, the X-ray
machines do not.

That's about all we have to say
about magnetic tape. If you follow the
guidelines we've provided, your tapes
should last a lifetime—and maybe
even your children’s lifetime as welll Il
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oday’s consumers are offered
I an ever increasing variety of
wireless gadgets, many of
which operate in the 46- and 49-MHz
FM bands. Walkie-talkies and cordless
telephones are but two examples of
that. Operating those gizmos is usually
very easy. But simply operating them
teaches you relatively little about
what makes them tick. One way to
learn about how such devices wortk is
to build, maintain, and repair a few of
those wireless “thingamajigs.”

In this arficle, wé are going to show
you how to build a low-power trans-
mitter that can be used with any com-
patible receiver. cordless telephones,
walkie-talkies, baby monitors, etc. The
49-MHz FM Transmitter described in
this article, which is powered from a
standard 9-volt battery, is capable of
outputting 16 mW (milliwatts) of RF
power. The circuit contains a voltage-
controlled crystal oscillator (VCXO) to

ensure RF-carrier stability. That helps
o prevent signal drift,

In a frequency-modulated (FM)
tfransmission, the RF carrier frequency

(49.890 MHz in our case) must deviate .

(vary) in direct proportion to the am-
plitude of the audio or voice signal.

Circuit Description. Figure 1 is a
schematic diagram of the 49-MHz FM
Transmitter. The circuit consists of an
audio amplifier, a low-pass filter, three
RF stages, and a regulated-DC power
supply.

The audio picked up by the micro-
phone (MIC1} is fed to U2-a (half of an
LM358 dual op-amp), which is config-
ured as a non-inverting audio ampli-
fier, the gain of which (approximately
500) is determined by R1 and R28. Ca-
pacitor C6 modifies the gain of the
audio amplifier, effectively turning it
into a high-pass fitter. That results in a
13-dB gain at 100 Hz that increases 6-
dB-per-octave to yield 33 dB at 1000
Hz.

Learn some of the principles behind wireless
communications by building this simple

FM transmitter

BY DAN BECKER

In order to keep the audio band-
width below 20 kHz (+/-10 kHz), the
output of U2-a is fed to a low-pass
filter, consisting of R7/C9. Together the
low-pass filter and audio amplifier
yield an overall cutoff frequency of
about 4 kHz. The resulting signal is then
coupled through R8 and R9 to the
base of Q1—a buffer stage built
around a 2N3904 general-purpose
NPN transistor that's configured as a
boot-strapped voltage follower. The
output @1 is fed back via C11 to the
R8/R9 junction; that prevents Q1 from
loading the low-pass filter.

The output of Q1 (taken from its
emitter) is fed through R10 (which pro-
vides a means of adjusting the peak
deviation) to a crystal-controlied Col-
pitts oscillator comprised of @2, L1, D1,
XTAL1, and several support compo-
nents. Figure 2 shows a simplified
schematic diagram of a Colpitts os-
cillator. In that circuit, capacitors C16
and C17 and inductor L provide feed-
back to Q2 input. However, a feed-
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back network made with a conven-
tional inductor would have a Q
(quality factor) well below 100, allow-
ing osciliation over a wide band of
frequencies. That would make the
output signal very unstable. To in-
crease the oscillators tuning sharp-
ness (Q) and, by extension, its
frequency stability, a quarfz-crystal
resonator is used. Inductor L repre-
sents the net result of three separate
components: crystal XTAL1, tuning coil
L1, and varactor diode D1.

The operation of a quariz crystal is
best explained by a simplified equiv-
alent circuit, like the one shown in Fig.
3. That model consists of a series-reso-
nator network made up of C, |
and R, with a parallel capacitor, C,
shunting the crystal’s terminals. At the
crystal’s series-resonant frequency,
the equal and opposite reactances
of C., and L, cancel each other out,
leaving the equivalent series resis-
tance R,

However, our Colpitts oscillator re-
quires an inductor between C16 and
C17. Therefore, as with any series-res-
onant circuit, as the applied signal
increases. in frequency, inductive re-
actance dominates. Therefore, the
crystal resonator is manufactured so
that the desired operating frequency
is slightly above the crystals series-res-
onant frequency. That provides the
needed inductor, but one with a Q of
several thousand, which sharply tunes
the feedback network to a single fre-
quency.

Refer back to Fig. 1. In order to gen-
erate an FM signal, it is necessary to
modulate the oscillator's frequency.
The audio signal from the micro-
phone is used as the modulating
source. Diode D1, with a junction ca-
pacitance that's inversely propor-
tional to the voltage between its
anode and cathode, provides a con-
venient mechanism for varying the
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Fig. 1. The 49-MHz FM Transmitter consists of an audio amplifier, a low-pass filter,
three RF stages, and a regulated-DC power supply.
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Fig. 2. Shown here is a simplified
schematic diagram of a Colpitts
oscillator. In that circuit, capacirors CI16
and CI7 and inductor L provide
feedback to Q2’s input. Inductor L
represents the net result of three separate
components: crystal XTALI, tuning coil
L1, and varactor diode DI.

e
o
Cpy L, Ry
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Fig. 3. The operation of a quariz crystal
is best explained through this simplified
equivalent circuit, consisting of a series-
resonator network made up of C,, L, ,
and R,,, with a parallel capacitor, C,
shunting thie crystal’s terminals.

resonant frequency of the oscillator's
feedback network.

However, since D1 lowers the net
inductive reactance of the crystal, L1
is included in the circuit to compen-
sate for the loss. Inductor L1 can also
be used to adjust the oscillator to the

WWALaknelisakRiadiahisierv-com

desired center frequency. Resistor R27
lowers the Q of L1, preventing spurious
oscillations that may be caused by L1
resonating with the crystal’s shunt ca-
pacitance.

Voltage divider R12/R13, along with
a pair of low-pass filters (consisting of
R14 and C14, and R15 and C15), set
D1's quiescent point to 3 volts; that
yields a junction capacitance (which
varies by about 2-pF/volt of audio sig-
nal} of approximately 16 pF. Thus the!
audio-signal frequency modulates
the oscillator. Because it is easier to
vary the frequency of a 16-MHz crystal!
oscillator than that of a 49-MHz crystal
oscillator, the circuit operates on the
third sub-harmonic of the output fre-|
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quency. For example, if a 49.890-MHz
transmitter signal is desired, a 16.630-
MHz crystal would be selected. Be-
cause Q2's output is rich in harmonics,
the next stage is tuned so that it ampli-
fies only the third harmonic (49.890
MHz) and ignores the 16.630-MHz fun-
damental frequency.

Since the third harmonic produces
three times as much deviation as the
oscillator’s fundamental frequency,
varying the fundamentai frequency
by +/-1.67 kHz yields a +/-5kHz devia-
tion at 49.890 MHz. That greatly re-
duces the demand on our reactance
modulator, The output of oscillator is
fed fo the emitter-base junction of Q3
(an RF driver stage) through C19. By
making C19 small (47 pF), Q35 low
input impedance does not load or
detune the oscillator. Resistors
R21-R23 set Q3's quiescent DC emit-
ter current to a fraction of a milliamp.
However, drive from Q2 automatically
increases that current to a few milli-
amps. producing significant RF-
power gain. Capacitors C20 and C21
bypass RF current to prevent degen-
erative feedback.

A resonant tank circuit, comprised
of T and C23, fitters Q3's highly dis-
torted collector current by creating a
high impedance at 49-MHz, but a low
impedance at the oscillator’s funda-
mental and second harmonic. That
allows Q3's collector to drive Q4 with a
reasonably clean, 49.890-MHz signal
through C23. The next RF-output
stage. built around Q4, works pretty
much like the Q3 driver stage. How-
ever, DC bias resistors R24-R26 are
noticeably smaller than their Q3
counterparts. That causes a larger DC
emitter current, and results in greater
RF gain.

As with Q3, a resonant-tank circuit
(consisting of T2 and C26) filters Q4's
somewhat-distorted collector cur-
rent. A reasonably clean output signal
is taken from Q4's collector, and used
to drive the antenna. The antenna-
loading coil, L2, is used fo tune out
capacitive reactance, allowing Q4 to
see a more resistive load. Capacitor
C27 blocks Q4's DC collector voltage,
while coupling its RF output to the an-
tenna. Capacitor C28 improves the
impedance match between Q4's out-
put and the antenna, in addition to
suppressing any spurious VHF emis-
sions.

Power for the circuit is supplied by a

PARTS LIST FOR THE
49-MHZ FM TRANSMITTER

SEMICONDUCTORS

UI—AN78L06 6-volt, 100-mA, low-
power voltage regulator, integrated
circuit

U2—LM358N low-power dual op-
amp, integrated circuit

Ql, Q2, Q3-—2N3904 general-
purpose NPN silicon transistor

Q4—2SC1687 RE-amplifier. NPN
silicon transistor

DI—MV2105, 15pF at 4-volts,
varactor tuning diode (Motorola)

RESISTORS

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

Rl—I-megohm

R2. R26—220-ohm

R3, R4, R14, R15. R25—100,000-
ohm

RS, R6, R11—2000-ohm

R7—22,000-ohm

R8—82,000-ohm

R9-—47,000-ohm

R10—10,000-ohm. trimmer
potentiometer

R12, R13—10,000-ohm. 1%

R16, R19—10,000-ohm

R17—680-ohm

R18—16,000-ohm

R20--100-ohm

R21—1000-ohm

R22—330,000-ohm

R23--560-ohm

R24—56-ohm

R27—12,000-ohm

R28—2000-ohm

Q-volt battery (B1). Alternatively, the cir-
cuit can be operated from any 9-volt
DC source that's capable of supplying
about 20 mA or so.

When S1is pressed, 9-volts DC is ap-
plied across C1 o voltage regulator
U1. Capacitor C1 protects U1's input
from stray RF and voltage spikes. Inte-
grated-circuit U1 regulates its 9-volt in-
put to deliver 6-volts DC to all of the
circuit except for the RF driver and
final stages. If a regulator were not
used, the RF carrier frequency could
driftf or change as the battery voltage
decreased with age. Capacitors C2
and C3 minimize the noise and volt-
age spikes that are often generated
by low-cost voltage regulators like U1.

Construction. The author’s pro-
totype was assembled on a printed-
circuit board that measures about

CAPACITORS

Cl, C2.Cl4. Ci8, C21, C25, C29—
0.01-pE ceramic-disc

C3, C13—10-uF, 16-WVDC,
tantalum

C4, C28—18-pF, ceramic-disc

C5—100-pF, ceramic-disc

C6—-0.0068-wF, metallized-film

C7, C12—0.1-pF metallized-film

C8—47-uF, 16-WVDC, electrolytic

C9—0.0039-uF, metallized-film

C10, C16—150-pF. ceramic-disc

C11—0.0082-uF, metallized-film

C15, C20, C24, C27—0.00i-uF,
ceramic-disc

C17—120-pF, ceramic-disc

C19, C23—47-pF. ceramic-disc

C22, C26—24-pF, ceramic-disc

ADDITIONAL PARTS AND
MATERIALS

L1-—TK1414 3.3-pH, 7.96 MHz
Toko coil

L2—TKI1601 1.6-uH. 25.2-MHz
Toko antenna-loading coil

Tl, T2—TK1407 0.41-pH, 49-MHz
Toko RF transformer

MICi—Electret microphone element

XTAL!—16.630-MHz, 32-pF
parallel-resonant crystal

B1—9-volt alkaline transistor-radio
battery

S1—SPST momentary contact
pushbutton switch

Printed-circuit materials, antenna (27-
inch whip or length of #22 wire),
enclosure, 8-pin DIP socket, wire,
solder, hardware, etc.

1'% by 2 inches. A full-size template
of the printed-circuit artwork is shown
in Fig. 4. Once you've etched your
own board and gathered the parts
listed in the Parts List, construction can
begin. Most of the specified compo-
nent values are not critical; so if your
junkbox contains a reasonably close
value to the one specified, use it. If you
have a reasonably well-stocked parts
bin, you probably already have more
than half (if not all) of the passive
components.

A parts-placement diagram for the
printed-circuit board is shown in Fig. 5.
It is recommended that an IC socket
be provided for U2, Before you begin
assembling the project, it is important
that you decide at what frequency
the circuit is to operate. The frequen-
cies shown in Table 1 correspond to
the 46- and 49-MHz cordless-tele-
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Fig. 4. The author’s prototype was
assembled on a printed-circuit board
that measures about 1'%is by 2 inches.
This full-size template of the printed-
circuit artwork is provided so that you
can etch your own printed-circuit board.

phone channels. However, many of
those frequencies are also used by
walkie-talkies, baby monitors, and nu-
merous other wireless and experi-
mental devices. To determine the
required crystal frequency for the
transmitter, divide the given channel
frequency by three.

Once you've decided on the fre-
quency of operation for your transmit-
ter and obtained the required crystal,
assembly can begin. Start by installing
an IC socket where U2 is indicated in
Fig. 5, and then install the passive
components surrounding the socket.
When assembling the circuit, mount
all of the components close to the
circuit board to keep lead length
(and thus its reactance) to a mini-
mum. Note: Because of the density in
component placement, most of the
resistors are mounted vertically.

Also note that except for the three
electrolytic and the two metallized-
film capacitors, all of the capacitors
are low-voltage ceramic-disc units.
After the passive components have
been installed, mount and solder the
semiconductors in place. Connect
the positive lead of the battery con-
nector in series with a SPST switch,
making sure that that subassembly
has sufficient (but not over abundant)
lead length to reach the switch’s
mounting location. Connect that sub-
assembly to the points on the board

shown in Fig. 5. Finally, connect
lengths of wire to the board where
MIC1 and ANT1 are indicated.

TABLE 1—FREQUENCY ALLOCATION

BASE HANDSET
The next step is to prepare the en- CHANNEL TRANSMITTER TRANSMITTER
closure. Any enclosure of sufficient size (MH2) (MHz)
can be used to house the 49-MHz FM 1 46.610 49.670
Transmitter; just remember that the 2 46.630 49.845
enclosure should have sufficient room 3 :gg:g 491;50
to accommodate the circuit board as 5 46'730 jg'agg
well as the off-board components (S1, 6 46.770 49 830
ANT1, B1, and MIC1). 7 46.830 49.890
The first step in preparing the en- 8 46.870 49.930
closure is to select a site on or within 91)0 :gggg :gggg
the enclosure for the off-board com- X ’
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Fig. 5. Assemble the printed-circuit board

using this parts-placement diagram as a

guide. It is recommended that an I1C socket be provided for U2. Before you begin
assembling the project, however, it is important that you decide on what frequency the

circuit is to operate and 1o select a crystal

ponents—S1, MIC1, and ANT1. Drill
holes atthe selected sites for the com-
ponents that will be located there.
Mount the off-board components to
the enclosure, and connect them to
the circuit using the previously in-
stalled hook-up wire.

Note: If you intend to power the cir-
cuit from an alternate power source
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accordingly.

{a wall adapter, for example), install a
10-uH miniature RF choke in series
with each supply lead, and then con-
nect the positive lead in series with an

SPST switch.
if you intend to use a telescoping
whip antenna, be certain that it in-
cludes mounting hardware. Most
(Continued on page 92)
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BY TERRENCE VAUGHN

' 4

sing a cable-ready VCR as a
U tuner can, in many cases, save

the cost of renting a cable
box. Unfortunately, doing so means al-
ways having to turn two units (both the
TV and VCR) on or off due fo the lack
of switchable accessory outlets. Ad-
mittedly, that’s a minor annoyance,
but it is a constant one. Tiring of that
inconvenience, | came up with the
VCR/TV Auto-Switch described in this
arficle.

What the VCR/TV Auto-Switch does
is monitor the baseband-video output
of your VCR. When a video signal is
detected, the VCR/V Auto-Switch au-
toratically turns on your TV set or vid-
eo monitor. Note, however, that this
approach will not work with a televi-
sion that stores channel or volume in-
formation in a volatile memory.

How It Works. A schematic diagram
of the VCR/TV Auto-Switch is shown in
Fig. 1. The circuit is comprised of a 24-
volt center-tapped transformer (11), a
1-amp, 100-PIV fullwave bridge rec-
fifier (BR1), and two 12-volt regulators
(U1 and U2), which form a dual-polar-
ity, regulated, power supply; a dual
BIFET op-amp (U3) and a general-pur-
pose NPN silicon transistor (Q1), which
form the basis of a signal detector/
trigger circuit; a 12-volt relay (K1); two
AC sockets (SOt and SO2); and a few
additional components.

Avoitage divider formed by RS and
R6 provides a very small positive offset
to the inverting inputs of both U3-a
and Ut-b to help prevent false trigger-
ing. The circuit takes its input from the
baseband-video output of your VCR
via PL2 (an RCA plug that mates with
the video-output jack of the VCR).
When switches $1 and S2 are in the
positions shown and the VCR is furned
off, no signal is applied to the circuit
{through PL2), so the input to op-amp
U1-a is at zero volts, forcing its output
low. That low is applied to the non-
inverting input of U3-b, forcing its out-
put low. The low output of U3-b holds
Q1 at cutoff, keeping relay K1 from
energizing, and the TV connected to
SO2 from turning on. Note that when
there is no signal present, the output
of U3-b swings close to the negative
supply rail, producing a negative volt-
age that exceeds the emitter-base
breakdown voltage of Q1. Diode D2’

AUTO SWITCH

'wAutmﬁa&tc
Power Switch
for your TV

Add an accessory outlet to your video system that
turns on your TV whenever your VCR is turned on

function is to block the negative go-
ing output of U3-b, thereby prevent-
ing damage to Q1.

On the other hand, when the VCR s
turned on, a baseband-video signal is
applied to the circuit at PL2. That sig-
nal is routed to the non-inverting input
of U3-a, causing the output of that op-
amp to swing positive. The output of
U3-a is fed through diode D1 (which
passes only the positive portion of the
signal), causing C11 to charge. Diode
D1 also prevents the charge on C11
from being discharged through U3-a
during U3-a’s negative-going output
fransition. The charge on C11 is bled
off via R7 during the negative-going
output transition and power is re-
moved from the circuit. The C11/R7
combination also forms a glitch filter,
which provides a short time-delay
that prevents a momentary signal loss
from cycling the television or monitor
off and on.

The output of U3-a is applied to the

WWWLakaerieaniadiahistarv.com

MANUAL p»
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44 AUTOMATIC

non-inverting input of U3-b, causing its
outputto go high. That high is applied
to the base of Q1 through D2 and R8,
causing Q1 to turn on.

When Q1 conducts, it, in turn, com-
pletes the ground path for the relay,
causing it to energize. With the relay
energized, AC line voltage is applied
to SO2, automatically turning on the
TV. Diode D3 is used to protect Q1 from
the inductive kickback (spikes)
caused by the relay’s collapsing field.
Without that protection, an inductive
spike could cause @1 to short, turning
it info a three-legged Zener diode.
That would result in the TV being on
continuaily.

Switch 51 allows you to choose be-
fween auto and manual operation.
When $1 is placed in the MANUAL
position and S2 is setto the on position,
a positive voltage from the power
supply is applied to the non-inverting
input to U3-a, causing the TV to turn on
as if the circuit were in the auto mode
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Fig. 1. The VCRITV Awto-Switch is comprised of a 24-voli center-tapped transformer (T1), a I-amp, 100-P1V, fullwave bridge
rectifier, and two 12-volt regulators (Ul and U2), which form dual-polarity, regulated, power supply; a dual BiFET op-amp (U3) and

a general-purpose NPN silicon transistor (Q1), which form the basis of a signal detectorltrigger circuit; a 12-volt relay (K1); two AC
sockets (SO! and SO2), and a few additional components.

and a video signal from the VCR were
present.

Construction. As shown in the pho-
to, the author’s prototype of the VCR/
TV Auto-Switch was assembled on a
section of copper-clad experi-
menter's board and point-to-point
wiring was used to make the compo-
nent interconnections. When assem-
bling the circuit, all of the standard
project-building precautions apply:
Keep all leads as short as possible,
and all power-supply bypass capaci-
tors (C3—Cé, C9, and C10) should be
mounted as close to their respective
IC's as possible. It is also recom-
mended that an IC socket be pro-
vided for U3 (the op-amp).

Because 117-volts AC is applied to
the circuit board via the relay, the
board must be securely mounted on
standoffs. In addition, wire connec-
tions to the relay should be made with
wire of sufficient size to handle the AC-
line voltage. Instead of enlarging the
pre-drilled holes in the experimenter’s
board to accommodate 18-gauge
(line-cord size) or heftier wire, the au-
thor used dual strands of 20-gauge
hook-up wire for the relay, which is
more than equal fo a single 18-gauge

wire. Mount the relay to the board
and connect short lengths of wire to
the relay contacts. Do not connect
the relay-contact wires to SO2 and
the AC line at this point; you will be
instructed when to do so later on, dur-
ing the checkout procedure.

Note that the circuit contains two
AC sockets (SO1 and SO2): The two
sockets are actually asingle, standard
duplex AC wall-outlet. The socket

BEND 90°

should be of the type that has break-
away tabs between the two outlets. As
shown in the schematic diagram, the
cold (or neutral, large-spade side) re-
mains as normal; however, the two hot
tabs have been separated, with the
hot side of SO1 going directly to the
AC line, and the hot side of SO2 going
to the relay’s wiper.

For safety reasons, it is also impor-
tant that the duplex socket (which is

Fig. 2. For saftey reasons, it’s aiso important that the duplex socket mounted to the
rear panel of the enclosure be able 10 withstand power-cord insertion force without the
case flexing and possibly forcing the AC wiring to contact the case or other
components. To that end, reinforcing brackets fubricated from scraps of sheet
aluminum were placed at one end (either end) of the outlet, although placing brackets

at both ends makes for a much sturdier project.
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Here is an inside view of the VCRITV Auto-Switch. In the prototype, fuse Fl is not the

board-mounted type; instead the author chose to use an in-line fuse. The enclosure Sfor
the project has enough space for the circuit board, as well as all of the off-board

components.

AUTO $WITCH

MANUAL bo

an

44 AUTOMATIC

Once the project enclosure has been drilled, labels can be affixed to the front and rear :

panels to indicate switch functions, and owilet designations.

mounted to the rear panel of the en-
closure in the prototype) be able to
withstand the power-cord Insertion
force without the case flexing and
possibly forcing the AC wiring to con-

tact the case or other components. To |

that end, reinforcing brackets fab-
ricated from scraps of sheet alumi-
num were placed at one end (elther
end) of the outlet, although placing
brackets at both ends makes for a
much sturdier project. Figure 2 glves
detalls on how to fabricate the brack-
et(s).

Since the project is infended to be
in constant use, it does not have a
power switch; however, adding one
certainly wouldn‘t hurt anything. It Is
essential that a polarized AC power
cord be used to connect the circuit to

the AC source. That's because the re-
lay can interrupt only one line and
that really should be the hot (small
spade) side of the AC line cord. Mod-
ern electronics gear (particularly
VCR's and TVs) may (and often do)
also require the correct polarity. A
three-wire plug and cord (with the
ground wire connected to the case) is
even better for PL1.

When it comes to PL2, you have a
couple of options: You could use a
jack instead of a plug for PL2, and use
an RCA patch cord to connect the
circuit to your VCR; or you can do as
the author did, cut the connector
from one end of a patch cord and
connect the wires directly to the cir-
cuit board. With the latter arrange-
ment, you could simply plug the unit

WA asnerieaniadiahisiory com

PARTS LIST FOR THE
VCR/TV AUTO-SWITCH

SEMICONDUCTORS

UI—7812 12-volt. 1-amp, positive
voltage regulator, integrated circuit

U2—7912 12-volt, l-amp, negative
voltage regulator, integrated circuit

U3—LF353N or TLO82 dual BiFET
op-amp, integrated circuit

QI—2N2222A general-purpose NPN
silicon transistor

Di-D3—IN914 general-purpose,
small-signal diode

BRI1—t-amp. 100-PIV. fullwave
bridge rectifier

RESISTORS

(Al resistors are Ya-watt, 5% units.)
R1-R3--10.000-ohm

R4. RS, R7—100,000-ohm
R6-—470-0hm

R8—47,000-ohm

CAPACITORS

Cl, C2—470-pE 35-WVDC,
electrolytic

C3-C6. C9, C10—0.1-pF, 50-
WVDC, monolithic-ceramic or
ceramic-disc

C7—47-pE 35-WVDC, electrolytic

C8-—-22-pF 35-WVDC, electrolytic

Cl11—0.47-pF, 35-WVDC, tantalum

ADDITIONAL PARTS AND
MATERIALS

Ti—-24.6-volt, center-tapped, 450-
mA transformer

Fl—3-amp, fast-acting fuse

K1-—SPDT i2-volt relay (Omron
G2E-184P. All Electronics catalog
#RLY 787)

S1. S2—SPDT toggle switch

PL1—Polarized AC power plug with
line cord

PL2—Video dubbing (patch) cord,
see text

SO1, SO2—117-volt duplex AC outlet

Experimenter’s board, enclosure, fuse
holder. 8-pin socket. standoffs,
strain-reliefs or grommets, wire,
solder, hardware, etc.

into the VCR's baseband-video out-

put.
if you opt for the latter arrange-
ment, cut off one of the RCA plugs
and carefully remove one inch of the
thin outer insulation, exposing the
braided sheath. Bend the cable at
the end of the Insulation and spread
the braid away from the bend. Pull the
Inner cable through the opening in
the braid. Strip about %2 inch of insula-
tion from the inner cable. Connect
(Continued on page 89)
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ave you ever been frustrated
H by your digital multimeter
when trying to measure resis-
tance below one ohm? If so you're
probably not alone because most
meters wilt only measure resistance
down to the nearest 0.1 ohm. Well, in
this article we'll show you how to build
a DMM accessory that will enable you
to accurately measure a resistance
down to the nearest 0.0001 ohm. The
unit injects a precise amp of current
into the resistance to be tested. Then
you simply use your DMM to measure
the voltage drop produced by the in-
jected current. With typical meters, re-
sistances from 1 ohm to 0.0001 ohm
can be measured with the aid of the
current injector.
You should be able to find may uses
for the unit. | have used it to measure
shunt resistors, circuit-board-trace re-

If your multimeter is

stumped when it comes to

reading very low resistance,

then this is the multimeter
accessory you should
build to extend

its range.

sistance, relay/switch contact resis-
tance, and motor/transformer wind-
ing resistance. You can even use it to
determine a wire's gauge by measur-
ing its resistance per unit length or to
test diode rectifiers or transistors at 1
amp.

it has some nice features. For exam-
ple the injector circuit is powered
from two “"C” cells and features a
power-on LED that doubles as a
weak-battery Indicator. Should the
batteries need to be replaced, the
LED will fail to turn on during opera-
tion.

How it Works. Figure 1 contains the
schematic diagram for the One-Amp
Current Injector circuit. The unit can
be divided into three main sections:
power supply. current controller, and
battery-voltage monitor. Let's exam-
ine the power-supply section first.

The circuit is powered by two “C”
cells, B1 cna B2. A pushbutton switch
{81). which connects the batteries to
the circuit, ensuetes that the system
only draws power momentarily. The
momentary operation of the switch
also discourages prolonged mea-
surement times, increasing the
number of measurements that can
be taken before the batteries need to
be replaced. The large 100-pF ca-
pacitor (C1) helps dampen transients

Build

a One-Am

flows into the inductor (L1) from the 3-
vo't battery supply. Wnhen pin 7 turns
off. the energy stored in the inductor
emerges as a short voltags pulse.
higher in amplitude than the supply
vclitage. Those voltage pulses are
routed to a filter capacitor (C3)
thiough a diode (D1). With the com-
ponent values chosen, the valtage
produced at C3 rangss from abcut @
1o 12 volts.

The current-control section uses a

Current Injector

EY DAVID A. JOHNSON

caused bv the heavy DC current
drawn from tha battery during opera-
tion.

Because much of the units elec-
tronic circuits function better at more
than 3-volts, the circuit contains a sim-
ple flyback voftage converter. It is
based on a CMOS version of the clas-
sic 5565 timer (U1) wired as a non-stan-
dard ostable oscillatar. When pin 7 of
the timer (used as an active-low out-
put in this circuit) furns on, current

WWW. asnerieaatadiahisiarv.com

power MOSFET (1) to set the amount
of current passed through the un-
known resistance (R,). By controlling
the voltage applied to the gate termi-
nal of the FET, it can be made to be-
have as a variable resistor and can.
therefore, vary the current as needed.

Fcr that reason, one comparator in
an V393 IC supplies the FET with @
cate-cantrol voitage. That section of
the KC has been configured tc oper-
cte as an operational amplifier with
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Fig. I. The current injector can be broken down into three sections: the power supply
(containing a DC-10-DC converter), a current-control circuit, and a battery monitor.

the aid of a resistor (R?} and a capaci-
tor (C5). The two components form a
filter network that helps stabilize the
voltage fed to the FET A regulated
voltage, developed by a voltage-ref-
erence IC (U3} and a resistor (R5), is
connected to the noninverting input
of U2-athrough a voitage-divider net-
work consisting of R6, R7, and R8. The
noninverting-input voltage sets the
voltage level controlling the FET Po-
tentiometer R7 allows you to select
the value of the noninverting-input
voltage so you can precisely adjust
the injector’s output current to 1-amp.

The injectors output current, which
passes through the unknown resis-
tance and the FET (Q1), is aiso forced
through an internal current-monitor-
ing resistor (R10). The voitage de-
veloped across R10 is therefore
proportional to the injectors output
current. The current-monitoring volt-
age produced by R10 is fed to the
inverting side of the control IC (U2-q).
So the IC’s output supplies the gate of
the FET with the correct voltage to
maintain the unit’s output current at a
fixed level.

Diode D3 and capacitor Cé6 are
wired across the output terminals as
protection. They absorb any energy
that may be sent back to the circuit if
you happen to measure a resistor with
a large inductance.

The battery-monitor section also

perorms an important task. With two
fresh "C” cells installed in the unit, a
nominal 3-volts is supplied to the cur-
rent control circuit. However, during
operation, the battery voltage will
drop. The unit will continue to operate
properly as long as the battery volt-
age remains above 2-volts. The bat-
tery monitors job is to light the power
LED (LED1) as long as the battery volt-
age remains above 2-volts. Should
the circuit need new cells, the LED will
fail to turmn on.

To do its job, the battery monitor
uses the second half of the dual-com-
parator IC (U2-b). It is wired as a classic
voltage comparator. The regulated
voltage from the voltage reference IC
(U3) is compared to a voltage de-
veloped by a voltage divider (made
of RG and R4) thatis connected to the
cells. As long as the voltage from the
divider is greater than the reference
voltage, the output of the comparator
remains low, turning on the power in-
dication LED.

Construction. As iliustrated in Fig. 2,
the unit’s circuitry is housed in a proj-
ect box {the author’s was plastic) that
you can purchase from almost any
electronic-parts supply store. Using
the figure as a guide, first glue a two
“C"-cell holder to the inside bottom of
the box, with the holder pushed to
one end. Drill two %s2-inch holes

PARTS LIST FOR THE ONE-
AMP CURRENT INJECTOR

SEMICONDUCTORS
U1—TLC555CP CMOS oscillator
timer. integrated circuit
U2—LM393N dual comparator,
integrated circuit
U3—1L.M385BZ-1.2 voltage
reference, integrated circuit
QI—IRF521 or [RFZ12, 50-voit, 0.3-
ohm power FET
D1—1N4148 general-purpose diode
D2—IN4001 1-amp. 50-PIV
rectifying diode
LEDI—Light-emitting diode, red.
super-bright T-1% style

CAPACITORS

Ci—I100-pF, 10-WVDC, aluminum
electrolytic

C2—1000-pF, 50-WVDC, ceramic or
Mylar

C3—10-pF, 25-WVDC, aluminum
electrolytic

C4. C5—0.1-puF, 50-WVDC, ceramic
or Mylar

C6—0.47-pF, 50-WVDC, Mylar

RESISTORS

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

R1-—82.000-ohm

R2—100-ohm

R3—10,000-ohm

R4—15.000-ohm

R5—3300-ohm

R6—18,000-0hm

R7—500-ohm multi-turn trimmer
potentiometer (Digi-Key CEG52 or
equivalent)

R8—1300-ohm

R9—100.000-0hm

R10—0.1-ohm, 1-watt, (Digi-Key
SCIAQ.1 or equivalent)

ADDITIONAL PARTS AND
MATERIALS

Bl1, B2—alkaline “C" cell

L1—4.7-mH choke coil (Digi-Key
TK4320 or equivalent)

SI—Normally open, SPST.
momentary-contact switch

Printed-circuit or pertboard, LED
holder. 2 *“C”’-cell holder.
enclosure, transistor heat sink, red
and black hook-up wire. alligator
clips (or equivalent), solder. etc

through the other end of the box to
ailow the injector’s two current-carry-
ing wires to exit. Then drill a ¥%-inch
hole for the power switch and a Ya-
inch hole for an LED holder through
ithe top cover of the box. With the
holes drilled, you can then install the
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Fig. 2. If you drill your enclosure 10 these specifications you'll make the tusk of final
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Fig. 3. Using this foil pattern to
generate a printed-circuit board will
make the assembly of your own current
injector a snap.

power switch and the LED (with a
holder} in the top of the box.

Next, you'll need to build the rest of
the circuit on a suitable plaftform. The
circuit is not complicated and could
easily be built breadboard-style. Alter-
natively, if you wish 10, you can efch
your own printed-circuit board using
the foil pattern shown in Fig. 3. Consult
the parts-placement drawing (see
Fig. 4) for the correct component
placement, being careful o note the
orientation and polarity of the com-
ponents.

fogether as shown in Fig. 4. Solder all
connections.

The next step is to prepare two test
leads. Use standard No. 20-18 gauge
red and black wires about 36 inches
long. First solder alligator clips or other
suitable probe tips to the end of the
test lead wires. Next, feed the two
wires through the holes in the end of
the box. Once through the hole, tie a
fight knot about 1 inch from the end of
each wire to act as a strain relief. Fi-
nally, solder the leads to the indicated
points on the circuit board, paying at-
tention to the polarity—red for
positive and black for negative

With everything installed, inspect
the connections to make sure you fol-
lowed the schematic and parts-
placement diagram exactly. If you are
satisfied everything is in order, you can
install the two “C” cells. The unit still
must be calibrated, so do not install
the lid at this time.

Unit Calibration. You will need a
good digital multimeter to accuratelyt

0\ LED?
Latd
\'j\}‘ S1
=
o © 4
B1 B2
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C|2 R4 l '
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i —_— i )
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01* 1 5
& e C6—=%
b g
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Fig. 4. Follow this diagram to stuff the circuit board. Be sure to orient all the
polariry-sensitive parts properly as you proceed.

When you install the FET (Q1), make
sure that its body is about 0.15 inches
above the board-and that it is prop-
erly heat-sinked. Once you have sol-
dered all the parts in place, carefully
inspect the board for solder splashes,
shorts, and misplaced components
before moving on.

Next, use pieces of small gauge
(No. 28-24) wire to connect the circuit
board, battery holder, LED1, and $1

WWAL aknericartadiahisiarv.com

calibrate the unit. Before connecting
the injector’s output to the digital mul-
timeter’s leads, make sure the meter is
set to measure DC amps (usually on @
2-amp scale), and not DC milliamps.
If you mistakenly set the multimeter
to the milliamp or microamp scale,
the 1 amp of current from the injec-
tor could blow the meter’s protec-
tion fuse.

(Continued on page 89)
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Here is a circuit that
leaves no doubt as to
whether someone
has been trying

to reach

you

BY STEVEN M. O'KELLEY

ecently, telephone com-
Rponies began offering a

new type of service; Elec-
fronic Voice Mail. Infended as a
replacement for the answering
machine, the service leaves a
greeting and records messages
from callers when a subscriber is
unable to answer the phone. Typ-
ically, Voice Mail is activated after
a preset number of rings to allow
subscribers time to answer a call
when they are at home.

Instead of using magnetic record-
ing tape, the service records and
stores the callers message in digital
form at the telephone-switching of-
fice. The user can then retrieve mes-
sages using any Touch-Tone tele-
phone.

Even though Voice Mail has some
nice advantages over its mechanical
counterpart, there is still some room
for improvement. For example, when
a message has been left, the system
lets you know by pulsing the first few
seconds of dial tone when you pick
up the handset. That means that
someone who is in and out several
times a day has to pick up the phone
each time to check for messages.

While a device that automatically
does this would be complex, the next
best thing is easy. The simple circuit—
dubbed the Tel-Tale—described in
this article will detect when someone
has called and flash an LED to alert
you to check for messages.

How It Works. A schematic diagram
of the Tel-Tale is shown in Fig. 1. The
circuit is built around a couple of low-
cost IC's: an H11C4 optoisolator/cou-
pler with an SCR output (U1) and an
LM3909 LED fiasher (U2). The circuit is

connected to the phone line’s tip
(green) and ring (red) wires in the
same manner as any extension
phone.

When the phone is on hook, there is
about 48 volts DC across the line. A
neon lamp (NE1) is connected in se-
ries with the tip conductor. Because
NE1 requires about 60 volts to con-
duct, the circuit represents a high im-
pedance to the line and no current
flows. When a call is made to the cov-
ered line, a ring voltage—about 90
volts AC at 20 Hz—is applied to the
telephone line by the telephone-
switching office. During half of the cy-
cle, current flows from the ring line
through R1, D1, NE1, and C1 fo the tip
line. During the other half cycle, the
current reverses and the LED portion
of U1 conducts, triggering its internal
SCR, allowing a small amount of cur-
rent to flow through the SCR and R2.
That current flow causes capacitor C2
to begin charging.

Integrated circuit U2 and capacitor
C3 form a simple LED-flasher circuit
that will operate on just over a volt.
When the charge on C2 reaches the
1-volt level, U2 flashes LED1 and the
charging cycle of C2 starts over. The
LED continues to flash until $1 (resef) is
pressed. Closing S1 deprives the SCR
of holding current, thereby turning it

WWW.- akaefieainiadiahisian.com

Voice- Mall Alert

off. The Tel-Tale remains in that state
until re-triggered by the next in-com-
ing phone call.

Construction. The prototype of the
Tel-Tale was assembled on a small
printed-circuit board, measuring
about 1% inches square. A femplate
of the author's PC pattern is shown in
Fig. 2. Note that in that diagram, only
one set of IC pads (near the center of
the board) are shown; the reason for
that will become apparent in a mo-
ment.

Once you've etched your board
and gathered all the parts listed in the
Parts List, construction can begin. A
parts-placement diagram for the Tel-
Tale's printed-circuit board is shown in
Fig. 3. In the author’s prototype, a sin-
gle 16-pin IC socket is used for both U1
and U2 (6- and 8-pin devices, respec-
tively). You can do the same thing, or, if
you happen to have 6- and 8-pin
sockets on hand, you can use individ-
ual sockets. In any event, using sockets
prevents damage to the IC's during
soldering. and makes replacing ei-
ther IC (should the need arise) simpler.

Once the IC socket (or sockets) is in
place, install the rest of the compo-
nents as shown in Fig. 3. Note that
because of tight spacing R1, R2, and
D1 were vertically mounted to the cir-
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Fig. 1. The Tel-Tule is built around a couple of low-cost IC’s. an H11C4 oproisolator/
coupler with an SCR outpur (Ul) and an LM3909 LED flasher (U2), und is connecred
1o the phone line in the same manner as any extension phone.
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Fig. 2. The prototype of the Tel-Tule was
assembled on a small printed-circuit
board, measuring about I’/ inches
square, a full-size template of which is
shown here.
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Fig. 3. Once vou've etched vour board
and gathered all the parts listed in the
Parts List, construction can begin,
guided by this parts-placement diagram.
In the author’s prototype, a single 16-pin
IC socket is used for both Ul and U2 (6-
and 8-pin devices, respectively).

cuit board. Wheninstalling LED1, leave
the leads long enough so that its lens
will stick through a hole in the circuit's
enclosure.

Here's the author's completed prototype.

The author’s prototype was housed
in a plastic Radio Shack enclosure
(catalog number 270-293), which
provides ample room for the circuit
board and also has a built in battery
compartment. The circuit board can
be mounted using a small piece of
double-sided tape. Switch $1 (either a
pushbutton- or a toggle-type mo-
mentary single-pole unif) mounts to
the case. Because the battery drain is
low (about 0.3 mA), the author
elected not to use an on/off switch in
the design of this circuit.

If you have one of the older desk- or
wall-type telephones, you may find
that there is ample room to mount the

The circuit can be mounted in a plastic
project box or even within some
telephones.

WWW.asnerieantadiahisiarv.com

PARTS LIST FOR THE
TEL-TALE

SEMICONDUCTORS

Ul—H]11C4 or NTE3046
optoisolator/coupler with SCR
output, integrated circuit

U2—1.M3909 or NTE876 LED
flasher, integrated circuit

D1—IN4007 1-amp, 1000-PLV,
rectifier diode

LEDI1—Super-bright LED (Radio
Shack 276-087)

RESISTORS

(All resistors are Ya-watt, 5% units.)
R1—4700-0hm

R2--56,000-ohm

CAPACITORS

Cl—1-pE 200-WVDC, metallized-
film

C2, C3—220-pF, 10-WVDC,
electrolytic

ADDITIONAL PARTS AND
MATERIALS

S1—SPST momentary-contact toggle
or pushbutton switch

B1—9-voit transistor-radio battery

NE1—NE-2 neon lamp

Printed-circuit board materials,
enclosure, battery holder and
connector, telephone wire, solder,
hardware, etc.

circuit board and battery inside.
Mount LED1 to the case of the phone
and use a few inches of wire to con-
nect it to the circuit. Most such phones
also have a hook switch with unused
contacts that can be used for $1. By
using the hook-switch scheme, the cir-
cuit will reset itself whenever you use
that phone.,

Installation. With your circuit com-
pleted, connect it o the phone line
using standard quad telephone wire
or a modular cord. The tip and ring
inputs of the unit connect fo the green
and red wires, respectively, inside the
telephone outlet. The Tel-Tale should
be mounted so that the LED can be
easily seen. The LED radiates most of
its light in a narrow pattern so you
should be looking into the top of the
LED. The next time you are called, the
circuit will flash. Even if you dont have
Voice Mail, you may find this device
handy. It will always let you know that
someone has tried to reach you. Il
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Installing and

Mamtammg
Telephone
Systems

It's an easy job—if you follow these
simple hints and procedures.

BY ROBERT A. YOUNG

ith all the many features
now offered on telephones,
it is difficult to determine

which rmodel will give you the most
bang for your buck! One of the more
Irmpartant questions that you must ask
ywourselt is what is your greatest re-
guirement fromm a phone? Is it to be
your prirnary telephone? And, if so, will
it work even when the power goes
aut? Wil it be located in a lavishly (or
even moderately) decorated room?
And, if so, will it fit in with the decor of
the room in which it will be located?

For many others, the question is
does the phone offer all of the most
madarm conveniences? Is it pulse dial
or touch tone? Does it include an an-
swernng machine? Is it cordless?, etc.
Cost and manufacturer support are
also impartant considerations. If it is
defective or fails soon after it is pur-
chased, what is the manufacturer’s re-
placement/repair policy?

And what about the installation—
should | have it installed by a “profes-
sional,” or should | attempt it myself?
Or, you may want to add a modular
phone o an existing two-wire system,
but havent an inkling of how to go
about accomplishing that task. De-
pending on your situation, installation
can involve a bit more than simply
pushing a modular plug into a modu-
lar jack. Yes, there are many points to
consider when purchasing and in-
stalling a new telephone.

In this article, we'll show you how o

install your own basic telephone net-
work, and cover some of the tools and
accessories that are available to help
you to install and maintain the system.
We'll also look at dialing schemes,
and cover some of the features and
options that are available on conven-
tional and novel phones, cordless
and non-cordless, and mobile and
fransportable phones.

We also cover some of the prob-
lems associated with purchasing your
own phone to help you decide
whether owning your own phone is in
your best interests.

Basic Installation. in today’s climate
of deregulation, most (if not all) do-
mestic telephones are installed by
their owners. Modular telephone
plugs make that task as simple as
plugging in an electric lamp. Even
older phones, those that do not have
modular plugs, can be installed by
the owner. In fact, older telephones
can be adapted to modular installa-
tion, and vice versa (and we’ll talk
about that a little Iater in this article).

Regardless of the telephone’s line-
cord termination, all domestic phone
installations begin with the basic
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quad-terminal connection block (see
Fig. 1). The terminal block has four
color-coded screw terminals, iabeled
R for red, G for green, Y for yellow, and
B for black. The R and G (in telephone
parlance, ring and tip, respectively)
terminals are the main connection
points for any telephone instaliation;
they carry both the ring signal and
verbal communications.

The Y and B terminals are used for
other purposes. For instance, in older
residential telephones, the Y and B
terminals were connected o an ex-
ternal plug-in wall adapter that pro-
vided DC power to light the
telephone dial.

If you are simply replacing an older
existing phone with one of the newer
modular units, all that you'll have to do
is to replace the quad-terminal
block’s cover with a modular one (see
Fig. 2). The cover, which is available
from numerous local or mail-order
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Fig. 1. Regardless of the telephone’s
line-cord termination, all domestic
phone insiallations begin with the basic
quad-terminal connection block like the
one shown here.

sources, has four color-coded wire
leads connected to a modular jack
on one end and terminated in spade
lugs at the other.

To install the cover, you simply re-
move the old cover and connect like-
colored wires from the new cover to
the right screw terminais on the quad-
terminal block. Do not remove any
existing wiring; It is probably either an
outside feed line or a feed for a re-
mote extension, Like-color wires are
specified because you will occasion-
ally find (depending upon the original
installer) that the green wire is not al-
ways connected to the G terminal or
that the red one is not connected to
the R terminal—i.e., the color-code is
not always followed. In fact, in some
instances (where the black and
yellow wires are not being used for
some other purpose), you may find
the black and yellow wire used in
place of the red and green. That’s be-

Fig. 2. To convert older installations to
modular use, all you have to do is to
replace the quad-terminal block’s cover
with a modular one, which has four
color-coded wire leads that connect io
the existing terminal block.

FEED
TERMINAL
BLOCK

QUAD
STATION
WIRE

HOLE
WALL

BASE BOARD

THROUGH

NEW STATION
TERMINAL
BLOCK

BASE BOARD

Fig. 3. When installing a new station, map out the route that the wire run is to take. Ij
the new station is to be located in another room, which often requires that a hole be
drilled through a wall, avoid (as best vou can) AC receptacles.

cause, it was once common practice,
when the red or green or both wires
became open or shorted, to use the
others as a substitute, rather that run
all-new wiring.

Incidentally, although it is rare in this
day and age, you may even run
across twisted-pair telephonre wire. In
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twisted-pair telephone set-ups, the
two conductors are (well, usually are)
color coded as well, via a strand of
either red or green thread within the
insulation of each conductor. In such
cases, simply connect like colored
wires as before.

Once all moduiar jack leads have
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been matched to those on the termi-
nal block, but before you mount the
cover to the terminal block, it's a good
idea to check the line. That can be
done in two ways: You can either con-
nect a phone to the modular jack or
you can use one of the do-it-yourself
telephone line testers that are on the
market. The phone method is, of
course, cheap and quick, but only
gives a go or no-go indication; where-
as commercially available testers will
diagnose any problem. (See the “Re-
pair” section of this article for more
information of the use of telephone-
line testers) Once the telephone is
found to be operating properly, alt
you have left to do is mount the cover
o the terminal biock.

Adding a New Station. Adding a
new station {extension phone) is near-
ly as easy as installing a new phonein
an existing telephone outlet; the only
difference is that you'll have to run
wire from the closest terminal block to
the new location and terminate it with
a modular jack (see Fig. 3).

For the wire run, you'll need an ap-
propriate length of quad color-co-
ded station wire, not the flat line type.
Station wire—which is designed for
both inside and outside use—differs
from line cord in that its conductors
are solid, as opposed to the stranded

stuff used for line cord (see Fig. 4). The:

insulation of the station wire is also
thicker than that of the line cord. That’s
important since most wire runs are se-
cured to the walls’ base boards using
astaple gun. If the gun is not properly
positioned before the staple is re-
leased, it could (and often does)
pierce the cable insulation. That often
results in either shorting two or more
wires or severing them altogether.

There are, of course, staple guns
that are designed for wire installa-
tions. Such units are notched at the
discharge point, so that the discharge
point can easily be centered over the
wire. That helps to prevent discharg-
ing the staple info the wire or its insula-
tion. Such staple guns are available
from many local and mail-order out-
lets that sell a range of do-it-yourself
felephone accessories.

When installing a new station, first
mount the new terminal block at the
position that you've chosen for the
new station. Then determine the most
direct and convenient route from the

ROUND

FLAT

Fig. 4. Station wire—which is designed for both inside and outside use—differs from

line cord in that its conductors are solid. us opposed 1o the stranded stuff used for line

cord, and it is round rather than flai. The insulation of the station wire is also thicker

than that of the line cord.

closest existing station or terminal
block to the new location. If the new
station is to be located in another
room, it may be (and usually is) neces-
sary to drill a hole through a wall to get
to that location. When drilling through
a wall, be sure that you drill at a point
that's a respectable distance from
any AC receptacies—the con-
sequences of such carelessness is ob-
Vious.

Drill @ hole no more than a quarter
of aninch in diameter. If it needs to be
enlarged, that can be done with an
awl (for plaster board also known as
sheet rock) or a larger drill bit. Its easi-
erto enlarge a hole than it is to fill it in.
If the hole must be drilled through ce-
ment, cinder block, or any other sim-
ilarly hard substance, you'll have to
use a masonry bit,

Once a hole of sufficient diameter
has been drilled, feed the station wire
through the hole. It may be necessary
to snake the wire through the hole
(particularly where sheet rock is con-
cerned). You won't need anything fan-
cy.in fact, an old wire hanger (the thin
kind) works very well.

Form a hook in one end of the snak-
ing wire, strip away some of the outer
insulation of the station cord, and twist
the four leads together at the ends
only (to form a loop for the hook). If it's
foo thick to fit through the hole, you
can either twist two wires together or
make a loop in a single wire and cut
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the unused leads close to the outer
insulation to thin things out, But re-
member, fewer wires means you'll
have to be more careful when pulling
the wires through the hole—too much
tension could snap the wire.

Hook the snake onto the wires, and
feed the snake through the hole as far
as you can, line up the station wire
with the hole; if possible force the tip
of the station wire into the hole. If nec-
essary, flatten the hook and wire junc-
tion with a pair of pliers. From the
other side of the wall, pull the snake
with the station wire through to the
other side. Continue to pull the wire
through until you have more than
enough to reach the new station site.

Starting from the new station loca-
tion and leaving an extra five o ten
inches or so, secure the station wire to
the base board using your staple
gun—keep the wire taut—working
your way back o the hole in the wall.
Working from the new station location
back toward the feed-point location
in that manner helps to cut down on
wasted station wire at the end of the
run.,

From the other side of wall (begin-
ning at the hole), secure the wire to
the base board in the same manner,
working your way to the feed-point
terminal block. Go back to the new
station location and connect the
color-coded wires to the correspond-
ing screw terminals on the terminal
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block, but do not tighten the screws.
Now connect the spaded leads from
the modular jack (cover assembly) to
the terminal block and tighten the
screw terminals; be sure to observe
the color code. Then go back to the
feed point and remove the terminal-
block cover and connect the color-
coded wires to the screw terminals at
that end of the run.

Now for the moment of truth. Plug a
telephone into the modular jack at
the new station location. Lift the hand-
set, and listen for a dial tone. If a dial
tone is heard, try dialing out fo see if
the phone is working. If that works, ask
the person that you've just cailed to
give you a ring back. If that works,
congratulations, you've successfully
installed your own extension station.

Phone Conversions. An older fele-
phone can easily be adapted to a
modular system and vice versa. Figure
5A shows an adapter that allows you
to use a modular telephone in an
older plug-in system. Those plug-in
stations are the forerunners of todays
modular system, and in their day, were
considered the “ultimate” in modern
convenience.

Itis easy to adapt older plug-in tele-
phones for modular installation, using
the adapters shownin Figs. 58 and 5C.
In both cases the adapters are
nothing more than a length of four-
conductor telephone wire with one
end terminated in a modular plug
and the other end fterminated in a
plug-in jack. You'd simply plug the
phone into the large square block
and the other end of the adapter
would be plugged into a modular
jack. The only real difference be-
tween the adapter in Fig. 5B and one
in Fig. 5C lies in the length of wire
between the plug and jack.

Now if you're really a diehard, you
can also open the phone and re-
place the old round quad (or dudl,
depending on the age of the phone
being adapted) line cord (the cable
that connects the telephone base to
the telephone line) with flat modular-
type line cord. Replacing the line
cord can be done in one of two ways;
you can use a replacement fine cord
(they’re available from many local
electronic suppliers), which typically
have modular plugs at both ends, or
you can make your own modular ca-
ble.

Fig. 5. The adapter in A allows you to
use a modular telephone in an older
plug-in system, the adapters in B and C
can be used to make older plug-in
telephones compatible with a modular
system.

| prefer the make-your-own ap-
proach because any left-over quad
cord {although it is not the best for
such applications) can be used o in-
stall an additional modular jack for an
extension at any location desired. In
addition, making your own allows you
to lengthen or shorten the line cord as
you choose. (Those of my generation
will recall the gouging you took when
a 15-foot line cord was requested
from the phone company) The only
difference between using replace-
ment line cord and making your own
is that the latter requires the addi-
tional step of connecting a modular
plug to one end of the cord.
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To use areplacement line cord, first
remove the telephone face plate by
removing the face-plate retaining
screws (which are located on the un-
derside of the phone). Then simply
clip the modular connector from one
end of the replacement cord, and
strip back some of the outer insulation.
Next strip the color-coded insulation
from the conductors one at a time.
Disconnect the original quad wire,
one wire at a time, connecting the
corresponding color from the new
quad wire to the terminal previously
occupied by the wire from the old line
cord.

if you are making your own line
cord, the next step is to connect a
modular plug (see Fig. 6) to the free
end of the line cord. Modular plugs.
quad line cord, and the crimping tool
(see Fig. 7) needed for plug installa-
tion are available from many local
{Radio Shack, for one) and mail-order
electronic suppliers. When purchas-
ing modular plugs, be sure to get the
four-conductor type. (There are also
six-conductor units that are intended
for more sophisticated units not nor-
mally found in the home)

Once complete, the only thing left
to do is replace the telephone’s face
plate, plug in your phone, and check
its operation by placing a call.

Do-It-Yourself Line Repairs. Many
residential consumers are opting to
maintain their own domestic inside
wiring rather than pay a monthly
maintenance charge on their tele-
phone bills. There are two reasons that
one might choose that option. The
most obvious reason is savings. While
the cost of maintenance service is low

Fig. 6. Modular plugs are available
from many mail-order and locul,
electronics and do-it-yourself home-
fixings distributors. When purchasing
modular plugs for domestic installations,
be sure to get the four conract rype, not
the six conductor units.
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Fig. 7. This is what the crimping tool required to attach a modular plug to quad line
cord looks like. To use it, simply load a plug into the tool, insert the line cord into the

slot on the plug, and squeeze.

(averaging, typically, only a few bucks
a month), you must be at home for
those repairs, which could cost you
many times its worth in lost wages. And
that points to the other reason for
maintaining your own inside wiring—
convenience. Rather than sitting
around for half a day waiting for a
repairman (who may or may not
show), you can repair or replace the
wiring at your leisure.

There are many do-it-yourself tele-
phone line testers on the market—
such as Tele-Check Modular Line Test-
er from GC Electronics (GC-Thorsen,
1801 Morgan St. PO Box 1209, Rock-
ford, IL 61105-1209; Tel., 815-968-9661;
Fax, 815-968-9731) or Radio Shack’s
Phone Line Testers—that can be used
to help maintain inside wiring.

Both units are extremely simple o
use and, in fact, require no instructions
to operate. You simply plug the tester’s
moduiar plug into the telephone line,
and front panel labeling and annun-
ciators on the tester give all the infor-
mation that you'll need. A single LED
located on the front panel lights
green to indicate that the line is prop-
erly wired and functioning. The LED
lights red to indicate reversed wiring,
and white is used to indicate an open
(or simply not operational) circuit.

Dialing Schemes. All of today’s
phones use one of two dialing
schemes—pulse dialing or touch-
tone. Pulse dialing, the oldest of the
two dialing schemes, is a method by
which alocalloop (a circuit within the
telephone) is opened and closed at a
specified rate. The opening and clos-
ing of the loop produces a series of
pulses (representing the number
being dialed) that are transmitted to
your local telephone office, which,

Telephone
Line Tester

Green means
correct wiring

Red means
reversed polarity

@ Nolight means
not operationai

The Tele-Check Modular Line Tester,
from GC Electronics, has no controls to
fiddle with and requires no instruction
manual to operate. You simply plug it in
and it diagnoses telephone-line
problems, and informs you through a,
front-panel mounted LED.

after decoding the transmitted
pulses, connects you to the specified
target station.

Although most of today’s pulse-dial
phones are operated by pushbutton,
rotary units (which are still available)
also fall into this category. The dif-
ference between pushbutton and ro-
tary type of pulse-dial phones lies in
the way the series of pulses represent-
ing the numbers being dialed are
produced.

The touch-tone type, on the other
hand, makes sounds like musical
tones. The tones are produced as a
dual-tone multi-frequency signal—a
system by which two frequencies are
mixed together to represent the
number being dialed. Pulse-dial
phones can be operated on touch-
tone lines, but the same cannot be
said for touch tone on pulse-dial
equipped lines. Obviously, touch-tone
lines offer more flexibility in selecting
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your phone, but touch-tone service
also costs more. (Incidentally, most
modern telephones offer switchable
pulse-dialing or touch-tone com-
patibility)

Even though most phone compa-
nies have switched to touch-tone ser-
vice, its a good idea to check with
your locat service provider fo find out
what dialing schemes are supported
in your area. That's particularly impor-
tant where fouch tone is concermed
for the reason mentioned above.

Features. Todays phones are avail-
able in a variety of styles (cartoon
characters, etc) and with many nifty
features (such as cordiess communi-
cation; built-in clock/radios; automat-
ic answering machines; etc). Some of
the features, for instance clock/radios
or automatic answering machines,
reguire that the base unit (in addition
to the usual telephone hook-up) be
connected to an AC power source.
And that brings another guestion into
play; Will the basic phone still work if
the AC power fails?

In addition, cordless phones can
suffer from another (usually unfore-
seen) problem: the dead-battery syn-
drome. Because the handset of
cordless phones are battery oper-
ateq, it is wise to be certain that the
battery or batteries used in the hand-
set are commonly available units that
will not “vanish” as the popularity of
your phone fades. (| fell victim to that
predicament) Where possible, you
should select a phone that uses stan-
dard batteries.

While modemn features may be a
strong selling point, those features
can also be pitfalls; remember that
the more features incorporated into
the device, the greater the possibility
of equipment failure.

Warranties. While few consider the
possibility of telephone failure, man-
ufacturers warranties should play a
prominent role in your decision as to
which unit to select. Before you buy; it's
a good idea to ask to see a copy of
the manufacture’s warranty that
covers the unit of interest. Find out if
the product is backed by a well-es-
tablished customer-service record.
Sturdily built models are the best de-
fense against frequent repairs, and
the inherent headaches that go
along with them. [ |
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avid Hughes was
both dejected and
angry as the three

distinguished visitors from the
Royal Society left his labora-
tory in London on February
20, 1880. Hughes had spent
several hours demonstrating
to them how a simple circuit,
consisting of a microphone
he had designed together
with @ telephone receiver,
could detect at a distance
the previously unknown
“aerial electric waves” pro-
duced by a spark discharge.
The distances over which
Hughes could detect these
waves sometimes exceeded
a guarter mile.

The visitors included
William Spottiswoode, Presi-
dent of the Royal Society, to-
gether with Professors
Thomas Huxley and George
Gabriel Stokes, honorary
secretaries of that esteemed
organization. Each was re-
spected as an outstanding
scientist.

The experiments had
gone well and at first the vis-
itors seemed astonished by
the results. After a while, how-
ever, Professor Stokes began
o assert that the results were
not at all due to what Hughes
referred fo as "conduction of
electric waves through the
air.” Rather, Stokes argued,
what was being observed
could be explained by
known electromagnetic in-
duction effects.

Hughes then carried out several
additional experiments that pointed
conclusively to the fact that the
effects were not due to induction.
Stokes, nonetheless, maintained his
negative attitude, constantly “pooh-
poohing” the results. Soon, Spot-
tiswoode and Huxley joined Stckes in
making acrimonious comments con-
cerning Hughes' experiments.

The three men would not accept
Hughes' contention that he hcd dis-
covered a previously unknown type of
“aerial electric wave.” They did thirk,
however, that Hughes had enough
original material to write a paper for
presentation to the Royal Society.

The dignitaries from the Royal So-

DAVID HUGHES:

Electromagnetic
Ploneer

BY JAMES P. RYBAK

Had David Hughes not
been disccuraged by
“experis’ in 1880
concerning the
significance af his work,
the unit of frequency
today migkt be called the
“hughes’™ rather than the
“heriz.”’
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ciety became very dis-
pleased when David Hughes
refused their suggestion that
he give his detector circuitto
the Society so that others
could conduct similar ex-
periments. Hughes main-
tained that the instrument he
had developed for his re-
search was for him alone to
use.

Unwilling to risk further em-
barrassment, Hughes re-
fused to write a paper
describing his experiments
until he had more proof con-
ceming the existence of the
new electric waves he knew
he had generated and de-
tected. However, that con-
clusive proof would be
published in 1888, not by
Hughes but by Heinrich Hertz.
Many years passed before
Hughes received the recog-
nition he deserved for this
earlier work.

A Musician Turned Scien-
tist. David Edward Hughes
was born on May 16, 1831 in
London, but emigrated to
the United States with his
famlly when he was seven
years old. His boyhood inter-
ests and talents were in mu-
sic. not science.

Hughes joined the faculty
of the Roseland Academy in
Bardstown, Kentucky in 1851
as a professor of music. It is
both surprising and fortu-
nate, however, that his inter-
ests soon turned toward
corducting mechanical and elec-
frical experiments with laboratory
equipment he designed and built by
hirrself,

Hughes quickly became so accom-
plished in science he was appointed
to the Chair of Natural Philosophy (sci-
ence) at Roseland the following year.
He now lectured in physics as well as
in music.

Resigning his teaching position in
1883 so that he might devote more
tima to scientific experimentation.
Hughes moved to Bowling Green.
Kentucky. There he taught just enough
private music lessonsto be able to ear
and to buy the materials needed to
construct his faboratory equipment.
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His goal was to design an improved
automatic printing telegraph system.

The printing telegraph equipment
in use at that time was too compli-
cated and unreliable for successful
commercial use. The devices all em-
ployed some type of sequentially op-
erated mechanism that typically
required as many as twelve impulses
of current to print a single letter.

These existing printing telegraph
systems worked reasonably well pro-
vided the telegraph lines were short.
Ltong telegraph lines, however, ex-
hibited considerable capacitance
that tended to merge the numerous
individual current pulses required for
each letter into one long continuous
pulse. The result was that the print
wheel failed to advance the required
number of steps and the wrong letter
was printed.

A Successful Printing Telegraph.
By 1854, Hughes had developed an
automatic printing telegraph system
of his own design that worked ex-
tremely well. A sequentially operating
mechanism requiring a series of cur-
rent pulses was not employed by
Hughes. In its place, he had de-
veloped a means for synchronizing
the print wheel of the sending instru-
ment with that of the receiving unit.
Making the print wheels rotate in uni-
son was the necessary improvement
required to print the desired letters
reliably.

Synchronization of the sending and
receiving print wheels was achieved
by having both units driven by identi-
cal clockwork mechanisms. The
speed of each mechanism was gov-
erned by an adjustable, weighted
vibrating spring. These speed-govern-
ing springs emitted the same musical
frequency when the speeds of the
two clockwork mechanisms were
Identical. The musical frequency gen-
erated by each spring was com-
pared against a known frequency
produced by a tuning fork. The rota-
tions of the two print wheels were then
started at the same instant through
the transmission of initiating signals.

The printing telegraph equipment
developed by Hughes was adopted
almost immediately by the American
Telegraph Company. Hughes then
went to England in 1857 to find addi-
fional markets for his invention. The
English did not show any interest in this
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The “imperfect contacts” which existed
hetween the meral surfaces caused the
“H" shaped configuration of nails to
Junction us a microphone.

invention produced by their native
son.

Ironically, when the first submarine
telegraph cable was laid across the
English Channel a few years later, it
became mandatory that both the
English and the French use the same
telegraphic equipment. The French
would not consider using anything
other than the Hughes printing tele-
graph. The English, therefore, were
forced to adopt the equipment that
they had so cavalierly rejected just a
short time earlier.

Whether motivated by stubborn-
ness or by conviction, the only place
the English installed the Hughes print-
ing telegraph equipment was at the
London end of the trans-Channel line.
The messages received by tele-
graphers in the rest of England con-
tinued to be written by hand.

Virtually all of the other European
nations, however, recognized the val-
ue of this new printing telegraph.
France, Russia, Austria, and Turkey not
only adopted Hughes' invention, they
bestowed medals and honorary tities
on him for this scientific achievement.
The income Hughes received from li-
censing his printing telegraph made
him independently wealthy by the
time he reached middle age.

Despite the rejection by the English
of his telegraphic printer, David
Hughes returned to London in 1875
with his American-born wife to make
his home. While he spent the re-
mainder of his life in England, Hughes
always retained his naturalized U S. cit-
izenship and maintained fond mem-
ories of Kentucky.

Experiments with Sound. Hughes

was aware that the resistance of se-
lenium changed when light was shin-
ed on it. He also knew that the
resistance of most materials was sig-
nificantly affected by changes in tem-
perature. Perhaps, Hughes reasoned,
sound waves would have a similar
effect on some metals.

Ordinary wire conductors showed
no sensitivity to sound waves or
“sonorous vibrations” as Hughes
called them. He also found that wires
undergoing bending or stretching
similarly were unaffected by sound
waves. The wires being studied by
David Hughes were made part of a
current-carrying circuit that con-
tained a telephone receiver.

The receiving unit of the telephone,
first demonstrated by Alexander
Graham Bell in 1876, proved to be a
valuable research tool as well as an
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TELEPHONE
RECEIYER
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SOUND ING

CARBON
BOARD LOZENGE

BAYTERY

The carbon lozenge microphone was
reasonably sensitive and rugged.

important instrument for commu-
nicating. The same electromagnetic
principles that made the telephone
capable of receiving speech from
distant points also made it capable of
detecting other small fluctuations in
electric currents. Hughes expected
that the telephone receiver would
easily detect any fluctuations in the
current produced by sound waves.
Luckily, a wire broke one day while
Hughes was carrying out an experi-
ment to investigate the effects of
sound waves on conductors being
stretched. At the very instant the wire
broke, an unusual “rushing” sound was
momentarily produced by the tele-
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phone receiver. The phenomenon
occurred every time Hughes repeat-
ed the experiment causing the wire to
break.

Hughes tried to recreate the condi-
fions at the instant of breakage by
pressing together the ends of the wire
with varying degrees of force. In the
course of these attempts, he found
that conductors touching each other
under light but constant pressure re-
sponded well to sound waves.

Further experimentation led Hughes
to arrange two clean, bright iron nails
parallel to each other, but separated
by a space of approximately one-half
inch. A circuit was formed by con-
necting a battery and a telephone
receiver in series between the two
nails. The circuit was completed by
laying a third nail across the other two
sothat an "H” shaped arrangement of
nails resulted.

The resistance of the “imperfect
contacts” that existed between the
nails varied with the pressure fluctua-
fions produced by the sound waves
incident on those contacts. These
changes in resistance caused corre-
sponding variations in the current
flowing through the circuit.

The telephone receiver in the cir-
cuit responded to the current fluctua-
tions and reproduced the sound. This
simple “microphone” Hughes had
produced was reasonably sensitive,
but the reproduced sound lacked
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Hughes' first transmining and receiving

circuits were connected together by a
wire.

some of the finer inflections of the
original speech.

The term “microphone” had been
used by Sir Charles Wheatstone in
1827 when he discovered that musi-
cal sounds could be transmitted
through both metallic and glass rods.
Hughes found the term aptly descrip-
tive and adopted it for the various
forms of sound transducers he de-
veloped.

Almost immediately, Hughes said of
the microphone that “we may fairly
look for it to do for us, with regard to
faint sounds, what the microscope
does with matter too small for human
vision.” To demonstrate this, he placed
both a housefly and a three-nail mi-
crophone mounted on an empty
matchbox under an inverted drinking
glass. The experiment was successful
with Hughes reporting that he “could
hear the fly walking with a particular
tramp of its own.”

David Hughes continued to con-
duct experiments designed to im-
prove his microphone. Arranging
from ten to twenty nails in a square

TELEPHONE RECEIVER

SECONDARY
WINDING

PRIMARY
WINDING

BATTERY

SECONDARY
WINDING

PRIMARY
WINDING

—

The rheotome (R) used in Hughes’ induction balance to produce current pulses in the
circuit’s primary windings initially consisted of a mechanical interrupter, but later
was changed to a ticking clock and microphone.
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configuration that he referred fo as a
“log hut” resulted in both better sen-
sitivity and somewhat improved
fidelity. Still, Hughes knew. the quality
of the reproduced sound needed to
be improved even more.

A Much Improved Microphone.
Something inspired David Hughes to
return to his original three-nail *H” mi
crophone design. This time, however
he placed a small amount of a fine
zinc and tin powder mixture between
the nails at the two points where th
nails were in"contact. The result was
that speech was reproduced clearly
in the telephone receiver,

This Iatest discovery Hughes had
made came to be known as the “mul-
tiple-contact” microphone. Clearly,
however, nails and metal powder re
sulted in a microphone that was nei-
ther rugged nor convenient to use
Hughes now set outto find not only the
best materials, but also the most prac-
tical arrangement of those materials
for his microphone.

The improvement provided by the
metal powder intrigued Hughes. He
found that practicaily any metal
powder would work reasonably well
provided it did not become oxidized
Platinum powder did not oxidize, but
was very expensive. Carbon proved
1o be both free from oxidation effects
and inexpensive.

Hughes conducted many interest
ing experiments in which he fried a
number of configurations and variou
combinations of materials. Very inter-
esting and what initially seemed like
extremely promising results were ob-
tained when Hughes heated three
small sticks of willow charcoal to white
heat and plunged them into mercury.
The mercury filled every pore of the
carbon and remained imbedded as
tiny droplets after the charcoadl
cooled.

The mercury-treated charcoal
sticks then were arranged in the famil-
iar “H” configuration. A more sturdy
arrangement had a small lozenge
shaped element of the mercury-
treated charcoal loosely supporfecfl
vertically between two blocks of car
bon.

The microphones constructed from
mercury-freated carbon had greater
sensitivity and better fidelity than
those of any other combination cf
materials Hughes had previously tried.
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Unfortunately, the sound transmitting
ability of these arrangements was not
long lasting. Within a period of only
several hours after their manufacture,
the performance of the mercury-
freated carbon microphones deterio-
rated to the point where they were no
longer capable of transmitting any
sound. Similar microphones con-
structed of untreated carbon experi-
enced no deterioration of perfor-
mance.

(Those interested in constructing
working models of Hughes' micro-
phones are referred to the article
“Build an ‘Antique’ Microphone” by
Stanley A. Czarnik that appeared in
the January 1991 issue of Popular
Electronics)

Being already quite financially se-
cure, Hughes sought only new scien-
fific knowledge, not monetary gain,
from his development of the micro-
phone. In 1878, he concluded the re-
port of his microphone research to
the Royal Society by saying "I do not
intend to take out a patent, as the
facts | have mentioned belong more
to the domain of discovery than in-
vention.” Hughes felt that his reward
came from being able to share his
findings with the scientific community.

Edison Did Similar Work. During
the early part of 1877, Thomas A. Edi-
son developed the first of several
“speaking telegraph transmitter” de-
signs for which he would be credited.
These devices actually were tele-
phone transmitters, or microphones,
and were similar in some respects fo
the microphones developed by
Hughes.

Edison’s initial design consisted of a
diaphragm connected by means of
a spring to three platinum points im-
mersed in a dish of carbon granules.
Sound waves acting on the di-
aphragm caused fluctuations in an
electrical current flowing through the
carbon granules and platinum points.
These current fluctuations could be
converted back into clearly under-
standable speech by Bell’s teiephone
receiver.

Edison then designed a more prac-
tical “speaking telegraph transmitter”
by using a metallic diaphragm in di-
rect contact with a carbon disc. A pat-
ent application was filed by Edison on
this telephone transmitter on April 27,
1877. Unfortunately for Edison, legal
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actions by the Bell Telephone Com-
pany held up the granting of the pat-
ent for fifteen years.

Continuing his experimentation, Ed-
ison soon found that a small button of
lamp-black carbon placed between
two thin metal plates in series with a
battery was a more efficient device
for converting speech into electrical-
current fluctuations. Edison applied
for a patent on this telephone trans-
mitter in 1878. The patent was
awarded to him without any delays
due tfo legal challenges.

Edison apparently had discussed
his telephone transmitter designs with
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WH. Preece, chief electrical engineer
for the British Post Office and a re-
nowned electrical authority. Preece is
also known to have had technical
conversations with David Hughes con-
cerning the latter’s microphone ex-
periments.

Certain similarities clearly existed
between Hughes microphones and
Edison’s telephone transmitters. Edi-
son charged that Preece had com-
mitted a breech of confidence by
telling Hughes of his (Edison’) inven-
tion. A “straight steal” was the phrase
used by Edison to describe how he
believed Hughes had gotten the idea
for the microphone.

Edison found, however, that very
few other persons supported him in
his slanderous .accusations. The per-
sonal integrities of both Hughes and
Preece were highly regarded. Edison
was ill-advised to have conducted
these personal attacks.

The differences between Hughes'
microphones and the teiephone
fransmitters designed by Edison far
outnumber the similarities. Coinci-
dence, rather than treachery, cer-
tainly seems to be the likely cause of
the similarities that do exist.

Hughes’ Induction Balance. The
microphone was also to play an im-
portant part in the normal operation
of an T“induction balance” Hughes
would soon develop. More impor-
tantly from a scientific standpoint,
however, the microphone would also
produce some unexpected results of
great scientific significance when
used with that balance.

The induction balance developed
by Hughes in 1879 consisted of two
separate induction coils, each with a
primary and a secondary winding.
The secondary windings of the coils
were connected together so that, at
“balance,” the currentinduced in one
secondary winding cancelled the
current induced in the other.

The primary windings of the induc-
tion coils were connected in series
with each other as well as in series with
a microphone and a battery. The mi-
crophone together with a nearby tick-
ing clock formed a “rheotome”
(literally a “current cutter”) that cre-
ated periodic pulses in the battery
current flowing through the primary
windings of the induction coils.

The current induced in the second-
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ary windings exhibited the pulsating
characteristic of the primary current.
A telephone receiver connected in
series with the secondary windings
converted the current pulses into an
audible signal and served as an ex-
tremely sensitive balance indicator.

The induction balance conceptdid
not originate with Hughes. Several re-
searchers had developed a similar
circuit some twenty-five years earlier,
Hughes' contribution was the use of
the microphone and the telephone
receiver to substantially increase the
sensitivity of the circuit.

Piacing a piece of metal near one
of the coils caused the circuit to be-
come unbalanced. The degree of un-
balance was a function of the mass of
the metal or, for pieces of metals of
like weight, the type of metal used.

The sensitivity of the induction bal-
ance was sufficient o detect mass dif-
ferences of less than one milligram in
two samples of a pure metal. Similarly,
the induction bridge could detect dif-
ferences in purity as small as one part
in ten-thousand in samples of equal
mass.

Hughes' plan was to use the induc-
tion balance to gain information con-
cerning the molecular structure of
metals and alloys. He achieved only
very limited success in this effort.

Of interest is the fact that Alexander
Graham Bell used an induction
bridge based on Hughes design to
locate the assassin’s bullet in President
Garfield. Despite success claimed in
locating the bullet, physicians were
unable to save the Presidents life.

Sparks Lead to a Discovery.
Hughes' first series of induction-bridge
experiments were conducted in the
fall of 1879. In those early investiga-
tions, switch contacts operated by a
clockwork mechanism served as the
rheotome used to produce periodic
current pulses in the bridge’s primary
coil.

With this arrangement, Hughes ex-
perienced trouble due to a clicking
noise heard in the telephone receiver
when he tried to balance the bridge.
The clicking noise coincided with the
sparks occurring across the contacts
of the current interrupter mechanism.
A spark, or “extra current” as Hughes
called it, was produced at the con-
tacts by the inductive voltage gener-
ated each tfime the current in the

TELEPHONE
RECE{VER

CARBON
MICROPHONE.
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Hughes improved his receiving circuit by
grounding one side of boil the carbon
lozenge microphone and the telephone
receiver.

primary coil was interrupted.

Hughes conducted numerous ex-
periments before he convinced him-
self that the effects he was observing
were not due to ordinary induction
effects. He had studied extensively the
induction effects that exist between
telegraph wires and was considered
an expert on the topic. Hughes knew
that he was producing some new kind
of “electric waves.”

The sparking at the interrupter con-
tacts actually was producing the
electromagnetic waves James Clerk
Maxwell had predicted mathemati-
cally some fifteen years earlier. To
date, however, no one had suc-
ceeded in experimentally proving
that these waves actually exist. Now, in
1879, Hughes apparently was both
generating and detecting Maxwell’s
electromagnetic waves although he
seemingly did not completely realize
the true nature of the waves.

The audible response or “clicking”
heard in the telephone receiver was
due to the effects produced by a
loose connection in the secondary
circuit of the induction balance
where that receiver was located. Sus-
pecting that the loose connection
was acting as what he called a "mi-
crophonic” contact, Hughes re-
placed it with one of his microphones,
which consisted of a steel needle in
light contact with a piece of carbon.
The clicking in the telephone receiver
persisted.

The First Coherers. Both the loose
connection in the induction balance
circuit and the steel-on-carbon con-
tact of the microphone exhibited the
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same behavior that would be re-dis-
covered in 1890 by the French scien-
tist Eduard Branly and again, inde-
pendently, in 1892 by the English
physicist Oliver Lodge. As Hughes had
not published his findings, neither
Branly nor Lodge were aware of his
earlier work.

The name given the phenomenon
by Lodge was the “coherer” effect.
The coherer would become the most
widely used and dependable detec-
tor of electromagnetic waves avail-
able until the advent of the vacuum
tube.

The coherer effect is both remark-
able and simple. The contact be-
tween two conductors, barely touch-
ing each other, ordinarily is nof
sufficient to permit an electric current
1o flow. However, when a nearby spark
discharge occurs producing elec-
fromagnetic waves, the conductors
become fused together. When that
occurs, current easily flows through
the junction.

Branly found that fine, unoxidized
metal particles packed between
metal electrodes in a glass tube nor-
mally conduct electricity very poorly
The tube of particles becomes a very
good conductor, however, when a
spark discharge occurs nearby.
Lodge observed the same phet
nomenon with two small polished
metal spheres barely touching each
other. In both cases, tapping is re-
quired after each spark discharge to
return the devices to their non-con-
ducting state.

Following the occurrence of a
spark discharge. unoxidized metdl
conductors ordinarily remain joined
together until lightly tapped. Co-
herers utilizing contacts comprised of
certain other materials, however, are
“self-restoring” in that they return to
their non-conducting state without
being tapped.

The foose contact in Hughes' origi-
nal circuit together with the steel-on-
carbon and carbon-on-carbon con-
tacts in Hughes' later detector circuits
formed “self-restoring” coherers. The
momentary high conductivity of
these contacts produced by the arriv-
al of electromagnetic waves allowed
a pulse of current to flow. That pro-
duced the clicking Hughes heard n
the telephone receiver that was in se-

ries with the coherer contact,

{Continued on page 90)
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By Marc Ellis

Tips and
Tidbits

ANTIQUE RADIO

ell, gentle readers, |

have to start off this
month’s column with a con-
fession. Most of you will be
picking up this issue of Pop-
ular Electronics on the
verge of the winter season.
But the publishing timetable
is such that I'm writing these
words back near the begin-
ning of summer. It's a
summer that has been very
reluctant to arrive at the

A heavy chassis sits atop the lazy susan installed on Hipolit

Ceckowski’s well-organized service bench (see text).

midwestern location where
I'live, but the past few
weeks have finally brought
some fine weather.

The weather was fine
enough to make me play
hooky from the Hallicrafters
Sky Buddy restoration proj-
ect I've been chronicling
on these pages. So as a
result (blush), | have no pro-
gress to report. However, it's
an ill wind that blows no
good, and | have an excel-
lent use for the space
allotted to me in this issue.

I've recently received a
few letters that tell stories or
share information requiring
a bit more space than |

could allow in the typical
crowded "Mailbag” col-
umn. And I've been saving
a few others—some for
qQuite a while. I've also been
waiting for a chance to
present more of the infer-
esting photographs that
were submitted with entries
o the recent "With the Col-
lectors” contest. It looks like
my opportunity 1o run those
letters and photos has fi-
nally arrived, so let’s sit
back, relax, and take an
unhurried look at them.

DXING ON A
RADIOLA (11

Dr. Dan Fielder (Professor
Emeritus, School of Elec-
frical Engineering, Georgia
Institute of Technology, At-
lanta, GA 30332) has
owned several radio mod-
els, now considered
antiques, since the days
when they were new. But his
fondest memories are asso-
ciated with the little Radiola
Il that he had as a child.
For those not familiar with
that diminutive yet sensitive
set, the Radiola Il is housed
in a box that measures ap-
proximately 8 X 6 x 5-inches
and contains just two tubes.

Both of the tubes are
type WD-115. One serves as
a regenerative detector
and the other as an audio
amplifier. The set provided
only earphone volume,
though an accessory “bal-
anced amplifier” (using
another pair of WD-11%)
could be added to drive a
speaker. The set used no
variable capacitors; in-
stead, adjustable coils
("variometers”) were used to
control tuning and re-
generation.

A friend of Dan’s older

brother, Walter Pierce by
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name, owned an identical
Radiola lll. Using this simple
receiver, the young high-
school student had set
long-wave DX receiving
records that attracted na-
tional attention back in the
1920's. For example, when
Radio Index magazine ran
a DX'ing contest, Walter
won it with 656 verified for-
eign stations. Eventually, he
accumulated verifications
from more than 2600 sta-
fions in every country in the
world.

At one point, Hugo
Gernsback, founder of our
publishing company and-—
at that time—editor of
Radio News magazine, ac-
tually sent a writer to visit
the Pierce home and docu-
ment these feats. Recently,
Dr. Fielder wrote to Wallter
and asked him to share his
memories of this event and
some of his DX'ing secrefs,
with the idea that the re-
collections might be
printed in this column.

As evidenced by his de-
tailed response, Mr. Pierce’s
memories of those eventful
times are still quite sharp.
When Armstrong Perry (Mr.
Gernsbackss representative)
arrived, Walt tells us, ! was
listening to LR in Buenos
Aires, 1190 or 1200 KC, and
he was amazed at the
quality of the reception.
Perry stayed overnight and
next morning we tuned in
JOAK, Tokyo; 1YA, Aukland,
N.Z; 2BL, Sydney, Australiq,
and many others. He was
able to dispel all doubts
that a farm boy in Saun-
derstown, Rhode Island
could receive stations from
all over the world.”

Walt reports that the se-
cret of his success was an

unorthodox, and highly effi-
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;-I'ipo[ir Ceckowski’s beautifully restored Grebe. He built the

cabinet himself, copving it from a period photo.

cient grounding system. The
ground wire was con-
nected to a leaky old Ford
radiator buried up to its filler
cap in the ground. The radi-
ator was kept full of water
so that the soil around it
was constantly being moist-
ened.

Additional grounding
pipes were driven all
around the radiator and
connected to the main
ground lead with heavy
copper wire. The more
ground pipes he con-
nected, the better was the
reception of weak stations.
There were suggestions that
reception might be further
improved if he would sub-
| stitute some of his dad’s
hard cider for the water in
the radiator, but that par-
ticular experiment was
never tried!

Walt usually began his lis-
tening sessions by checking
for station KOA in Denver. if
it was coming in well, he
knew conditions were favor-
able and settled in for
some serious DX'ing. Some-
times the session lasted all
night. By 2 AM, most Ameri-
can, Canadian, and
Mexican stations were shut-
fing down, leaving the
airwaves clear for the Euro-
pean stations—which were
just beginning their broad-

Dan for sharing these vivid
memories of DX'ing in ear-
lier times. And if anyone
knows where a Radiola il
can be obtained, or has
one for sale, please con-
tact Dan at the address
given above. He'd love to
get his hands on one again!

THE KAISER’S
CLANDESTINE STATION
About a year ago, Ron

Obernholfzer (North Cape
May, NJ) sent me some
mini-articles on subjects
that he felt had been ne-
glected by the antique-
radio press. And since his
experience with radio goes

Here’s Dave Booth’s (Westminster, MD) workbench and listening
post. Dave was one of the winners in our *‘With The Collectors”

contest (see July, 1992 column).

cast days. Then, by 4 or 5
AM, the Japanese, Aus-
tralian, and New Zealand
stations would begin to
come through.

Mr. Pierce’s DX'ing ac-
fivities ended in the late
19305, when the American
stations had become much
more numerous and
powerful, and had begun
o stay on all night. That
made it much more difficutt
to hear the foreign stations
but, because of the dif-
ference in channel spacing
(10 kHz for America, 9 kHz
for Europe), it was still possi-
ble to hear DX between the
stateside signals.

Many thanks to Walt and

back some 70 years, he's
speaking with some au-
thority! I've been holding
Bob's letter in my "use when
| have space” file and here,
at last, is an opportunity to
discuss one of the items.

Bob writes that back in
about 1915, before the US.
entered World War |, the
German high command
decided that a radio sta-
tion was needed on our
shores to direct U-boat ac-
fivity. Without notifying our
government of their infen-
tions, they selected a
sparsely-populated marshy
site near Tuckerton, NJ and
began building. Though lo-
cal help was used for
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construction, all materials
were brought in by ship
from Germany, helping to
give the project a lower
profile.

The high-powered in-
stallation wasn't exactly a
secret, because it boasted
a 300-foot high transmitting
antenna (resting. Bob tells
us, on a giant insulator) and
several smaller receiving
ones. But the isolated, inac-
cessible location, and the
looser security of those
times, allowed the station to
operate for quite a while
without attracting a lot of
attention. It is thought that

‘the order for the fateful

sinking of the Lusifania was
sent through Tuckerton.

Of course, our govern-
ment eventually got wind of
this operation, and the fa-
cility was confiscated after
our entry into the war. At
war’s end, RCA acquired
the property and used it as
the site for a multiple-fre-
quency shortwave frans-
mitting station. In the late
1960, RCA built a replace-
ment station and sold the
property to a developer.

The old tower was dyna-
mited with much public
fanfare, ending decades of
radio operation on the site
But the street giving access
to the area is still known as
“Radio Road.”

Thanks to Ron for sending
in this information, and I'd
be glad to hear from any-
one who can supply more
details. For instance, | re-
member once reading
about a ham radio oper-
ator who exposed a secref
German station during the
same era. The Morse trans-
missions were encoded b
mechanically speeding
them up. But the resourceful
ham recorded the bursts on
an Edison cylinder and was

- able to play them back at

a slower speed. Was the
Tuckerton station the one
involved? It would be inter
esting to know.
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SOME HELPFUL TIPS
Interested in replicating
shortwave sets of the 1930’

and 40’ using coil data
from vintage construction
articles? Billy Pogue (Lake
Havasu City, AZ) recom-
mends that you purchase
the case of 72 pharmacist's
bottles offered at $6.00 by
American Science and Sur-
plus, 601 Linden Place,
Evanston, IL 60202-2610.
Their dimensions and elec-
frical characteristics are
excellent for service as coil
forms. If you need a plug-in
unit, cement your “form”
intfo a base taken from a
broken tube.

Think the above is a
good idea but don't know
where to get your hands on
a construction article? Billy
suggests that you send for a
catalogue from Lindsay
Publications, Inc., P.O. Box
538, Bradley, IL 60915 (en-
close a dollar with your
request). Lindsay offers a
rich variety of high-quality
reprints, including many
collections containing
period shortwave hobby ar-
ficles—some taken from our
predecessor magazine
Short Wave Craft.

Recently D. Derek Verner
(Tuckahoe, NY) needed a
67%2- volt “B” battery (Ever-
eady 467) to power a
piece of World War Il sur-
plus test equipment. Once
available at a nominal cost
from almost any drugstore,
this battery is now available
on special order for a price
of about $30.00.

Not to be daunted, Derek
fried another, more inven-
tive approach. He
purchased a number of 9-
volt batteries on sale from
Radio Shack. He soldered
seven of them together to
make a 63-volt unit. Then
he added a 4%-volt bat-
tery obtained by slicing
open another 9-volt job
and separating out 3 cells.

Though Derek wasn't
really going for an authen-

tic ook, he couldn’t resist
installing his creation in the
old battery’s carefully re-
moved outer shell. It fit just
fine. As a finishing touch, he
filled the voids between the
new battery and the old
shell with some silicone
caulk. Total cost: less than
five dollars.

Hipolit J. Ceckowski (Ver-
non Hills, IL) sent me a shot
of a lazy susan he made by
pinning fogether two
boards (their dimensions
look like they might be ap-
proximately 10 inches by
2, feet each) with a
dowel. Even a large chassis
becomes easy to work on
when placed on the lazy
susan, because it can be
easily rotated, giving ac-
cess to all sides.

In addition to that picture,
I'm running another of 80-
year-old Hipolit's shots show-
ing his meticulously-restored
Grebe. Ifs installed in a .
home-crafted cabinet cop-
ied from a photograph,
and Hipolit also did exten-
sive restoration work on the
accompanying horn speak-
er. As you can see from the
photograph, it was wonder-
ful work

WANTED: VINTAGE
THEREMIN

Do you have a vintage
theremin you'd be willing to
donate to a good cause?
Contact Joseph O’Connell,
Exhibit Planner, Liberty Sci-
ence Center, Liberty State
Park, 251 Phillip St., Jersey
City, NJ 07304-4629 (phone
201-451-0006). The Center is
a newly-opening, non-profit
educational institution lo-
cated on the New Jersey
mainiand at a point very
close to Liberty Island and
the Statue of Liberty. They'd
love to acquire an original
instrument. They have the
know-how to restore a de-
fective one, and they
promise to display it promi-
nently and with the proper
recognition., L3

COMPONENTS

Whether you order 1 part or
all 40,083...MOUSER stocks
and...can ship today!!

CALL...
(800) 992-9943
for your

FREE
CATALOG

=) 2401 Hwy 287 N. |
Mansfield, TX 76063

MOUSER

ELECTRONICS

Sales & Stocking Locatlons Nationwide
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I Learn VCR
| repair at home!

] MAKE GOOD MONEY IN YOUR
OWN FULL- OR PART-TIME JOB

Professional-
level home study
course. You will
master easy-to-
learn, high-profit
repairs with-

out investing
in high-tech
instruments
or a costly
workshop.
Want more
' independence
and higher
' income? Send
.+ or call today!

800-223-4542

e —

Name
g Address___ = ===
City. _ State_ __Zip

| The School of VCR Repair

2245 Perimeter Park Drive
* Dept.VM341Atlanta, Georgia 30341

WWWWLaknericantadiahisten.com CIRCLE 13 ON FREE INFORMATION CARD

ﬁ
i

SOIU01083 Jeindod ‘Z661 18qLUISAON

=]
~


www.americanradiohistory.com

Popular Electronics, November 1992

N
-]

Word BASIC
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By Jeff Holtzman

|

ast month, we discussed

the emerging third
wave in software evolution:
intfegrated tool sets. As an
| example, we discussed the
major features of Microsoft’s
Word for Windows 2.0
(WW?2), which | consider to
be the premier word pro-
cessor for PCs. WW2 has
four groups of features that
make it the Mt. Everest of
PC word processors: outlin-
ing. styles, templates, and
the Word BASIC macro fan-
guage. Last time, we talked

10 T 3K e ) F =
> NN
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The major features of Microsoft’s Word for Windows 2.0
outlining, styles, templates, and the Word BASIC macro
language—make it the M1. Everest of PC word processors.

about the first three; this
time, we'll take a look at
Word BASIC (WB).

WORD BASIC

You can view WB as a
version of BASIC that also
happens to include exten-
sive built-in support for text-
processing operations
(searching, replacing, for-
matting, etc), as well as
support for aitering the en-
vironment itself.
Conceivably, you could
completely redefine menus,

keystrokes, and toolbar
functions to give WW2 a
whole new look,

Table 1 summarizes the
types of statements (that
perform some task) and
functions (that return infor-
mation to a calling routine)
available in WB. What can
you do with WB that you
can't do either in a word
processor by itself, or in
some programming lan-
guage by itself?

You can use WB macros
1o insert arbitrary text strings
{e.g. time, date, author)
into a document; count
and display the number of
words in a document; auto-
matically format text in
specified ways; cause par-
ticular actions to occur
whenever you create a
new document, open a
pre-existing document, or
close a document; move
the insertion point to vari-
ous places in the document
and perform an arbitrary
sequence of commands
when you get there; display
information on the screen;
create (by visually drawing)
dialog boxes that look and
feel more or less like “real”
Windows dialogs; set up
“conversations” with other
Windows applications;
create libraries of WB rou-
tines to share or sell; clean
up ASCIl text files; replace
formatting with ASCIl codes
for typesetting; and lots
more.

The nice thing is that if
you have learned BASIC—
any dialect on any ma-
chine—it's easy to get up to
speed with WB quickly.

EXAMPLE MACROS
The following are a cou-

ple of simple macros

intended to give you a

WWIW.adhefieaiaiadiahistarv.com

COMPUTER BITS

taste for what WB macros
are like. The first (See Listing
1) is @ macro that counts
the number of words in a
document and displays the
value in a message box.
Note the “Sub MAIN“ and
“End Sub” surrounding the
main body of the code.
Every WB macro has a rou-
fine labeled "MAIN,” and
may optionally have other
subroutines and functions
as well. The routine works
first by creating a data
structure in memory corre-

| sponding to the Summary

info item of WB's File menu.
The next line causes WB to
update the values of that
dialog box (i.e., to count the
words in the document).
The next line brings the up-
dated values to accessible
variables. The MsgBox line
then displays a particular
variable, NumWords, in a
simple message box with
an OK button, which the
user must click before other
operations can continue.

You could change that
line to read:

Print *“Number of words: *
+ dig.NumWords

in which case the value
would display in the status

| line until the user pressed a

key or performed some ac-
tion with the mouse.

The next example (See
Listing 2) shows a little rou-
tine that displays the ASCII/
ANSI value of a character,
and then offers to delete all
occurrences of it from your
file. It's useful for cleaning
out junk from text files
downloaded by modem or
imported from other word
processors. The macro will
not replace ASCII NUL (0), a
WB limitation.

In the listing, a backslash
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; Give a “Friend

a Year of
‘Electronics

“Fun this Christmas

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

Popular Electronics readers get the know how

they need to build exciting, educational, and
useful projects like these . . .a touch light dim-
mer. . .a traveler’s theft alarm . . .an economy
% W\ NiCd battery charger. . .a voice synthesizer. . .
a portable frequency counter. . .a shortwave
converter. . .a stereo graphic equalizer. . .even
a robot!

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

SAVE MONEY. . A great gift to receive, Popular
Electronics is also a great gift for you to give!
The Special Holiday Rate saves you $23.05* off
the newsstand price on each gift. You can save
another $23.05* when you start or extend your
own subscription at the same time. It’s our =
“thank-you” for sharing Popular Electronics
with a friend this Christmas.

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

Your friends will receive a handsome gift an-
nouncement card signed with your name just
before Christmas. And all through the new year

they’ll remember and appreciate your thought- 473
ful gift! So don’t blow a fuse. . .take it easy and //
enjoy the holidays. Give Christmas gifts of Pop-

ular Electronics!

¥ ~~ing every aspect of the electronics hobby —
= including antique radio, shortwave listening,

N N ham radio, computers, scanners, circuit de-
, 'sign, and more!

y Popular Electronics
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get a ham license
without a Morse
code test!

All About Ham
Radio by Harry
Helms tells you how. It covers what
hams do. .. how to select equip-
ment and antennas. . . using packet
radio and ham satellites. . . operat-
ing procedures. . . and contacting
hams in foreign countries! Also
includes an introduction to radio
theory and electronics. Start talking
to the world today! Only $19.95.

LISTEN!

Listen to history as
it happens via
shortwave radloI

- * Harry Helms tells
you all about the shortwave bands,
when and where to listen, reception
patterns, and how to select the
shortwave radio that's right for you.
It also profiles major world broad-
casters. Includes hundreds of
frequencies for stations worldwide

and times to hear them. Just $16.95.

Engineer’s Notebook
by Forrest Mims
™ (who else?) includes
B hundreds of
applucatlons curcunts using today’s
most popular linear and digital ICs!
Forrest includes complete data for
each IC, such as pin connections,
logic tables, waveforms, & more!
If you experiment with ICs,
you gotta get this book!
A steal at $14.95.

You can get HighText books at
your favorite technical bookstore,
electronics parts dealer, or radio
equipment dealer. Or order direct
from HighText! Include $3 per
book for shipping {($4 Canada,
$5 elsewhere). CA please add sales
tax. U.S. funds only please.

HighTeaxt

publications inc.

7128 Miramar Road, Suite 15L
San Diego, CA 92121

L

Category

Movement and
selection

Formatting

Editing

Control

Views and windows

Tools

Dialog box

File

DDE (dynamic data
exchange)

Sub MAIN

TABLE 1
Statements
Move and select text

Format the selected
text

Insert and delete text,
insert glossary items,
add and delete rows

and columns in tables

Establish structures
for repeating tasks,
testing results, and
defining routines

Change views in a
document, move
windows

Correspond to
commands on the
Tools menu for
checking spelling,
hyphenating, checking
grammar, managing
the macro-editing
environment, and
soon

Create custom dialog
boxes

Open, save, close,
and delete files

Establish links to
other applications
running in Windows

LISTING 1

Dim dlg As FileSummarylnfo
FileSummaryinfo .Update
GetCurvalues dlg

MsgBox “Number of words:
End Sub

Functions

Return information
about the position of
the insertion point and
about the text
currently selected

Return information
about the formatting
of the selected text

Return information
about the result of
editing operations

Return information
about the Word
environment, such as
the current time or
date, and converting
data from one type to
another

Return information
about the size and
placement of
document windows

Return information
about the operation of
the Tools commands
being used

Return information
from built-in or
custom dialog boxes

Return information
about files

Return information to
a macro from another -
application

" + dlg.NumWords

-

(\) at the end of a line
indicates that the next line
is really a continuation of
the current line. The routine
uses a built-in WB variable
called Selection$( ). which
contains the text high-
lighted in the document at
the time the macro runs, or
only the character directly
to the right of the insertion
point if no text is high-

WW\W. akreficantadiahistory.com

lighted. The macro first
assigns to AS the first (and
possibly only) character in
Selection$( ). Then the rou-
tine puts up a message box
that displays the ASCII value
of the character in AS, and
asks whether the user wants
to delete all occurrences of
it. If so, the routine then
invokes the built-in replace
routine, telling it fo replace
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LISTING 2

Subr MAIN
A3 = Left3Selection®i), 1)
A = MsgBox("Value of this character =" +
Str&(AsciAS)) = " Delete all ocourences?”
"Jetfs Handy Dandy Cleaner Upper”, 4)
& = —1 Then EditReplace Find - A%,

PCB and SCHEMATIC C.A.D.

EASY-PC @1 95

.Replace = ", WholeWard = 0.\
MatchCase = 0. Format = 0, Replacedll = 1
End Sub

all occurrences of AS with a
null (empty) string.
Those two examples

' barely scratch the surface

of what WB can do. How-
ever, | hope they will inspire
you to do some more re-
search on your own. Next
time, we'll discuss linking
WinWord documents with
files from other packages.

FOR MORE
INFORMATION

The printed documenta-
tion that comes with WW2
provides almost nothing on
WB. However, WW2 contains
a fairly complete built-in
on-line reference for all WB
statements and functions;
just highlight a keyword and
press F1. For more in-depth
coverage, you may want to
refer to the following books
on Word BASIC, all pub-
lished by Microsoft (One
Microsoft Way, Redmond,
WA 98052: Tel.
206-882-8080; FAX
206-93MSFAX): Using Word-
Basic, WordBasic Primer,
and Microsoft Word Tech-
nical Reference. The latter
two were originally released
for version 1.x of WinWord,
but still have useful informa-
tion and examples. Using
WordBasic documents ver-
sion 2x, and has a
thorough reference section,
but fewer examples than
the others.

The MSAPPS section of
CompuServe has a forum
dedicated to WinWord; lots
of good hints and samples
are available there. In par-
ticular, you'll want to check

out several shareware
packages of WB macros.
Probably the best is the
Gadfly Toolbox, which pro-
vides a useful set of macros
including a version of File
Open that allows you to
select from a prepared list
of your most-used subdirec-
tories, as well as several
macros for managing the
toolbar, macro-keystroke
assignments, and more.
Also of interest is the Win-
dows Office Power Pack
(WOPR), which contains an
editor for toolbar icons, and
several ambitious, albeit
buggy, fancy-print macros.
By studying the macros
contained in those pack-
ages, you can quickly
become a WB guru, ]

+Runs on
PC/XT/AT/386/486
with Hercules,
CGA, EGA or VGA
display and many
DOS emulations.

e Design Single
sided, Double
sided and
Multitayer boards.

- | e Provides Surface
Mount support.

o Exceptionaily fast
operation.

* Standard output
includes Dot
Matrix / Laser /
Inkjet Printers,
Pen Piotters,
Photo-plotter and
N.C. Driil.

¢ Award winning
EASY-PC is in use
in over 13000
Installations in 70
Countries
Worid-wide.

eVery easy to learn
and use.

eNot Copy
- Protected.

Options - 500 Piece Surface Mount Library $112
1000 Piece library $75.00 Gerber import facility $195.00

For full details write, call, fax or use Inquiry #

Number One Systems Ltd. 1

REF:- PEUSA, HARDING WAY, SOMERSHAM ROAD, ST. IVES,
HUNTINGDON, CAMBS, ENGLAND, PE17 4WR

Telephone BRITISH
USA: 011 44 480 81778 (7 lines) AMERICAN EXPRESS,
Intnl:  +44 480 61778 AWARD MASTERCARD and VISA

FAX: 01144 480 494042 1989 WELCOME.
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Let’s close the book

on forest fires.

o 37,
M EhY
A@Y A Public Service of This Magazim'"ﬁg
& The Advertising Council %r,, A
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COMPUTERS! |

Home study. Become an expert with I
personal computers for home or business
use. Step-by-step instruction is easy to un- I
derstand, even if you have little or no com-
puter experience. Learn in your spare time,
at your own pace. Send or call today for
your free career literature.

|
|
CALL800-223-4542 :
Name . I
|

|

Address
City State. Zip
ScHoOL OF COMPUTER TRAINING
2245 Perimeter Park
L Dept. km341Atlanta, Georgia 30341 J
L 5 5 B B B B N BN _§B |}
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By Charles D. Rakes

More High-
Voltage
Circuits

CIRCUIT CIRCUS

ast month, we took a

look at a simple Tesla
coil. This time around, we're
going to explore a few
more high-voltage circuits,
the first of which is @ more
powerful Tesla-coil driver
circuit that, when adjusted
properly, can produce a
small corona discharge at
the top of the coil. The
circuit will also produce a
greater output in the ener-
gy-tfransmission mode of
operation.

Transformer T1 (a 24-volt,
2-amp, center-tapped unit)
and diodes D1-D4 (config-
ured as a fullwave bridge
rectifier) supplies about 35-
volts DC 1o the drain of @1
through the primary wind-
ing of T2.

A voltage plucked from
the center tap of T is fed to
a 7808 8-volt regulator (U1)
and its output is used to
power U2, which is config-
ured as a tunable
squarewave oscillator. With

Popular Electronics, November 1992
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Fig. 1. The operation of this driver circuit—centered around a 567 tone decoder (U2), an
IRF641-ND N-channel enhancement-mode hexFET (Q1), and a hand-wound step-up

transformer (T2 }—is rather straightforward.

| DRIVER CIRCUIT

Figure 1 shows a sche-
matic diagram of our first
driver circuit. The operation
of that circuit—centered
around a 567 tone de-
coder (U2), an IRF641-ND N-
channel enhancement-
mode hexFET (1), and a
hand-wound step-up trans-
former (T2)—is rather
straightforward.

the component values
shown, the oscillator oper-
ates at somewhere
between 100 and 350 kHz,
depending on the setting
of R3. The output of U2 at
pin § is applied to the gate
of @1, causing it to turn on
and off in sync with the
output of the oscillator. The
on/off cycling of @1 pro-
duces a continually rising

WWW. atneircaatiadioRisterv.com

and collapsing current in
the primary of T2 that in-
duces a current of greater
magnitude in its secondary
winding. The output of T2 is
then applied to the Tesla
coil through LED1 and LED2
(which serve as tuning in-
dicators).

Transformer T2 was made
by first winding between 12
and 20 turns of #26 enam-
el-coated copper wire on
an Amidon Associates (2216
East Gladwick St., Do-
minguez Hills, CA. 90220)
EA-77-250 ferrite “E” coil
core for the primary, and
then winding 150 to 175
turns of the same wire on
top of that for the second-
ary winding.

Although transformer T1 is
specified as a 24-volt unit,
the circuit will work with
units that have a lower volt-
age rating. If a lower
voltage transformer is used
in the circuit’s power supply,
the primary of T2 should
have fewer windings—while
staying within the 12- to 20-
tumns range—and the sec-
ondary should have more

WARNING!!| This article deals
with and involves subject matter
and the use of materials and sub-
slances that may e hazardous to
fiealth and life. Do nol attempt fo
implement or use the information
contained herein, uniess you are:
experienced and skilied with re-
spectfo such subject mattar, mate-
rials, and substances. Meither the
publisher nor the author make any
reprasentations as to tha com-
pretenass or fhe accuracy of the
information contained herein, and
disciaim any liability tor damages
or injuries, whether caused by or
arising from the lack of com-
pleteness, inaccuracies of the in-
farmation, misinterpretations of
the directions, misapplication of
the information or otherwise.
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PARTS LIST FOR THE
DRIVER CIRCUIT

SEMICONDUCTORS

Ul—7808, 8-volt, -amp. voltage-regulator, integrated circuit
i U2—567 tone decoder, integrated circuit
| QI—IRF641-ND or similar hexFET
DI-4—1N4HM 1-amp, 400-P1V, silicon rectifier diode
LEDI, LEDZ—Light-emitting diode

RESISTORS
R1—I00-ohm, 1-watt. 5%
R2 - 1000-ohm. Y-watt, 5%

R3--25 000-uhm polentiometer

Ra4—1-ohm, S-watt, 10%
CAPACITORS

CI=C5—0,1-pk} ceramic-disc

ChH—6nl-pF, ceramic-disc

CT—lik-p B 50-WYDC, electrolytic
C8—10-pF, 50-WVDC, electrolytic

ADDITIONAL PARTS AND MATERIALS

S1—SPST toggle switch
S2—SPDT toggle switch
Fl—1-amp fuse

T1—24-volt, 2-amp, power transformer

T2—See text

Perfboard materials, enclosure, Amidon Associates, Inc.,
#EA-77-250 ferrite-core coil form and bobbin, heat sink, IC
socket, molded AC power plug with line cord, wire, solder,

hardware. etc.

turns. If the transformer has
a higher output voltage rat-
ing (say 28 to 36 volts),
increase the number of
turns in the primary and
decrease the number of
secondary turns.

To obtain the best possi-
ble impedance match
between your driver circuit
and the Tesla coil, fry ex-
perimenting with different
turns ratios on T2. The time
spent tweaking the driver
| circuit pays off in a better
coil output.

To test the circuit in Fig. 1,
connect its output to the
bottom end of your test
Tesla coil, place S2 in the
TUNE position, apply power,
and adjust R3 until LED1
and LED2 “burn” their
brightest. Then flip S2 to op
(operate) and carefully re-
tune the circuit for
maximum output.

SOLID-STATE DRIVER

Our next circuit, see Fig. 2,

takes a slightly different ap-

proach to generating a
high-voltage output. In this
high-voltage circuit, an au-
tomotive ignition coil driven
by a solid-state circuit is
used to generate about 10
to 25 kv

In that circuit, as in the
previous circuit, a 567 tone
decoder (U1) is configured
as a low-frequency, tuna-
ble, squarewave oscillator.
The oscillator's output, at pin
5, is buffered by an emitter-
follower, built around Q1 (a
2N3904 general-purpose
NPN silicon transistor). The
collector of Q1 is tied to the
positive supply rail, so that
when it turns on, a positive
voltage is delivered to the
base of Q2 (an MJE3055
NPN silicon power tran-
sistor). As the output of U1
alternately goes high and
low, Q2 follows, producing a
pulsating DC voltage (12 to
15 volt) in the primary of the
ignition coil (T1). That causes
an even higher voltage (up
to 25 kV) to be induced in

the secondary winding of
fransformer T4,

When assembling the cir-
cuit, the power transistor
(Q2) should be mounted to
at least a 2-inch square,
aluminum heat sink.

Making sparks is easy with
a solid-state driven coil,
Simply position the ignition
coil's output wire about ¥2 to
% inches from circuit
ground (common) and set
R4 for maximum resistance.
Apply power and adjust R4
for the strongest spark. Right
away you should also
notice an unusual smell
coming from the spark dis-
charge. That's the smell of
ozone. If you intend to ex-
periment with the circuit for
long periods of time, its a
goodideatodosoina
well ventilated area.

Be careful when operat-
ing the coil because the

sparks will shock you. With
the Tesla coil operating at a
much higher frequency, the
shock hazard is lessened
somewhat, but not elimi-
nated, and it can still give
you a slow-healing RF burn.
Hands off is the best ad-
vice you can get when
dealing with any high-
voltage circuit.

CAPACITOR-
DISCHARGE DRIVER

Next is a one-shoft, ca-
pacitor-discharge, high-
voltage generator, consist-
ing of two transformers (T1
and T2), a diode (D1), a
fairly large value capacitor
(C1), and a SPDT switch (52),
as shown in Fig. 3.

When power is applied to
the circuit, T1 steps the volt-
age up o about 150 volts.
Diode D1 rectifies the sec-
ondary's AC output,

PARTS LIST FOR THE
SOLID-STATE DRIVER

SEMICONDUCTORS

Ul—567 tone decoder, integrated circuit
Q1-—2N3904 general-purpose NPN silicon transistor
Q2—MIE3055 NPN silicon power transistor

D1—38-volt, Y2-watt Zener diode

RESISTORS

R1, R2—100-ohm, Y-watt, 5%

R3-—10,000-ohm. Va-watt, 5%

R4—50,000-ohm, potentiometer

CAPACITORS
C1-C4—0.1-pF, ceramic-disc

C5—100-pF, 16-WVDC, electrolytic
ADDITIONAL PARTS AND MATERIALS

T1—Auto ignition coil

Perfboard materials, enclosure, heat sink for Q2, IC socket,
12~15-volt DC power source, wire. solder, hardware, etc.

PARTS LIST FOR THE
CAPACITOR-DISCHARGE DRIVER

D1—IN4004, 1-amp, 400-P1V, silicon rectifier diode
Cl—2-10-pF, 250-WVDC, paper

T1—150-volt step-up transformer

T2—Auto ignition coil
S1—SPST switch
S$2—SPDT switch
Fl—1-amp fuse

Perfboard materials, enclosure¢, AC molded power plug with line
cord, wire, solder, hardware, etc.
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117VAC

T2
12v
AUTO
IGNITION
COIL

Fig. 3. The Capacitor-Discharge Driver—which is manually
operated—consists of two transformers (Tl and T2), a diode
(D1), a fairly large value capacitor (Cl), and a SPDT switch

producing a 200-volt peak,
pulsating-DC output. With
S2 in the position shown, C1
charges toward the supply
voltage. Then when S2 is
flipped to the other posi-
tion, the charge on C1is
rapidly dumped to the low-
impedance primary of an
auto ignition coil (T2), result-
ing in a sudden burst of
energy in T2's secondary.
The capacitor discharge
method of generating

A
TIWATT  4o0ply

D2
30V

(S2).
m
F1
1A [ Re
> 20K
‘?31
M7VAC = c2 ]
'T

SCR1

10K

Fig. 4. The Regenerative Capacitor-Discharge Driver expands
the previous circuit into a self-repeating, high-voltage generator.

high-voltage has been in
use for several decades de-
livering fire to spark plugs in
high-performance pas-
senger and race cars.

REGENERATIVE
CAPACITOR-
DISCHARGE DRIVER
Our next circuit, see Fig. 4,
expands the previous circuit
into a self-repeating, high-
voltage generator. In that
circuit, AC line voltage is

AAA o - ~ S 12_ 15V
= i R .
3 s AUTO
1 1
ézszéTﬂT PWATT IGNITION COIL
< R4 (SEE TEXT)
) U AR ST
1 10K o_?l;
3/a—1INCH
! 6 ] a1 Q2 SPARK
U1 2N3904 MJE3055
1 2 3
c1 .
2 2 L 5
T T T 100

Fig. 2. The Solid-State Driver circuit takes a slightly different approach to generating a high-
volrage output. In this circuit, an automotive ignition coil is used to generate from 10 to 25 kV.

SEMICONDUCTORS .

controlled rectifier .

RESISTORS s

R2—26k A} ohm, 1-watt E
R3—~‘5ﬂm ohm, 1-watt, 5% :
R4—]0 0()0 ohm '/4~watt 5%

CAPAC I'HJHE

T2—Auto ignition coil
SI—EPST switch
Fl—I-ainp fuse

5

fed to T (a 150-volt step-up
fransformer). The output of
T1is fed fo D1, which rec-
fifies the AC voltage to
provide a pulsating-DC out-
put (of about 210-volts) that
is fed through R1 1o C1,
causing it to begin charg-
ing toward the supply rail.
At the same time, the volt-
age delivered to C1is also
fed through a voltage divid-
er comprised of R2 and R3,
causing C2 to begin charg-
ing.

When the charge on C2

WAMAL amaricanradiahistarn/ caom

reaches about 30 volts,
diac D2 turns on supplying
gate current to SCR1, caus-
ing it fo fire, discharging C1
through the primary of T2
(the auto ignition coil), in-
ducing a high-voltage
output at the coil’s second-
ary. When the charge on
C1 drops below the SCR’
holding level, the SCR turns
off, C1 again begins to
charge through R1, and the
event is repeated.

The value of R1 deter-
mines the operating
frequency of the circuit. The

D1—IN4004, 1-amp, 400-P1V, silicon rectifier diode CE
SCR-~6-amp, 400-P1V, (10 mA or less gate current) silicon- .,

2—-30-volt diac, (Mouser #519-i~l'1‘~32 or snmllér

R1—2000-ohm, 10-watt (see text) ’

Cl—10- to 25-E, 400-WVDC, e.!r:Llrulytlc '
C2—f-pF 100-WVD, eleclmlytu

ADDITIONAL PARTS AND MATERIALS °
T1—150-volt, step-up transformer . s

Perfboard materials, enclosute, AC malded pﬂwﬁr plug W!ﬁl Ilae
cord heat sink, wire, solder, hardware, etc, 5

larger the resistance of R1,

4

PARTS LIST FOR THE REGENERATIVE
- CAPACITOR-DISCHARGE DRIVER
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the slower the pulse rate.
The smaller the resistance,
the faster the pulse rate.-
The values of R2 and R3
can be varied fo change
C1's maximum charge volt-
age. Lowering the value of
R3 increases the charge on
C1, as well as the magni-
tude of the output voltage
at the secondary of T2; in-
creasing its value has the
opposite affect.

Thats all for now. Enjoy
your experimenting until we
meet here next month. I
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By John J. Yacono

558 Finale

THINK TANK

LosT month, | continued
our discussion on the
558 timer and presented
some of the alarm circuits
that I've received. This
month, I'll continue with
both themes, starting with
some astable applications
for the 558.

ASTABLE
CONNECTIONS

Last month, | intfroduced
the concept of connecting

—a&——0 OUTPUT

Fig. 1. Although it requires a few additional components, this
astable oscillator can be designed to run rings around a 555-

based version.

the sections of a 558 to-
gether to create long time
delays, and to build se-
quential-timing circuits. That
technique can also be
used to design astable os-
cillator circuits.

A prime example of that
is shown in Fig. 1. That circuit
acts as an astable oscillator
since each of its 558 sec-
tions triggers the other
once it times out. Since the
output of U1-b is used as
the output of the circuit, its
high time (set by the prod-
uct of the values of R2 and
C2) determines the high
time of the circuit's output.
After U1-b times out, section
U1-a and its components
(R1 and C1) determine how
long it will be before retrig-
gering U1-a, and thus the

low time of the output. As in
almost all 558 circuits, pull-
up resistors (R3 and R4) are
used to assist the open-
collector outputs to pro-
duce logical highs.

The circuit may seem like
a bit of overkill, especially
since a typical §55 astable
circuit only needs two re-
sistors and one capacitor to
do the same job. However,
this circuit has advantages
over its 555-based com-
petitor. For one thing, since
the low-time and high-time
are pretty much indepen-
dent of one another, the
558 astable oscillator can
produce duty-cycle values
that would require addi-
tional components for the
standard 555 astable cir-
cuit. The 558 circuit as
shown can be designed to
produce duty cycles from
almost zero to 100%.

Furthermore, selecting
parts vaiues is easier. If you
know the low time you
want, divide it by the value
of the capacitor you wish to
use for C1 and the result will
be the value for R1. Perform
that same procedure with
the high time using the val-
ue of C2 to find the value
of R2 and you're done. The
values of the pull-up re-

VCC
)

sistors (R3 and R4) are not
too important since the 558
outputs can handle 100 mA
of current (yes, 100). Just
make sure that they limit
current enough to protect
the load at the circuit’s out-
put.

There is a simple variation
on this circuit that really
blows the doors off the 555,
see Fig. 2. It functions exact-
ly like the circuit in Fig. 1,
however a variable resistor
has been added. It pro-
vides a frequency-control
voltage to the VCO input of
the 558 timer chip. Since
both sections receive the
same control voltage, the
timing of each section is
affected to the same de-
gree. The result is a circuit
that has a duty cycle that is
independent of its variable
frequency (ry that with a
555 or two). That method
allows timing adjustment
over an impressive 50 to 1
range. By the way, that
same trick can be used to
vary the timing of all the
stages in the sequential-
timing circuits presented
last month.

Besides that, there is a
tricky way to get a single
558 to act as an oscillator
(see Fig. 3). In that circuit,

3

*

§R2

12 1

'555; i : :i".l-'F'_'-h
St .’ 4 ] 6 |5 1". ﬁ' : i
Shee TRG  TMG) RS
L af gt
GND [ 'l.'l‘l.;I'tl3 -

Lo OUTPUT

Fig. 2. By adding a potentiometer, the ustable oscillator shown
back in Fig. I can be turned into a constant duty cycle voltage-
controlled oscillator with a 50-to-1 adjustment range.
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,thcz g:m R3Z
‘ 1
5 2 -
Voo TMG
Ut-a =
s 4558 - .
TRG  OUT
GND
T g

Fig. 3. A single 558 timer
section can be used as an
astable oscillator in a pinch.
However, using this trick is
only advised if the output
load does not change too
much.

situations where that is not
a concern and you wish to
use some of the 558's other
sections, this is a very handy
circuit.

The last 558 circuit we'll
explore is shown in Fig. 4.
Once a trigger pulse is sent
through D1, each section
will trigger the next one in
line, which is reminiscent of
the sequential timers pre-
sented last month. However,
since the last output in the
series is connected back to
the primary trigger input,
the circuit retriggers itself
time and again. Since the
frigger pulse seems to trav-

The circuit is really a
good candidate for light
displays. For example, with
the proper interface com-
ponents, the output of each
section could be used to
control one set of lights in a

light-chaser circuit.

This is the last 558 circuit
that I'l be presenting for
now. However, I'd like to
hear from people who use
the 558 in their projects. If
you have a working 558
design, or anything else ap-
plicable to this column,
please send all the details
to me here at Think Tank,
Popular Electronics, 500-B

Ve
R13  RSE R R6Z R R R iE RS 3
4 < <
| i i "—Kj
0= 2T C3= C4=
2 7 10 15
5\Vg TMG ™G ™G ™G
Ul-a utb -t ] yl-d
D1 1/4 558 1/4 558  YabBB 0 . 1/4 558
TRIGGER O—pl—e—{TRG  OUT me oo Nrre  ourPeYme  our}'Ce
RST GND
73 12 <
RestTo || = Ro3

Fig. 4. This ring counter could be just the right control circuit for a sequential light display. Of
course, you could add as many 558 sections to the loop as you need.

v
il ct igs c2
N 100K, 470 200K 410470
‘: AAAZ 4 vy 4
RIL $2 2 1 14 15
+C3 iCLR Ve 2 L 16} "
1. Ut-a U1-b
/2 CD4528B '/2 CD45288
N 4l ina =7 2l 0e - ol®
R3 GND CLR
50 i
K 8_:]: 3 .

Fig. 5. Do you have someone in your house that forgets to close
the refrigerator door? This may be a cure for their poor memory

and your high-electric bills.

the output of U1-a is used to
charge a secondary RC-
timing circuit (made from
R2 and C2), which retrig-
gers the monostable
section. There is a draw-
back to the circuit,
however: changes in the
load at the output can alter
the low time. However, in

el around and around in
the circuit, the design is
called a “ring counter.”

In the circuit, D1 and R?
keep the state of the output
from disturbing the input
trigger. Resistor R9 also
keeps the reverse from
happening when the unit is
being externally triggered.

FRIDGE ALARM

The circuit shown in Fig. 5
could pay for itself and
save you money if your re-
frigerator door is
accidentally left open.
When placed in a re-
frigerator (or other dark
place), the circuit will sound
an alarm for 30 seconds if
the door is left open more
than 16 seconds. That is
accomplished by two
monostable timer circuits—
one composed of U1-q, R1,
and C1, and the other
made from U1-b, R2, and
C2—and a light-activated
trigger circuit.

The circuit is powered by
a 9-volt battery placed in
parallel with a 1-ufF elec-
trolytic capacitor. The light-
dependent resistor that |
used in the photodetector
section measured 150k in
light and 1.2k in darkness.
For proper operation, the
50k potentiometer (R3) was
adjusted to provide 8.5 volts
o the input of the first one-
shot in light (with the door
open), and 1 volt in

A1 N.C. +12v
3.3k SENSORS 4
TO ALARM CIRCUIT ©
3 s4 2
<o
4
[ D1
|" s, |"52 1N4006
N.O.
SENSORS 5
¢ e -
6
R2 €
33K RS
3.3K 7 D2
A + 12 1N4006

Fig. 6. This alarm actuator is a bit better than the usual aiarm
circuits found in this column because the wiring 10 the sensors is

protected.

Bi-County Bivd., Farm-
ingdale, NY 11735, If your
submission is used, you'll re-
ceive a Think Tank il or other
book as a reward. Now, let’s
look at what you've sent in,
starting with a circuit made
from two chained monosta-
ble timers.

WAL asaarieaniadiaghistary.com

darkness (with the door
closed).

When the door opens the
first one-shot fires and
places a low on the second
one-shot’s trigger input for
15 seconds—the delay be-

fore the alarm comes on.
(Continued on page 91)
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Electronics Paperback Books

GREAT PAPERBACKS AT SPECIAL PRICES

I BP248—TEST
EQUIPMENT CON-
STRUCTION
$5.95. Details con-
struction of simple, in-
expensive, but ex-
tremely useful test
equipment. AF Gen,
Test Bench Ampl, Au-
dio Milivoltmeter, Tran-
sistor Tester and six _ e
more.

CMOS1—CMOS POCKET GUIDE 1

$18.95. Works like the TTL Guides but covers
all commonly used CMOS standard devices.
Six major sections. The first shows the device

schematic. Next is a brief description of

compoenent and is followed by full operating

details. The fourth section lists major appli
tions, while the 5th and 6th sections pres
essential data for that device and a list of

relevent manufacturers. The final two sections

are a valuable cross-reference.

1 BP245—DIGITAL

et AUDIO PROJECTS
..... $5.95. Practical cir-

| cuits to build and ex-

£ periment wilh. In-

! cludes A/D converter,
input amplitier, digital
delay iine, compander,

el

How o Use

[ BP267—HOW TO
USE O0OSCILLO-

Coote SCOPES AND
Eauipment OTHER TEST EQUIP-
- MENT ..... $6.95. Mas-

i

i isnot really too difficult.
This book explains all
the standard controls
and functions. Other

[ BP265—MORE 1}
ADVANCED USES

OF THE MULTI-
METER ..... $5.95. Use
these techniques to
test and analyze the
performance of a vari-
ety of components.
Also see how to build
ad-ons to extend multi-

| [/ BP256—INTRO TO
- LOUDSPEAKERS
- AND ENCLOSURE
DESIGN..... $5.95. We
explore the variety of
enclosure and speaker
designsin use today.so
the reader can under-
stand the principles in-
volved.

~ “_ equipment is also de-

scribed.

the

d:' AN
ca q“‘)@‘
- a
ent «°

the

[1BP247—MORE
ADVANCED MIDI
PROJECTS..... $5.95.
Circuits included are a
MIDI indicator, THRU
box, merge unit, code
generator, pedal, pro-
grammer, channelizer,

BP299—PRACTICAL
ELECTRONIC FILTERS
$6.95. Presents a doz-
en filter-based practical
projects with applications in
and around the home or in
the constructor’s workshop.
Complete construction de-

tails are included.

meter capabilities.

G echo effect and more.

and analyzer.
e

BP251—COMPUT-
BP303—UNDERSTANDING ER HOBBYISTS
PC SOFTWARE ..... $6.95. This HANDBOOK .....

book will help you understand the
basics of various types of business
software in commgon use. Types of
software covered include word pro-
cessors, spelling checkers, graph-
ics programs, desktop publishing,
databases, spreadsheets and util-
ities.

$8.95. A wrapup of ev-
erything the computer
hobbyist needs to
know in one easy to
use volume. Provides a
range of useful refer-
ence material in a sin-
gle source.

[1BP249—MORE
ADVANCED TEST
EQUIPMENT CON-
STRUCTION
$6.95. Eteven more
test equipment con-
struction projects.
They include a digital
voltmeter, capacitance
meter, current tracer
and more.

[} BP309—PREAMPLI-
FIER AND FILTER CIR-
cuITs $6.95. Provides
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.

PCP115—ELECTRONIC
PROJECTS FOR HOME SECUR-
ITY ..... $10.00. 25 projects ranging
from a single-door protection cir-
cuit that can be completed in an
hour or two, to a sophisticated
multi-channel security system.
Each project is described in detail
with circuit diagrams, explanations
of how it works, instructions for
building and testing, and how to
adapt circuits to meet special re-
quirements.

Preampiifier
0

BP257—INTRO TO
AMATEUR RADIO
$6.95. Amateur is a |
unique and fascinating
hobby. This book gives

the newcomer a com-

. prehensive and easy to

‘ understand guide to

the subject.

and
FiterClrcuits |  “UITO ..

[] BP195—INTRODUCTION TO SATELLITE TV..... $9.95. A definitive introduction to
the subject written for the professional engineer, electronics enthusiast, or others
who want 10 know more before they buy. 8 x 10 in.

[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. Compiete guide to semiconduc-
tor power devices. More than 1000 power handiing dévices are included. They are
tabulated in alpha-numeric sequency, by technical specs. Includes 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 Darington
transistors, high-voltage devices, high-current devices, high power devices.

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

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

7 BP184—INTRO TO 68000 ASSEMBLY LANGUAGE..... $6.95. The 68000 is a

great new breed of microprocessor. Programming in assembly language increases
the running speed of your programs. Here's what you need to know.

0 BP239—GETTING THE MOST FROM YOUR MULTIMETER..... $5.95. Covers
basics of analog and digital meters. Methods of component testing includes
transistors, thyristors, resistors, capacitors and other active and passive devices.

[J 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 BP37—50 PROJECTS USING RELAYS, SCR'S & TRIACS..... $6.50. Build pri-
ofity indicators, light modulators, warning devices, ight dimmers and more.

[0 RADIO—100 RADIO HOOKUPS.....$3.00. Reprint of 1924 booklet presents radio
circunts of the era including regenerative, neutrodyne, refiex & more.

[0 BP42—SIMPLE LED CIRCUITS..... $5.50. A large selection of simple applications
for this simple electronic component.

[] BP122—AUDIO AMPLIFIER CONSTRUCTION.....$5.75. Construction detals for
preamps and power amplifiers up through a 100-watt DC-coupied FED ampiifier.

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

[ | BP255—INTERNATIONAL RADIO

[ ] BP179—ELECTRONIC CIRCUITS
FOR THE COMPUTER CONTROL OF
ROBOTS $7.50. Data and circutts for
interfacing the computer to the robot's
motors and sensors

CHECK OFF
THE BOOKS YOU WANT

STATIONS GUIDE $7.95. Provides
the casual listened, amateur radio DXer
and the professional radio monitor with an
essential reference work designed to
guide him or her around than ever more
complex radio bands
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SHIPPING CHARGES IN

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

USA AND CANADA

§0.01 to $5.00. . .. ..
$5.01t0 $10.00. . ...

AUl $10.011020.00 .. .
Address $20.01t030.00 . ...
Gty State . $30.011040.00 .. .

$40.01t050.00 . . ..

PE1192  $50.01 and above . . .

$8.00

SORRY No orders accepted Number of books ordered D

outside of USA & Canada
Total price of merchandise . ...
Shipping (see chart)
Subtotal
Sales Tax (NYS only) .
Total Enclosed . ..

All payments must be in U.S. funds
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By Joseph J. Carr, K4lPV

An Antenna
For DX’ing
The Low
Bands

TAP

b~

\

ow that winters on its

way, you might want to
get down to some serious
DX'ing. | don't know about
your DX operations, but
mine tend to be better in
the dead of winter than in
the summer because the
low bands (160, 75/80, and
40 meters) get a lot of long
skip during the winter
months. So this time, we'll

PIPE CAP

o

CAPACITY HAT

16-FOOT
PVC
PIPE

L2
CoIL AT
8-FOOT POINT

T0
RECEIVER

Fig. 1. A typical low- frequency antenna can be made from
either a single 16- foot length or two 8-foot sections (coupled
at the middle) of thick-wall PVC pipe, as shown here.

take a look at a low-fre-
guency antenna that
produces at least reason-
able DX.

The old-fashioned dipole
is still very popular for work-
ing the low bands. However,
below 40 meters, you may
be hard pressed to install a

dipole at the optimal half
wavelength. That's because
even at 40 meters, the
height would have 1o be
around 65 feet. Because of
the physical constraints in-
herent in low-frequency
antennas, compensation
antennas (which are a bit
shorter) are sometimes
used. Such antennas won't
work as well as a full-sized
antenna, but they work well
enough to make life inter-
esting.

LOW-FREQUENCY
VERTICAL

Certain types of plumb-
ing material have long
been used in antenna con-
struction. For example, in
the days when copper tub-
ing was inexpensive,
copper verticals were pop-
ular for shortwave work. Of
course, without a coating of
clear lacquer or varnish, the
copper soon turned an
ickey green as the metal
corroded.

Following World War I,
aluminum tubing became
popular with antenna build-
ers. Since then, amateur-
radio operators have used
aluminum angle and tub-
ing stock, along with sheet
aluminum of various pat-
terns (available from many
of the larger hardware
stores) for antenna con-
struction.

Today, metal plumbing
hardware has given way to
plastic PVC tubing and
pipe, which is also used for
anterna construction (we'll
explain how shortly). If the
thick-wall variety (2 to 3
inches in diameter) is used,
a PVC-pipe antenna can
be reasonably self-support-
ing at heights of up to
about 16 feet or s0. Inciden-

WW\W. aknerisantadiahisiery.com
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tally, 16 feet happens to be
one of the standard lengths
of PVC pipe. If, for any
given instailation, the PVC
lacks stability (i.e., it whips
around too much even at
low wind velocities), it can
be stabilized with guy
ropes.

Putting up PVC pipe an-
tennas can be a little tricky.
Some types of PVC are too
flexible for antenna work.
Check the stuff before buy-
ing it. Even relatively short
lengths of PVC pipe some-
times need to be guyed
when used for vertical an-
tennas in order to prevent
them from blowing around
in the wind. Nylon rope will
serve as reasonable guys
(use three or four guys
about ten feet up, or where
it best provides support).

Wire antennas, especially
those mounted on PVC
pipe, can generally handle
only a limited amount of RF
power. Such antennas work
well with power levels up to
several hundred watts, but
may arc or otherwise ex-
hibit problems at kilowatt
levels.

At this point, you may be
wondering just how does a
plastic pipe receive and
transmit radio signals? That's
a fair question, and it has a
reasonable answer: it
doesn’t. The PVC pipe is
used simply as a support for
a vertical wire conductor
(the actual antenna). That
wire conductor can be run
inside or outside of the
pipe, and then anchored
to the pipe with machine
screws and solder lugs.

Figure 1 shows a typical
low-frequency antenna that
can be made from either a
single 16-foot length of
thick-wall PVC pipe, or two
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8-foot sections coupled at
the middle. That antennaq,
aside from the wire and
PVC pipe, also has two
coils, L1 and L2, incorpo-
rated into its design.
Inductor L1 is used to match
the antenna’s feedpoint im-
pedance to the receiver’s
50-ohm input impedance.
A length of 52-ohm coaxial
cable is then used to con-
nect a tap on L1to the
receiver. The coil can be
from 8 to 10 turns of #12 or
#14 enamel-coated wire
for the 40- and 75/80-meter
bands, and 15 turns for 160
meters. Of course, those are
just starting points, may will
be necessary to experiment
to get the right number of
turns.

The other coil in Fig. 1, L2,
is a loading coil. It's used to
increase the effective
length of the antenna. All
antennas that are used on
frequencies lower than their
natural resonant frequency
exhibit capacitance. That
capacitance has a capaci-
tive reactance. The
inductive reactance of the
Coil cancels capacitive re-
actance; L2 is needed to
“tune” the antenna to the
operating frequency.

For practical use in the
3.5- and 7-MHz bands (80
and 40 meters)—assuming
a 2- to 3-inch PVC pipe
and two vertical runs of #12
or #14 wire, each eight feet
long—we can make L2
from 32 closely wound turns
of #12 or #14 enamel-
coated wire; 160 meters will
require about 85 turns. The
coil should be tapped
every five turns or so, allow-
ing you to increase or
decrease circuit induc-
tance (in order resonate
the antennq) to accommo-
date different bands. A tap
can be made by scraping
the enamel coating from
the wire at the correct
point, and soldering a tap
wire to it. Some hobbyists
actually make little loops in

the coil wire that are used
as tapping points.

A capacitance hat is
then placed at the top of
the antenna. The capaci-
tance hat, which broadens
the bandwidth of the an-
tenna, can be made from
four 15-inch welding or
bronzing rods, stiff solid wire,
or brass hobby rods. The
rods should be equally
spaced around the anten-
na, and connected to the
top end of the antenna
wire.

Tuning a loaded vertical
can be a little tricky if you
do not have the proper
equipment. The best way to
tune the antenna is fo use
an RF wattmeter, VSWR
meter, dip meter, a noise
bridge, or some other in-
strument. Another, |ess
precise, way is to pick a
distant station operating
with a strong signal on the
frequency that you want to
hear, and then find the cor-
rect tap using the receivers
S-meter. The maximum sig-
nal strength is theoretically
found when the tap is cor-
rectly set.

The reason that the sec-
ond method is less precise
is that the changes are go-
ing to be very subtle.
Indeed, so subtle that ordi-
nary fading (and other
variations) in the signal
strength may easily be mis-
taken for the correct
setting, or may even
obscure the correct setting.
For that reason, | recom-
mend using an
instrumentation approach.

LOW-FREQUENCY
ANTENNA GROUND
SYSTEMS

A good ground is impor-
tant for all antennas,
especially the unbalanced
types like verticals, but it is
even more critical when
operating in the low-fre-
quency bands. A very good
earth ground, or to at least
a multiple radial counter-

| . )
poise ground, is essential.

Such a counterpoise
need not have straight radi-
als, but they should at least
be resonant. Keep in mind
that the efficiency of a
compensation antenna is
poorer than full-sized an-
tennas at best, so we don't
want to burn up any more
signal in losses than is abso-
lutely necessary.

A SAFETY NOTE
Erecting antennas can
be a dangerous affair, so
you are cautioned to follow
all the rules. Don't even
think about installing any
antenna over a power line,
or where it can fall on a
power line if it gets away
from you. And don't ever
erect an antenna alone,
always use the buddy sys-
tem; | occasionally break
that rule, and almost always
regret it. Beside the fact
that antenna work is hard

work, there's always the
possibility of injury. My own
injuries have been limited,
thank God, to a strained
back or a turned ankie.
But...it's always possible to
hurt something vital (your
neck, for instance), so get
help.

SOFTWARE

There’s some new anten-
na software available for
hams and SWL's building
antennas. Called ANTLERS,
the program calculates the
lengths and certain other
details for a wide variety of
antennas. Not included in
other programs is a func-
tion that calculates the
inductance and resonating |
capacitance of radio direc-
tion-finding loops. The price
of ANTLERS is $20 postpaid.
Contact me at P.O. Box
1099, Falls Church, VA 22041
if you are interested in re-

ceiving a copy. [ ]

‘S NO-CODE

IHAM

LICENSES ARE

JHERE!

All About Ham Radio by Harry Helms.
AAG6FW . tells how to get your codefree
ham license and talk to the world

In over 300 pages. you'll learn about:

« packet (computer-to-computer) radio

* ham television

« using ham radio satellites
* contacting stations m forergn countries

and many other exciting topics explained
in a friendly. humorous style without a lot
of math and or technical jargon. If you've
been wanting a ham license, this is the
book you've been waiting for!

Only $19.95 at bookstores and radio

equipment dealers. Or order direct from

HighText! Add $3 shipping ($4 to Canada.
$5 elsewhere). CA please add sales tax,
U.S. funds only please

HighText

publications inc

San Diego. CA 92121
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Shortwave
Revival

By Don Jensen

Las Vegas § WL Aan Smit savs he likes to listen to the world

DX LISTENING

One of the more interest-
ing developments in
the world of world-band ra-
dio in the past decade has
been the rebirth of private
shorfwave broadcasting in
the United States. In the
pioneer days of shortwave
radio (more than 60 years
ago) the first American SW

news and music from overseas stations on his Radio Shack
DX-350 receiver. Alan also notes that he is a registered monitor,

WDX7DBE.

stations were privately
owned and operated. Most
were low-powered experi-
mental transmitters set up
by a number of AM broad-
casting stations that were
seeking a wider audience
than their medium-wave
fransmissions were reach-
ing.

For the most part, those
SWers relayed the parent
station’s regular program-

ming. But as radio networks
came to dominate AM ra-
dio in the US,, stretching
from coast-to-coast in the
10307, those shortwave re-
iays faded from the scene.
With only a few exceptions,
that left American SW
broadcasting fo the "big
boys” of radio—the net-
works themselves, NBC and
CBS, and the major elec-
fronic manufacturers,
General Electric, West-
inghouse, and the Crosley
Corp.

Advertising revenue was
the lure fo private SW sta-
fions in the late 1930 and,
in fact, some advertisers
(Standard Oil, Firestone,
Camel Cigarettes, Adams
Hats) gave shortwave a try.
But, by and large, commer-
cial shortwave was a
disappointment. Then
came World War {l, which
changed things dramat-
ically. The United States
government, lacking a SW
voice of its own, established
the Woice of America in
1942, using the transmitters
of the existing private sta-
fions. At war’s end, the VOA
was well established and
has continued to grow in
size and importance over
the years, celebrating its
50th birthday this year.

While private SW broad-
casting in the US. never
died out completely, it did
not regain the pre-war level
of activity. That began to
change, however, about a
decade ago when interest
revived, Again, as in the late
19305, it seemed that there
might be a future for com-
mercial SW broadcasting.
However, it was religious
broadcasting that really
sparked the revival of infer-
est in private SW broad-

WWW. amerseatsadiohistery.com

casting in the United States.
Let's take a look at some of
the programming currently
available from those U.S.
shorfwave outlets.

US SHORTWAVE
BROADCASTS

WYFR, Family Radio—This
religion broadcaster is the
successor to pioneer station
WRUL, which began broad-
casting in 1931 from
Massachusetts. Today
WYFR's headguarters is in
California and its transmit-
ters are in Florida. At the
fime of this writing, it could
be heard on 9,505 kHz, dur-
ing the 0100-0500 UTC
period.

WWCR, Worldwide Chris-
fian Radio—Religion and
politics can be heard from
this station based in
Nashville, TN. Try this one on
5,935 or 7,435 kHz during
the 0100-0600 UTC time
slot.

WHRI, World Harvest Ra-
dio—This station,
headquartered at South
Bend, IN, is primarily a re-
ligious broadcaster, but it
also carries other program-
ming, including an English
service of Croatian National
Radio. Look for this one on
7,315 kHz during the prime
evening-listening hours in
North America, 0100-0600
uTC.

WCSNMWSHB, Christian
Science Monitor—The
Boston-based Christian Sci-
ence Church, longtime
publisher of a respected
newspaper, entered the
shortwave-broadcasting
field a few years ago. It
now has two Stateside
fransmitting sites: WCSN at
Scotts Corners, ME, and
WSHB, in Cypress Creek, SC.
WCSN is scheduled, at this
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writing, for 0000-0200 UTC
on 9,850 kHz, and at
0200-0400 UTC on 9,350
kHz. WSHB is scheduled for
7,385 and 9,455 kHz at the
same time.

KVOH, High Adventures
Ministries—The U.S. outlet of
this religious network, which
also has SW stations in
Lebanon and the Pacific,
broadcasts from Rancho
Simi, CA. Frequencies to try
are 17,775 kHz at
0000-0400 UTC and 9,785
kHz at 0400-0600 UTC.

WMLK, Assembilies of Yah-
weh—This persistent "“Mom-
and-Pop” station is oper-
ated by a small
Pennsylvania religious sect.
It has a limited schedule
and a rebuilt shoriwave
fransmitter operating from
a former gas station; how-
ever, its small but dedicated
staff has faithfully kept it on
the air since 1985. Try for this
one on 9,456 kHz at
0400-0900 UTC from Sun-
day through Friday.

WRNO Worldwide—This
New Orleans-based SWer is
credited with starting the
revival of private world-
band radio in the U.S.
Broadcaster Joseph Cos-
tello Il beiieved that
commercial SW was feasi-
ble in this country. And he
seems to have proved his
point since 1982, Try Satur-
day and Sunday nights at
0000-0300 (remember
that's Sunday and Monday)
utC.

WJCR Worldwide—A rela-
tively new SW voice is this
religious station broadcast-
ing from Upton, KY. Look for
it during the North Ameri-
can evening hours of

*Credits: Richard Hankison, KS;
Morris Sorensen, ONT; James
Feeley, GA; Al Gastle, ONT;
Jerry Klinck, NY; Rich D'An-
gelo, PA; Mike Westdal, CA;
Ontario DX Association, P.O.
Box 161, Station A, Willowdale,
ONT M2N 588, Canada; North
American SW Association, 45
Wildflower Road, Levittown, PA
19057

0000-0600 UTC on 7,490
kHz.

Radio Miami Interna-
tional—This station, which
has been airing Spanish
programming via WRNO,
says it expects to have its
own station operating from
Florida by year's end.

TUNING THE UTILITIES

| recently received a let-
ter from one of our readers
in Hawaii. R. Souza of
Wailuku on the island of
Maui, writes: "I'm a longtime
scanner hobbyist but re-
cently | tried listening to
shortwave utilities with my
DX-440 receiver. Not long
afterward, | heard transmis-
sions from the space shuttle
Atfiantis at 9:20 PM. local
time on 14,295 kHz.

“For about 10 minutes, |
heard the astronauts talking
to mission control, telling of
seeing meteorites, small in
size, drifting toward Atlantis.
The rest of the transmission
was to weak to make out
and then it faded.”

Reader Souzd’s refer-
ences to "utility” stations
warrants a brief explanation
for those who aren’t familiar
with the other side of SW/DX
listening. You may be most
familiar with shortwave-
broadcast stations, those
that air regular program-
ming for general
audiences. But, outside of
the SW-broadcast bands
are many other types of
fransmissions, one- or two-
way communications, some
voice (usually in single-side-
band mode), CW code,
radioteletype, FAX, etc. They
include commercial and
military communications,
aeronautical and maritime
fraffic, weather, and much
more.

Usually, DX'ers lump those
varied radio services under
the catch-all term, utility
stations. Usually this column
focuses on the SW broad-
casters, but | do welcome
reports on interesting utility

loggings, which | will feature
from time to time.

Getting back to RS.s let-
ter, the logging most likely
was a “real time” re-
fransmission of a live pickup
from the shuttle aired by
WA3NAN at the Goddard
Space Center, Greenbelt,
MD. Shortwave retransmis-
sions of space communi-
cations date back to the
early moon flights and con-
tinue to provide the SWL
with fascinating listening!

His letter continues
"Could you give me a
shortwave SSB (single-side-
band) frequency for the
presidential plane, Air Force
1, or any other interesting
utility frequencies?”

Well, RS., | recently noted
AF-1 communicating with
Andrews AFB, MD, in USB
(upper sideband) on 11,229
kHz. A couple of their other
favorite frequencies are
5,696 and 8,984 kHz for
Coast Guard communica-
tions, particularly during
North Aflantic storms or hur-
ricanes; 8,762 kHz, a
frequency used by WQO,
Ocean Gate, NJ, for high
seas communications; or
6,753 kHz, used by the Ca-
nadian armed forces,
Trenton, Ontario, for regular
weather transmissions.

MORE LETTERS

Alan Smit, Las Vegas, NV,
writes to say that he's a
Popular Electronics sub-
scriber and a regular
reader of DX Listening. "l
hope you can use my pic-
ture in your column,” says
Alan. You betl And here it is.
| always welcome photos—
please identify the receiv-
ing equipment pictured
too—and letters with log-
ging reports, questions or
comments on SWLing.

Norman F. lves Jr., Selah,
WA, has returned to the
listening hobby he left years
ago and was pleased to
see an old familiar name
on the newsstand. *It looks

WWW. amperceatiadioRisterv.com

like the old pop'fronics of
the late '60's and early '70's
just a larger format. Is this
the same magazine that
used to have the DX
Monitor's Club that issued
me the monitor’s ID,
WPETHQC? The magazine is
as good as | remember. So
is your column!” Today's
Popular Electronics, Nor-
man, is the successor to the
magazine that you recall
from 20 years ago, and it is
still filled with the same sort
of arficles and columns you
liked then.

As | have noted from time
o time, in answer to other
questions, pop fronics long
ago stopped issuing ifs
monitor IDs, such as your
WPEMIHQC call letters. How-
ever, the program was
continued by Hank Ben-
nett's WDX Monitor Service
(P.O. Box 3333, Cherry Hill,
NJ 08034).

Anyone wanting details
on how to get their own
monitoring call (or in your
case, Norm, converting
your old ID to WDX1HQC)
should send Hank a self-
addressed stamped enve-
lope.

DOWN THE DIAL

Here are some stations
being reported recently.

ALGERIA—17,745 kHz.
Radio Algiers has an En-
glish-language newscast at
1705 UTC, followed by iden-
fification and popular
music.

BELGIUM—9,930 KkHz.
BRT's regular English letter-
box program, “Brussels
Calling” has been noted on
Wednesday at 0050 UTC.

IRAN—9,022 kHz. Look for
the Woice of the Islamic
Republic of Iran, Teheran,
on this out-of-the-way fre-
quency beginning at
around 0300 UTC.

SUDAN—11,710 kHz. SNBC
in Omdurman broadcasts in
Arabic at around 1345 UTC
and has been noted in the
eastern U.S. |
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By Marc Saxon

Drive-Through
Sermons

Radio Shack’s Realistic PRO»43,. with 200 programmable

SCANNER
SCENE

ew from Radio Shack is

the Reclistic PRO-43
handheld programmable
scanner. This handful of
power stores a fuil 200
memories fin ten banks)
and covers the 30-54-,
118-174-, 220-812-, and
806—-1000-MHz bands (ex-

memories. covers the popular military UHF band.

cept for the 800-MHz
cellular frequencies).

Here's a Realistic scanner
that covers the exotic
225-400-MHz military UHF
band that has been at-
tracting so much interest!
And, yes, both aeronautic
bands are covered in AM
mode, although the scan-
ner can be switched into
FM mode there if desired.
There is some FM activity in
the 225-400-MHz band.
That band can be scanned
or searched in 12.5-kHz in-
crements,

The PRO-43 has a feature
called HyperScan, which
means that it scans at 25
channels-per-second but
will search/scan at twice
that rate. The units AM sen-
sitivity is 2 vV at 20 dB
(S+ N)/N at 60% moduia-
tion, while the FM sensitivity
is 1 nV at 20 dB (S+N)/N at
3-kHz deviation. The triple-
conversion circuit has IFs on
610 MHz, 48.5 MHz, and 455
kHz. That provides selectivity
of —6 dB at =10 kHz, and
—50 dB at +20 kHz.

The scanner operates
from six "AA” batteries, and
can be used with NiCad
batteries. An AC power sup-
ply/battery charger is
available separately. A rub-
berized antenna with a
BNC connector is supplied
with the PRO-43. A large
LCD readout displays fre-
quencies as well as
operating-status informa-
fion (lockout, delay, priority,
efc)

This is an easy-to-use

scanner, and comes in re-
sponse to the many
requests Radio Shack has
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received to bring out a
handheld that included the
UHF aeronautics band
along with the other bands
of interest.

At $349.95, we think that
the PRO-43 is a fine addi-
tion to the Redlistic line. You
can see it at your local
Radio Shack store.

NEWS & VIEWS

Most communications in
the 225-400-MHz UHF mili-
tary aeronautics band are
in AM mode. As we men-
tioned above, sometimes
you run into FM communi-
cations as well. We recently
heard wideband FM (WFM)
air/ground telephone calls
being downlinked on
397.05 MHz. They were calls
from aircraft “SAM-894671."
which is the USAF plane
assigned to the US. Secre-
tary of State. Normally, we
would have expected to
hear those calis, along with
Air Force One, Air Force
Two, and other Special Air
Mission (SAM) VIP aircraft,
downlinked on 415.70 MHz
(407.05-MHz uplink).

At other fimes, admittedly
infrequently, we have
monitored similar military-
aircraft VIP air/ground
phone-call downlink circuits
in WFM mode on 336.8,
3455, and 382.35 MHz.

We have found many in-
teresting things to monitor
in this UHF band, using reg-
ular AM mode. If your
scanner covers this band,
be sure to keep 239.8,
255.4, 282.8, 311.0, 3194,
3425, 344.6, 364.2, 372.2,
375.2, and 381.8 MHz
plugged in. These frequen-



www.americanradiohistory.com

cies produce inferesting
military aeronautic commu-
nications, ranging from the
Strategic Air Command to
US. Coast Guard Search
and Rescue, as well as
aeronautic weather and
other information.

From Stamford, CT, comes
a letter written by John
Kocor. He asks if scanners
that require plug-in crystals
are a dead issue at this
point. He also asked if we
know of any sources for
scanner crystals.

We wouldn't proclaim
them to be totally “dead,”
but we feel quite comfort-
able in saying that they
represent a technology that
is rapidly fading into
obscurity and disuse insofar
as hobby monitoring is con-
cerned. The development
of programmable scanners
saw to that. There are a
couple of crystal sets for
specialized uses that are still
being sold, however, and
many old crystal scanners
probably still are used reg-
ularly. There may be some
sources left for new crystals
for those old Regency, Bear-
cat, Sonar, and other crystal
scanners, but we don't
know who or where they
might be.

FREQUENCY
SHORTAGE

Several months ago, we
wrote about the strange
mix of stations that use the
low-power industrial fre-
quencies such as 151,625,
154.57, and 154.60 MHz.
Brian Mitchell, of Rapid City,
SD, wrote recently to tell me
that he has monitored un-
| dercover police officers
using 154.60 MHz for sur-
veillance operations.

Brian also sent a clipping
from the Rapid City Journal
that tells about how the
local McDonald's restaurant
drive-through shares one of
those frequencies with the
wireless microphone used
by the priest at the nearby

Cathedral of Our Lady of
Perpetual Help. At times the
church services come in so
well at McDonald's that the
drive-through employees
have to shut off their two-
way headsets and walk out
to the cars fo take the
orders. While this inter-
ference is unusudl,
everyone concerned
agrees that it is certainly
better than if the inter-
ference had worked in the
other direction, with orders
for burgers and fries drown-
ing out the church services.

McDonald’s doesn't really
find the interference a
bother, and usually leaves
the sermons playing in their
systems. People stopping by
say that they like hearing
them.

FROM THE MAIL SACK

K.F. Sheehan of Decatur,
IL, passes along some fre-
quencies of interest in his
hometown. Those include
Howard Protective Service
on 464.55 MHz, Showcase
Cinemas on 154.60 MHz,
and both Beaver Creek
and Troy High Schools on
154.60 MHz.

A letter from RM1 Thomas
R. Ziko, KASEYY/4, who is with
the U.S. Navy in Charleston,
SC. asks if we can provide
scanner frequencies rele-
vant to NASA's space
shuttle. There are zillions of
frequencies used in the im-
mediate launch and
landing areas. The best bets
for persons not directly in
those areas would be 259.7
and 296.8 MHz, which are
used when the shuttle is
going fo land and has re-
entered the atmosphere.
The crew communicates
with chase aircraft on those
frequencies.

We want to see your fre-
quencies, news Clippings,
questions, etc. Write to
Scanner Scene, Popular
Electronics, 500-B Bi-Coun-
fry Blvd., Farmingdale, NY
11735. [ |

DIGITAL VIDEO STABILIZER
ELIMINATES ALL VIDEO COPYGUARDS

While watching rent- FEATURES
al movies, you will

notice annoying pe- , Easy to use and a
riodic color darken-  gnap to install
ing, color shift, o State-of-the-art
unwanted lines,  Microchip technol-
flashing or 1agqu o

edges. This is , 86% automatic
caused by the copy « Compatible to all
protection jammin pes of VCRs and
signals embedde !K/s

in the video tape, o The best and most
such as Macrovision exciting Video Sta-
copy protection. THE bilizer in the
DIGITAL VIDEO STABI  market

LIZER: RXIl COMPLETELY o Light weight (8
ELIMINATES ALL COPY  ounces) and com-
PROTECTIONS AND JAM- act (1x3.5x5")
MING SIGNALS AND , f}sesastandardg
BRINGS YOU CRYSTAL  Volt battery ( last 1-
CLEAR PICTURES. 2 years

WARNING - Fast UPS deliver
THE DIGITAL VIOEO sTA- * Alr shipping avail-

- able
N e iR« UNCONDITIONAL

ONLY. IT 1S NOT IN. 30 day money
TENDED TO COPY RENT-  Dack guarantee
AL  MOvViES oR *® 1yearwarranty

COPYRIGHTED  VIDEO
TAPES THAT MAY con. (Dealers Welcome)

STITUTE COPYRIGHT IN-  FREE 20P Catalog
FRINGEMENT.

To Order: $59.95 ea + $5for p & h
Visa, M/C, COD Mon-Fri: 8-6 EST

1-800-445-9285
ZENTEK CORP. DEPT. CPE11
367012 WEST OCEANSIDE RD. OCEANSIDE. NY 11572

CIRCLE 16 ON FREE INFORMATION CARD

CABLETV
DESCRAMBLERS

How You Can Save Money on
' Cable Rental Fees

Bullet Proof

I
i e A

1Unit 5+
BEST Super Tri-Bi Auto/
Var. Gain Adjustment $119.95.385  US Cable’ll Beat
Jerrold Super Tri-Bi ... $109.95.879 Anyone’s Price
Scientific Atlanta ........ $109......879 -
Pioneer .. $109.....879 Advertised in
Panasonic TZPC145.... $99.95..579  this Magazine!
Stargate Converter....... $95........369 .
Digital Video Stabilizer. $59.95....829
Wireless Video Sender..$59.95....849.95

30 Day Money Back Guarantee
FREE 20 page Catalog
Visa, M/C, COD or send money order to:

U.S. Cable TV Inc. Dept. KPE11
4100 N. Powerline Rd., Bldg. F-4
Pompano Beach, FL 33073

1-800-772-6244

For Qur Record

1, the undersigned, do bereby dectare under gxnalty of perjury
that all products purchased, now and in the future, will only be
used on Cable TV systems with proper authorization 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!
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The Modern
Amplifier
Circuit
Encyclopedia

by Rudolf F. Graf

AMPLIFI

ERCKC

ELECTRONICS
LIBRARY

A wealth of up-to-date amplifier
circuits have been assembied in
this one convenient source-
book, which provides engineers,
technicians, and students with
fast, easy access to more than
250 practical, ready-to-use cCir-
cuits. The book covers the
whole spectrum of amplifier cir-
cuits, including audio power,
high-frequency, operational,
programmable, video, log-
arithmic-composite, wideband,
audio-signal, instrumentation-
logic, RF, transducer, stereo.
voltage-controlled, and ther-
mocouple circuits. The circuils
appear in their original form to

U

RUDOLF F:

eliminate transcription errors,
and are organized by applica-
tion for easy reference. The
schematics are accompanied by
a brief explanation of how each
circuit works, and the original

| source for each circuit is in-

cluded for readers who want
additional information.

The Modern Amplifier Circuit
Encyclopedia costs $12.95 and
is published by TAB Books,
Division of McGraw-Hill Inc.,
Blue Ridge Summit, PA
17294-0850; Tel.
1-800-822-8138.

CIRCLE 98 ON FREE
INFORMATION CARD

THE POWER
PROFESSION: YOUR
CAREER

AS AN ELECTRONICS
TECHNICIAN

from The Electronics Industries
Association

Are you considering turning
your electronics hobby into a
career? This 12-page brochure
provides a glimpse of the pro-
fessionat world of electronics,
explaining what you can expect
if you become a skilled elec-
tronics technician. The
pamphlet includes industry
overviews, charts specific
growth fields with projections to

AR AN

Ak AR AT
TES THECHNICTAN
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the year 2005, and outlines the
training necessary to become
an electronics technician, and
describes various employment
options. Addresses are provided
for those interested in con-
tinuing their educations or
obtaining more detailed infor-
mation.

The Power Profession: Your
Career as an Electronics Tech-
nician can be obtained by
sending a legal-sized self-ad-
dressed stamped envelope to
the Electronic Industries Associ-
ation, Consumer Electronics
Association, 2001 Pennsylvania
Avenue, NW, Washington, DC

| 20006-1813.

CIRCLE 93 ON FREE
INFORMATION CARD

WINDOWS, WORD &
EXCEL

OFFICE COMPANION
by Patrick J. Burns

Since its 1990 release, Windows
has sold more than 13 million
copies and is approaching a
10% market share among PC
users. This handy, three-in-one
volume provides essential sup-
port for beginning-to-
intermediate PC users who are
making the transition from DOS
to Windows. In three well-orga-
nized sections, the book
acclimates readers to the Win-
dows environment and explains
how to use two of its most
popular applications: the Micro-
soft Word data-processing and
the Excel spreadsheet pro-
grams. Each section includes
valuable information on basic
commands and features, in-
structions for performing various
tasks, and helpful tutorials. Doz-
ens of tips, tutorials,
illustrations, and shortcuts that
are not found in manufacturers
reference manuals round out
the book.

The book provides an exten-
sive introduction to Windows,
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Windows, Word & Excel

DFFICE COMPANICN
- L .

Patnck | Burns S,
PR -

covering both 3.0 and 3.1, that
provides a transition from key-
board pressing to mouse
clicking and acknowledges, on
a task-by-task basis, when one
method is more efficient than
the other. In addition, it explains
how to exchange spreadsheet
data and word-processing text
within the Windows environ-
ment, determine when and how
to use the Program Manager,
run several applications at once,
work with File Manager, activate
Print Manager, format docu-
ments, manage and automate
Word for Windows applications,
quick-start Excel, build a
database, customize the Excel
Word environment, and auto-
mate spreadsheet operations.

Windows, Word & Excel Of-
fice Companion costs $21.95
and is published by Ventana
Press, P.O. Box 2468, Chapel
Hill, NC 27515; Tel:
919-942-0220; Fax:
919-942-1140.
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WEATHER RADIO
by Anthony R. "Tony" Curtis,
K3RXK

Subtitled "A Complete Guide to
Receiving NOAA, Volmet,
Weather Fax, Weather Satel-
lites, and Other Weather
Information Sources,” this may
well be the only book to detail
all the sources of weather infor-
mation available via radio on
longwave, medium wave, short-
wave, VHF, and UHF. it explains
how, when, and where to tune
them, and includes details on
picking up weather information
from NOAA, marine weather,
Volmet broadcasts, NavTex, and
all the weather satellites. in ad-
dition, the book covers
monitoring severe weather sit-

uations, amateur-radio weather-
emergency net frequencies,
land mobile-radio mete-
orological use frequencies,
Coast Guard weather, and hur-
ricane hunters. It even covers
weather broadcasts for the Rus-
sian fishing fleet and iceberg
patrols. The book also provides
FAA and military weather
sources, a master fist of
weather and weather-related fre-
quencies, a Wind Chill Chart,
and a Heat Index.

Weather Radio is available for
$14.95 plus $2 shipping and
handling from Tiare Publica-
tions, P.O. Box 493, Lake
Geneva, WI 53147; Tel:

414-248-4847.
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JENSEN “D”
SUPPLEMENT

from Jensen Tools

This 84-page suppl.ment to
Jensen’s 1992 catalog intro-
duces new tools and test
instruments for use in electronic
design, assembly, and repair. It
includes analyzers, monitors,
meters, circuit testers, magnetic
probes, static-control devices,
soldering supplies, wire and ca-
ble, connectors, and other
networking products. Many ma-
jor manufacturers are
represented in the supplemen-
tary catalog, which also features
holding devices, lighting/optical
aids, instrument cars, cases,
and shipping containers.

The “D” Supplement is free
upon request from Jensen Tools
Inc., 7815 South 46th Street,
Phoenix, AZ 85044, Tel:
602-968-6231.

CIRCLE 90 ON FREE
INFORMATION CARD

VIDEO EDITING AND
POST PRODUCTION
by James R. Caruso

and Mavis E. Arthur

Written for professionals as well
as home-video enthusiasts, this
book describes the essentials
and importance of video editing
and post production. The infor-
mation presented in this book
can help readers to produce a
finished show that will entertain,
inform, and enhance the view-
er's enjoyment.

The book begins with an ex-
planation of why video editing is
necessary, and then goes on to
enumerate the step-by-step pro-
cedures needed to organize all
the elements that make up the
final production, including bud-
geting. Subsequent chapters
cover editing equipment, inves-
tigating what various pieces do
and how they work; describe
different types of edit systems
and equipment that can be
used; explore how to use dif-
ferent transitions between
shots; and explains how audio
affects production and how to
edit and mix audio. The book

goes on to detail how to put
together the final edit plan and
maintain creative control and
demonstrates how to actually
edit the final show. Finally, the
book examines how to make
duplicates of the finished work
for distribution.

The text is accompanied by
numerous photos, illustrations,
and charts. A glossary of terms
is included.

Video Editing and Post Pro-
duction costs $24.95 and is
published by Prentice Hall, En-
glewood Cliffs, NJ 07632. |
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Laser
Detector

NEW PRODUCTS

Wars tend to escalate, and the
war between law-enforcement
agencies and radar-detector
owners is no exception. So it's
not surprising that the newest
police weapon—the laser speed
detector—has been counterat-
tacked by laser-gun detectors,
even though the laser gun is still
limited to a few scattered places
in the country. Bel-Tronics' first
entry in that market is the

LaserAlert, which uses an
adaptation of the military laser
technology used in the Guif War
to detect the police laser beam
and alert the driver that his
speed is being detected.
LaserAlert is programmed to
receive only police laser and to
discriminate against other laser
or optical sources and elec-
tromagnetic interference that
might trigger false alarms.
Resembling a standard
micro-sized detector, the
LaserAlert can work as a stand-
alone unit or can be teamed
with most three-band radar de-
tectors to provide complete X,
K, Ka, and laser coverage. it
can detect both of the laser
guns currently in use: the Pro-
Laser from Kustom Signal and
the LT1 20/20 from Laser Tech-
nology, inc. Features include a
three-LED alert meter, dim/dark
modes, distinct audible alert, a
windshield mount, a hook-and-

loop fastener, and a coiled
power cord.

The LaserAlert laser-gun de-
tector has a suggested retail
price of $129.95. For more infor-
mation, contact Bel-Tronics
Limited, 20 Centre Drive, Or-
chard Park, NY 14127.
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INK-JET PRINTER

Royals CJP450 ink-jet printer is
one of the only compact models
on the market that provides
Hewlett-Packard DeskJet Plus
emulation. it also provides a
high level of compatibility with
industry-standard software, and
is fully compatible with Windows
3.0, allowing users a sophisti-
cated level of performance from
their software. With laser-quality
resolution of 300 x 300 dots per
inch, the CJP450 prints at a
speed of 80 characters per sec-
ond (cps). Other features
include the ability to printin
both portrait and landscape ori-
entations, as well as in a high-
speed draft mode of 160 cps
that allows users to create high-
speed draft output while using
only half the ink of the letter-
quality mode. An optional 70-

page automatic sheet feeder
provides virtually unattended
printout of lengthy documents,
and accommodates legal, stan-
dard, and European A-4 sized
sheets. The ink-jet printer oper-
ates almost silently.

The CJP450 ink-jet printer
has a suggested retail price of
$499.95. For further informa-
tion, contact Olivetti Office USA,
Royal Consumer Business

WWW. atneidsaadiadioRisterv.com

Products, 765 U.S. Highway
202, Bridgewater, NJ
08807-0945; Tel: 908-218-5518.
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RECEIVER
DOWNCONVERTER

To extend the performance of
test equipment and UHF com-
munications receivers, Ace
Communications’ DC 89 800-
MHz downconverter converts
the frequency range of 806—-900
MHz down to 406-500 MHz.
The compact unit measures just
3x2x 1% inches. Frequency
stability is assured by the use of
a new surface-mount prescaler/
synthesizer referenced to a pre-
cision quartz-crystal clock. For
added versatility the DC 89 fea-
tures BNC connectors and an
internal battery; The converter
can even operate on handheld
receivers.

The DC 89 downconverter
has a suggested retail price of
$89. For additional information,
contact Ace Communications,
Monitor Division, 10707 East
106th Street, Fishers, IN 46038;
Tel: 317-842-7115; Fax:
317-849-8794.
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MULTIMETER/
THERMOMETER

Extech’s Mini Rangemaster
muitimeter/thermometer com-
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bines a voltmeter, ammeter,
ohmmeter, frequency counter,
capacitance meter, transistor
tester, diode checker, and ther-
mometer in one compact, drop-
proof case. Its 41 ranges in-
clude DC voltage from 200mV
to 750 volts, AC voltage to 600
volts, DC/AC current to 10
amps, resistance to 2000
megohms, and rrequency from
20 Hz to 200 kHz. A Type-K
thermocouple input allows the
user to make temperature mea-
| surements from — 50° to 1400°F
and from 0° to 750°C using any
standard Type-K thermocouple.
Other features include 0.05%
basic DC accuracy, a rotary
range-selection switch, a safety-
yellow case, and a built-in

stand. The handheld instrument
comes with a set of test leads, a
bead-wire temperature probe,
and a vinyl carrying case.

The Mini Rangemaster multi-
meter/thermometer has a list
price of $99. For additional in-
formation, contact Extech
Instruments, 335 Bear Hill
Road, Waltham, MA 02154; Tel:
617-890-7440; Fax:
617-890-7864.
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BATTERY-OPERATED
EPROM ERASER

Designed with hobbyists and
field technicians in mind, the
DE-1 EPROM eraser from UVP
is battery operated, so work
isn’t limited to areas with walil-
outlet availability. It can even be

used in the car while traveling to |

another location. The DE-1 is
small enough to fit into a tool
kit, and can erase EPROM's in
as little as two minutes. It fea-
tures one 4-watt, 254-nm tube;
a conductive foam pad to pre-
vent electrostatic buildup; and a
vertical sliding mechanism that

adjusts the light to the EPROM
height. The DE-1 runs on four
standard “AA” batteries, with an
estimated battery life of more
than five hours. The
1% x 3 X 6%-inch device holds
between three and eight
EPROM's depending on their
size.

The DE-1 EPROM eraser has
a list price of $59.95. For further
information, contact UVP, Inc.,
5100 Walnut Grove Avenue,
San Gabriel, CA 91778.
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DIFFERENTIAL
OSCILLOSCOPE PROBE

For measuring two points in a
circuit without the necessity of a
ground reference, Test Probes,
Inc has introduced the ADF15
differential oscilloscope probe.
The two different input signals
are processed in one probe on
one scope channel. That design
allows the oscilloscope to be
grounded for safety while the
measurements are made with-
out expensive isolation
amplifiers. It also eliminates er-
rors caused by the differences
between two amplifiers and two
probes. Intended for differential
measurements in switching
power supplies, motor control-
lers that use thyristors and
power MOSFET's, and similar
devices, the probe makes accu-

rate measurements of small
signal differences even in the
presence of very high common-
mode voltages. It has a band-
width of DC-15 MHz and a
switchable x 20— x 200 attenua-
tion ratio. It comes with
standard probes, alligator clips,
and spring-tip probes with ba-
nana plug leads.

The ADF15 differential os-
cilloscope probe costs $375.
For more information, contact
Test Probes, Inc., 9178 Brown
Deer Road, San Diego, CA
92121; Tel: 619-535-9292.
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PERSONAL ORGANIZER

Citizen's top-of-the-line personal
calculator is the ED-9000 Per-
sonal Digital Diary. The
ED-9000 offers a wide range of
useful applications, including a
checkbook planner, metric con-
version, currency exchanger,
expense tracking, and size con-
version. With 128K of memory

and “help” commands to assist
the user, the handheld unit fea- |
tures a special F3 function key l

offering a window view display
with a 24-item menu. The
ED-9000 also allows data link
capability for downloading to an
IBM-compatible PC. A com-
prehensive telephone directory,
a personal scheduler, a world-
time clock, and a business-card
function complement the cal-
culator functions.

The ED-9000 Personal Digital
Diary has a suggested retail
price of $294.95. For additional
information, contact CBM Amer-
ica Corporation, 2020 Santa
Monica Blvd., Suite 410, Santa
Monica, CA 90404; Tel:
213-828-8245; Fax:
213-838-0846. [ |
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7 Home Automation Systems

[i1|®| HomeAutomation atdiscount prices
and unsurpassed service.

Our new catalog introduces you gently to the world
of home automation. It contains a wealth of
information about new and existing technology.
Plus an amazing array of products at blowout
prices eg: Stanley lamp modules @ $8.95 each.

Announcing our new PLATO Home
Automation System

Control by: voice, telephone, keypad, infra red
and RF remote controls, time, light, motion,
temperature, moisture, etc.

Control for: lights/
appliances, HVAC,
integrated security
system, audio/visual
system, telephone
messaging system,
interior/exterior imigation, etc.

Mastervoice Butler in a Box, Samantha, JDS
Technologies, Leviton, X10, Stanley, Heath-
Zenith, Enerlogic, Aqua/Trends, our own
amazing PLATO system and many, many more
home automation related products. Call, fax or
write for our new catalog.

Lowest price guarantee.

Quick start cheat sheets for most products.
FREE system design assistance

We can pre-program most DIY systems for you.
Just plug in and you're ready to go !

Dealer inquiries invited. (714) 642-6610 ext.500

1-800- SMART-HM  Orders / Catalogs
(714) 642-6610  Fax (714) 642-7190
2

1 Seascape Dr,, Newport Beach, CA 92663
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I Your Ticket To

SUCCESS

Over 28,000 technicians have gained admit-
l tance worldwide as certified professionals.l
Let your ticket start opening doors for you. l

ISCET offers Journeyman certification in l
Consumer Electronics, Industrial, Medical,
l Communications, Radar, Computer and
Video, For more information, contact thel
tnternational Society of Certified Electro-
l nics Technicians, 2708 West Berry Street.
| Fort Worth, TX 76109; (817} 921-9101.|

I Name

Send one “Study Guide for the
| Associate Level CET Test.” En-
L closed is $10 (inc. postage).

l Address :
I City I
| State _ Zip I
| Send material about ISCET and I
| becoming certified. I

|

THE UNGENGORED
GONTENT OF
THID MAGATINE I3
MADE POGGIBLE BY
THE GONSTITLTION
AND
THE BILL OF RIGHTS
OFTHE
UNITED SINTES.

THE GONSTITUTION. THE WORDS W LIVE BY.

To learn Mmore about the Constitution write: Con-
stitution, Washington, D.C. 20006. The Commis-  JAV@
d;] il

sion on the Bicentennlal of The U.S. Constitution.

TSM FUNCTION GENERATOR
(Continued from page 26)

one unlabeled terminal on the ampli-
tude-scale switch. | buzzed the switch
out with my multimeter to find that
terminal “A” (as printed on the body of
the switch) was the right one. With all
the components installed, the unit
was ready for calibration.

Final Adjustment. The calibration
procedure proved to be the last hur-
dle to surmount. The process was
slightly hampered by the fact that two
off-board potentiometers have the
same designations as two on-board
pushbuttons. This is further aggra-
vated by the fact that the amplitude-
control potentiometer, which is la-
beled as P1in the schematic, is called
P1A in the calibration instructions. By
the way, none of the control functions
(frequency, amplitude scale, and am-
plitude) are mentioned in the docu-
mentation, only parts designations. |
only learned what each controf did
by studying the schematic diagram.

The remainder of the calibration in-
structions are very difficult to sort out.
They start by telling you to put one
switch in an unlabeled position, and
follow that up by telling you to "set” a
pushbutton “for 1000 Hz,” when the
switch’s real function is fo select the
sinewave output, Rather than con-
tinue to tear-apart the instructions, I'll
just present my idea of how they
should read to save space and help
anyone wishing to build the project.

First, set all on-board trimmers to
their mid position, and apply power.
Turn the amplitude-control potenti-
ometer (P1) completely clockwise,
and set the amplitude-scale switch
(S1) to the 1-volt position (the third po-
sition, moving clockwise). Push the
80-1000-Hz pushbutton (P3) and
make sure the x 2 pushbutton (P1) is
disengaged (or sticking out). Select
sinewave output by pressing P6. Con-
nect an AC voltmeter and an os-
cilloscope between the output at
point F and point D (ground) on the
circuit board. Set the scope for exter-
nal triggering and connect its trigger
input between points K and D on the
circuit board.

Regardless of the waveform that
appears on the scope, adjust RAS so
the frequency of the wave is 1000 Hz.

MW asrereaniadiahistery.com

Varying RA2 (which can be called the
sinewave-shape adjustment) causes
the output to transform from a triangle
wave to a sinewave. Adjust that po-
tentiometer to get the best sinewave
possible. Now adjust RA1 (the symme-
try frimmer) so the peaks in the wave
look like the troughs. Adjust RA1 and
RA2 again to get the best sinewave.
Now adijust RA3 so the voltmeter reads
1-volt. If necessary, adjust RA1, RAZ,
and RA3 over again. Lastly, select tri-
angle-wave output by pressing P7
and adjust RA4 till the multimeter
reads 0.82 volt.

Summary of Operation. The com-
pleted circuit performed like a
champ with but one exception: Unfor-
tunately, no matter what | did, the unit
refused to reach the maximum fre-
guency of any of its ranges. | suspect
that is probably due to stray induc-
tance (as mentioned earlier) and the
tolerance of the components. How-
ever, there is enough overlap be-
tween the different frequency ranges
to prevent gaps in the device’s overall
frequency range.

One last item that bears mention is
an undocumented pushbutton iden-
fified only as P10. Some examination
of the circuit revealed that the push-
button puts the unit into a frequency-
shift keying (FSK for short) mode. Since
there is no FSK input connection, the
unit uses its output signal as the FSK
input. The resultis a strange signal that
could be useful for ringing out cables,
as the sound it would produce is prob-
ably most distinctive.

Although building the kit required
some electronics sleuthing, | like the
end result. To be completely honest
though, my positive opinion is due in
part to the fact that | didnt mind
doing the extra homework myself. If
you're like me in that respect, and you
have some experience at electronics,
then | recommend the kit. It will give
you a little challenge for a couple of
evenings, and a good piece of test
equipment ever after once com-
pleted.

The TSM Function-Generator Kit No.
88 is available from American Design
Components (815 Fairview Ave,, Fair-
view, NJ07022; Tel. 1-800-776-3700) as
item No. 21260 for $38.95. Contfact
them directly for further information or
circle No. 119 on the Free Information
Card. |
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TV/VCR SWITCH
(Continued from page 45)

the outer sheath to circuit ground and
the inner wire to switch $1. Strain reliefs
should be provided for the power
cord and the signal cable.

Once the circuit is completely as-
sembled, visually check for wiring er-
rors, solder bridges, cold solder joints,
etc. Clear any problems that you find.
Once everything appears okay, you
are ready for the smoke test.

Smoke Test. At this point, all of the
components except for U3 should be
mounted on or connected to the cir-
cuit board in a manner that conforms
to the schematic diagramin Fig. 1. Do
not connect the wiring from the relay
to the AC line yet. Check for continuity
between both of the relay’s AC con-
tacts and the circuit board’s ground.
There must be no continuity. If there is,
find and correct the problem.

Once allis okay, plug the unitin and
check for the proper voltages at pin 8
(+12 volts) and pin 4 (—12 volts) of
U3's socket. If the voltages on those
pins are correct, unplug the unit and
install U3. Reapply power and check
for proper operation of the relay with
S1in the manuaL position and S2 in the
oN position. If that checks out, unplug
the unit, and assuming everything is
okay so far, complete the relay’s AC
wiring. Close up the case and apply
power again. With switch $1 in the
MANUAL position and S2 in the on
position, check for 117 volts AC at SO2
(the v outlet).

When the unit has passed all tests,
it's ready for use. Plug the VCR and TV
into their respective outlets. Connect
the signal cable to the VCR's base-
band video output (video-dubbing
jack). Place the VCR in the VCR mode
by operating the TVA/CR switch. Many
VCR's provide no baseband output
unless they are placed in the VCR
mode. The TV should be set to Chan-
nel 3 or 4, since the video source se-
lected for viewing will be delivered to
the TV (which functions as a monitor)
through the RF or antenna input. Now
check and verify the operation of the
circuit.

Once the circuit has been verified
as operational, you are ready to enjoy
your new video accessory, and the
convenience that it provides. [ |

ONE AMP CURRENT INJECTOR
(Continued from page 48)

With everything ready, push and
hold the current injector’s power
switch. Now adjust the trimmer poten-
tiometer (R7) until you read 1.000 amp
of current on the multimeter. That's it.
You're done. Once you have cali-
brated the unit, you can attach the
box lid using four screws.

Some multimeters cannot directly
measure current or don't have a 2-
amp scale. If this happens to be the
case, you will need to measure the
current indirectly with the use of an
accurate resistor of known value. A 0.1
to 1-ohm, 1% precision resistor that
can handle 1 amp would be ideal.
Attach the current injector clips across
the calibration resistor. Then, connect
the digital multimeter leads across the
resistor. Set the meter to measure vols.
With everything connected, press
and hold the power pushbutton on
the top of the unit’s box. Note the volt-
age reading and adjust the current-
control potentiometer (R7) on the cir-
cuit board for a voltage reading
equal to the resistor value. If all goes
well, the unit is now ready for use.

Unit Operation. With fresh batteries
installed, the FET (@1) will dissipate a
maximum of 2.5 watts. The transistor
dissipation will be maximum when the
unitis measuring resistances below 0.1
ohms. Although you installed a small
heat sink onto the transistor, it could
still get very hot if the unit is operated
for longer than a few minutes. | rec-
ommend that you use the system only
in a momentary manner. Connect it
up to the resistor to be measured, at-
tach your digital multimeter, then take
a quick measurement,

With fresh alkaline batteries, you
should be able to make hundreds of
measurements before the batteries
have to be replaced. Also, under
weak-battery conditions the power
LED may turn on when the unit is not
connected to a resistor but will fail to
turn on when a resistor is connected.
This is caused by a drop in the battery
voltage under a loaded condition.
The best way to make sure the units
batery is still good is by activating the
unit while the two test clips are shorted
together. If the light fails to turn on,
replace the batteries. [ |
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DAVID HUGHES
(Continued from page 64)

New Circuits. Very quickly Hughes
began to wonder whether the effects
of the sparking could be detected at
greater distances from their source.
He now constructed a new second-
ary or detecting circuit consisting of a
telephone receiver together with
what he called his “thermopile.”

This thermopile actually was
nothing more than one of his carbon
lozenge microphones. Perhaps
Hughes used the term thermopile be-
cause he had observed earlier that
heat enhanced the performance of
microphonic contacts. Alternatively,
he may have erroneously thought
that some type of thermoelectric
effects were present,

Hughes simplified his sparking cir-
cuit fo include only a single cell in
series with a clockwork mechanism in-
terrupter and the primary of one of his
induction coils. His transmitter and re-
ceiver were separated a distance of
several feet and were connected by
a wire,

By late October of 1879, Hughes
found he could eliminate the induc-
tion coil from the sending circuit. Any
electrical spark, no matter how it was
produced, caused a sound to be
heard in the telephone receiver.

The sending and receiving circuits
now were located in separate rooms
and were no longer connected to-
gether. Instead, the wire attached to
the receiving circuit was separated
from the sending circuit by a six-foot
gap. In effect, Hughes had dis-
covered the antenna and now was
both sending and receiving wireless
signals.

Soon, Hughes discovered that sig-
nals could be received at greater dis-
tances if both the transmitting and
receiving circuits were connected to
gas pipes buried in the ground. He
then tried to improve reception even
more by making the earth an integral
part of the receiving circuit. One side
of the telephone receiver was con-
nected to a buried lead gas pipe
while one side of the carbon lozenge
microphone was connected fo an
iron water pipe.

Immediately, the clicking Hughes
heard in the telephone receiver be-
came louder. The two pipes of dif-

ferent metals, together with the moist
earth, created a weak battery that
increased the current flow and thus
the sound heard in the felephone re-
ceiver when a spark occurred.
Hughes quickly realized that puttinga
battery in the receiving circuit would
eliminate the need for the two pipe
connections.

An iron-carriage fender was con-
nected to the transmitting circuit to
see if that would improve the radia-
tion of the waves. Soon, the iron was
replaced with wire attached to
pieces of wooden lath thereby creat-
ing a more effective transmitting an-
tenna. Now signals could be heard at
distances between the transmitter
and receiver of up to sixty feet in the
house.

Hughes now went outdoors to see if
he could increase the distance be-
tween the sending and receiving cir-
cuits still further while still hearing the
clicking sounds in the telephone re-
ceiver. Leaving his transmitter operat-
ing in his house, Hughes walked up
and down the street with the ther-
mopile detector and the telephone
receiver. He was able to detect click-
ing sounds to distances in excess of a
quarter of a mile.

Hughes noticed that the signals be-
came weaker at some locations but
then became stronger at others. That
would seem to suggest the existence
of “nodal” effects, clearly indicating
that Hughes was indeed producing
and detecting true electromagnetic
waves.

Rejection by the “Experts.” It was
on February 20 in 1880 that Hughes
invited the three chief officers of the
Royal Society to witness his experi-
ments. Hughes hoped that Spot-
fiswoode, Huxley, and Stokes would
confirm his conviction that an aspect
of science that had never been pre-
viously observed was being demon-
strated. These three leading English
scientists, however, could not be con-
vinced that David Hughes was dem-
onstrating anything new.

David Hughes should have taken
some consolation in the fact that
George Stokes, the leader in down-
playing the importance of these ex-
periments, also had rejected as ap-
parently “insignificant” several tech-
nical papers submitted to the Royal
Society by such noted scientists as

WAAMN_akperieaniadiahistorn, com

Michael Faraday and James Clerk
Maxwell. Even if these facts had been
known by Hughes, however, the
knowledge probably would have
provided him with litte consolation.

Badly disappointed and very dis-
couraged, David Hughes confinued
his experiments in hopes of producing
convincing proof that a spark dis-
charge did indeed generate the
electric waves that, he believed, were
“conducted” through the air. His en-
thusiasm for his work, however, had
been subdued as a result of Stokes’
disparaging remarks. Hughes never
did achieve the conclusive proof that
he sought and he never presented
the paper to the Royal Society as was
suggested by Spottiswoode, Huxley,
and Stokes.

The World Hails Hertz. In 1888, the
world recognized the German phys-
icist Heinrich Herfz as the person who
first verified experimentally that Max-
well's electromagnetic waves actually
exist. Hughes acknowledged the suc-
cess of Hertz with true sincerity and
professionalism. He in no way fried to
claim any priority of achievement for
himself.

It was not until 1899 that Hughes
could even be persuaded to write a
summary of the experiments that he
had conducted in 1879 and 1880.
Without this summary written shortly
before his death together with the
laboratory notebooks his widow later
gave fo the British Museum, very little
would be known about these experi-
ments.

In that summary written in 1899,
Hughes publicly stated that "Hertz's ex- -
periments were far more conclusive
than mine, although he used a much
less effective receiver than the micro-
phone or coherer.” Hughes blamed
only himself for not having publicized
his own experiments at the time they
were conducted and for not having
pursued his own work more vigorously.

The disagreement with Spotfis-
woode, Huxley, and Stokes did not de-
stroy Hughes' relationship with the
Royal Society. He was elected a Fellow
of the Society later in 1880 and in 1885
was awarded that organization’s gold
medal for scientific achievement. So
greatly admired was Hughes as a sci-
entist, an inventor, and as a person,
the Royal Society chose him asiits Pres-
ident in 1886. [ |



www.americanradiohistory.com

THINK TANK
{Continued from page 76)

After the 15 seconds elap-
ses, the first one-shot output
goes high again and its
low-to-high transition trig-
gers the second one-shot’s
input, which in turn sounds
the alarm for 30 seconds.
The buzzer will shut off any-
fime the door is shut as the
clear input (pin 13) on the
second monostable will be
pulled low by R3 in
darkness.

—Brent Hoffman, Man-
chester, TN

Would anybody care to
fry building this circuit with a
5587 If s0, you know where
1o send the results.

ONE BETTER

| have seen a variety of
very clever alarm circuits in
Think Tank over the years
(ie. Burglar-Alarm Up-
Grade and Intrusion Alarm
from the April, 1991 issue).
However, as an alarm tech-
nician, it seems strange that
most of those circuits ne-
glect one very important
feature needed to thwart
todayss skilled burglar: su-
pervised field wiring from
the panel fo the sensors.

In such a system, like the
one in Fig. 6, the sensor
loop in the field can't be
defeated by opening or
shorting it—either case
would cause a high output
fo the alarm circuit. Resistors
R1 and R2 form a voltage-
dividing network that holds
pins 5 and 6 at 6 volts. The
other resistors R3, R4, and
RS form another network
that holds pin 7 of U1-b at
4.6 volts and pin 4 of U1-a
at 7.6 volts. So the output of
both comparators (which
form a window com-
parator) will be low as long
as the proper resistance
(R1) is sensed at the end of
the sensor zone. Diodes D1
and D2 are needed to iso-
late pins 1 and 2.

In the alarm trade, R1 is
known as the EQOL. (end-of-
line) device. | used a 2k
resistor for R4 to give me
about a 2.7-volt window;
thats not too large of a
window, but wide enough
o allow for any long runs of
wire. As you can see by the
diagram, the circuit will sup-
port both normally open
and normally closed sen-
SOrs SO you can use
whatever type of magnetic
switches or other devices
you have on hand.

—Stephen Hughes, Irving,
X

Definitely an improve-
ment, although a thief
could still defeat the sensors
individually without ill effect
Also, | don't think the diodes
are needed as the sections
of the LM339 have open-
collector outpufts. By the
way, to produce active
highs, the circuit will require
a pull-up resistor at its out-
put.

Since there are no more
letters on alarm circuits, let
me take the time fo answer
a query about a very com-
mon practice in
electronics—using wire nuts
over solder joints.

HOT ISSUE

Fairly frequently in Popu-
lar Electronics, | see
references in the articles to
the fact that wire nuts
should be used on AC con-
nections as solder melts
when passing high current. |
don’t understand this. As-
sume the connection has a
resistance of between 0.001
ohm and 0.1 ohm. With a
current of 10 amps, the
heat dissipated would be
[2R = 100R, which would be
between 0.1 watt and 10
watts. That is certainly not
very much. Where's my
error?

—Fred S. Parmenta

Your math is just fine, but
your solder-joint resistance
measurement is a little con-
servative. Solder joints for

large connections, such as
the ones necessary to con-
nect heavy-gauge Romex,
fend to have greater resis-
fance (0.1to 0.5 ohms is
pretty typical). Thats be-
cause during soldering the
wire dissipates heat quickly,
forming a colder joint. Any-
thing above 0.15 ohms at
ten amps starts generating
heat dangerously close to
that of a low-wattage sol-
dering iron.

Also many AC devices
pull very high amounts of
current (called “in-rush cur-
rent”) when first turned on,
raising the current ante as
well. Each application of in-
rush current will erode the
junction, raising the resis-
tance and the heat
developed by the joint: not
good.

And consider what would
happen if the AC load
shorts. For a brief period of
time (before your house-

hold circuit breaker kicks in)
a very large current will flow
through the joint. That could
be disastrous.

Further still, since the
wires and solder are made
of different alloys, the solder
joint forms a two-junction
thermocouple. So if you
pass current through the
junction, it will generate
heat. That heat will be pro-
duced in the region where
the wire and solder meet,
thermally sfressing that
areq. In other words, the
greatest amount of heat
will be produced in the
most undesirable piace.
Over the years, that thermal
stress will undo the solder
joint.

Last, wire nuts are prac-
tical. Since you're going to
have to insulate the solder
joint anyway, why not use a
wire nut? It will attach easi-
er and stay on better than
electrical tape. ]

It opens wide.
- You'll say Ahhh!

|
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The newly improved 334 Portable PanaVise
now has a self-centering head big enough to
easily hold abjects up to 9 inches across! Double e
action jows make quick work of clamping. Reversible jow pads are ribbed on one
side and grooved on the other for plenty of gripping power. And, weight is centered
over the vise, so you'll be able to hold heavier objects. Plus, our newly patented
305 low prafile base pravides ful tilr, turm and rotation cantrol, and now halds
twice as much weight as its predecessor. The new 334 Portable PanaVise. It cuts
even the biggest jobs down to size.

1485 Southem Way © Sparks, NV 89431  (702) 353-2900 e FAX {800) 395-8002
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SPECIAL FROM ETT

O 7T —

TTL PDCKET GUIDE,
Volume 1,

7400 — 74200

..... $18.95.

. 772 —
: TTL POCKET GUIDE,
“\"‘@ Volume 2,
74201 — 74640
.. $18.95.

a1

[JTTL3 —

TTL POCKET GUIDE,
Volume 3,

74641 — 7430640

.. $18.95.

OTTLX —

ALL THREE GUIDES,
Vols 1,2, &3

(save $6.00)

..... $50.85.

Each volume provides a comprehensive list-
ing of all commonly used TTL integrated
circuits within the range of types noted. The
combination of three volumes covers 7400
through 7430640 T TL products from all ma-
jor manufacturers. All current families are
covered: standard, low power, Schottky, low
power Schottky, advanced Schottky, ad-
vanced low powered Schottky, high speed
and fast Schottky. There are eight sections to
the book. Section 1 illustrates the device
schematic using a clear and simple logic di-
agram. Next a brief description of the compo-
nents, providing quick reference to the
internal structure. The next section details
input signals or levels at individual pins. The
fourth section lists major applications and is
followed by a summary of essential data.
Below this, a table indicates the TTL families
in which the device is available, and finally,
device description and type number are high-
lighted for easy reference. A manufacturer’s
index at the back of the book shows in tabular
form which companies manufacture each
package.

Popular Electronics, November 1992

@O
N

H MAIL TO: Electronic Technology Today, Inc.
PO. Box'240
Massapequa Park, NY 11762-0240

SHIPPING CHARGES IN USA AND CANADA

$0.01 to $5.00. .. $1.50 $30.01 to $40.00. $5.50
$5.01 t0 $10.00. . $2.50 $40.01 to $50.00. $6.50
$10.01 to $20.00.$3.50 $50.01 and above $8.00
$20.01 to $30.00. $4.50

SORRY, No orders accepted outside of USA and
Canada

Total price of merchandise .... $
Shipping (see chart) ......... $
Subtetal .................. $
Sales Tax (NYSonly)......... $
Total Enclosed ............. S
Name

Address

City State Zip

49-MHZ FM TRANSMITTER
(Continued from page 42)

whip antennas are chrome plated
and therefore do not readily accept
solder. The mounting hardware
makes it a lot easier to attach a lead
wire to the antenna. Once all of the
components have been installed or
connected to the circuit board,
check your work for accuracy. If all
appears okay, move on to the test
and adjustment phase of the con-
struction.

Test and Adjustment. Before using
the 49-MHz FM Transmitter, you must
adjust R10, L1, T1, and T2. The tuning-
core setting for L2 as supplied by the

SPECIAL COMPONENT
SOURCES

Toko Inductors

Digi-Key Corporation

701 Brooks Ave. South

Thief River Falls, MN 56701-0677
Tel. 800-344-5439

Varactor Tuning Diode (Motorola)
Circuit Specialists

P.O. Box 3047

Scottsdale, AZ 85271-3047
Tel. 800-528-1417

49.890 MHz Crystal (may be used at
16.630 MHz)

Jameco Electronics

1355 Shoreway Rd.

Belmont, CA 94002

Tel, 800-831-4242

25C1687 NPN RF Transistor
MCM Electronics

858 E. Congress Park Dr.
Centerville, OH 45459-4072
Tel. 800-543-4330

CRYSTAL SOURCES

International Crystal Manufacturing Co. Inc.
P.O. Box 26330

729 W. Sheridan

Oklahoma City, OK 73126-0330

Tel: 800-426-9825 ’

Fax: 800-322-9426

Jan Crystals

2341 Crystal Dr.

P.O. Box 06017

Fort Myers, FL. 33906-6017
Tel: 800-526-9825

Fax: 813-936-3750

Crystek Crystals Corp.
1000 Crystal Dr.

FT. Myers, FL 33907
Tel: 813-936-2109
Fax: 813-939-4226

WWW. atneidsaatadioRistery. cam

factory is satisfactory and should not
require adjustment. When adjusting
any of the Toko coils (L1, T1, and T2), use
a Yss-inch blade, non-metallic align-
menttool or, as alast resort, a jeweler’s
screwdriver, The cores are very brittle
and fit snugly. Because of that, it is wise
to avoid any unnecessary adjust-
ments,

Initially, set R10 to about the 2-
o'clock position. Fully extend the tele-
scoping antenna, connect a 9-voit
battery to the circuit, and press S1.
Then, using a DC voltmeter, check for
3 volts at the R12/R13 junction; If the
voltage is otherwise, the oscillator
may not tune to the crystal’s frequen-
cy. The core of inductor L1 may be
adjusted to fine tune the oscillator’s
frequency. Generally, however, that is
not required.

The cores of RF transformers T1 and
T2 should be adjusted for maximum
RF-output power. That is indicated by
a dip in the DC emitter voltage, or a
peak in reception range. As an alter-
native, you can lightly couple the
probe of a 50- or 100-MHz os-
cilloscope to the antenna, and then
tune T1 and T2 for maximum signal
strength. Once the adjustments are
completed, your transmitter is ready
for operation.

Conclusion. The 49-MHz FM Transmit-
ter offers many advantages over
other 49-MHz transmitters and wire-
less microphones. Its highly stable
VCXO keeps its signal locked on fre-
quency. It's easy construction and low
cost allow you to build as many trans-
mitters you need to operate on the
frequencies that are of interest to you.
And the 9-volt power requirement al-
lows you to use a battery or a 9-volt
wall adapter. In addition, the 49-MHz
FM Transmitter is just plain fun to build
and use, offering insight into the world
of RF circuits. ]
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ELECTRONICS MARKET PLACE

FOR SALE
save

CABLE descrambiler 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.

JERROLD, Tocom and Zenith “test” chips.
Fully activates unit. $50.00. Cable de-
scramblers from $40.00. Orders 1 (800)
452-7090. information (310) 867-0081.

OSCILLOSCOPE 50 MHz, dual channel, solid
state calibrated, manual $250.00. 1 (800)
835-8335 X-123.

CLASSIFIED AD ORDER FORM
Jo run your own classified ad, put one word on each of the lines below and send this form along with your check to:

Popular Electronics Classified Ads, 500-B Bi-County Boulevard, Farmingdale, N.Y. 11735

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For
special headings, there is a surcharge of $11.00.

( ) Plans/Kits () Business Opportunities ( ) For Sale

() Education/Instruction ( ) Wanted ( ) Satellite Television

{

Special Category: $11.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
(No refunds or credits for typesetting errors can be made unless you clearly print or type your
copy.) Rates indicated are for standard style classified ads only. See below for additional
charges for special ads. Minimum: 15 words.

1 2 3 4 5
6 i 7 8 9 10
1 12 13 14 15 (323.25)
16 ($24.80) 17 ($26.35) 18 ($27.90) 19 ($29.45) 20 ($31.00)
21 ($32.55) 22 ($34.10) 23 ($35.65) 24 ($37.20) 25 ($38.75)
726 (340.30) 27 ($41.85) 28 ($43.40) 29 ($44.95) 30 ($46.50)
31 ($48.05) 32 ($49.60) 33 ($5115) 34 (85270) 35 (85425)

We accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fill
in the following additional information (Sorry, no telephone orders can be accepted.):

Card Number Expiration Date

/ -

SIGNATURE

PRINT NAME

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED.
CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services)
$1.55 per word prepaid (no charge for ZIP code)...MINIMUM 15 WORDS. 5% discount for same ad in 6
issues within one year; 10% discount for 12 issues within one year if prepaid. NON-COMMERCIAL RATE:
(for individuals who want to buy or sell apersonal item) $1.25 per word, prepaid....no minimum. ONLY FIRST
WORD AND NAME set in bold caps at no extra charge. Additional bold face (not available as all caps) 30¢
per word additional. Entire ad in boldface, $1.85 per word. TINT SCREEN BEHIND ENTIRE AD: $1.90 per
word. TINT SCREEN BEHIND ENTIRE AD PLUS ALL BOLD FACE AD: $2.25 per word. EXPANDED
TYPE AD: $2.05 per word prepaid. Entire ad in boldface, $2.45 per word. TINT SCREEN BEHIND ENTIRE
EXPANDED TYPE AD: $2.55 per word. TINT SCREEN BEHIND ENTIRE EXPANDED TYPE AD PLUS
ALL BOLD FACE AD: $2.95 per word. DISPLAY ADS: 1" x 2v"—$205.00;2" x 2Ve—$410.00;3" x 2Va"—
$615.00. General Information: Frequency rates and pregaymenl discounts are available. ALL COPY
SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS USING P.O. BOX ADDRESS WILL NOT
BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT ADDRESS AND
PHONE NUMBER. Copy to be in our hands on the 18th of the fourth month preceding the date of
issue (i.e.; Sept. issue copy must be received by May 18th). When normal closing date falls on
Saturday, Sunday or Holiday, issue closes on preceding work day. Send for the classified brochure.
Circle Number 49 on the Free Information Card.

WWW_ ammerieanatadiahistary.com

PRINTED circuit boards — etched, drilled, tin
plated. Single sided $1.25/sq. inch. No setup
charge. CHELCO ELECTRONICS, 61 Water
Street, Mayville, NY 14757. 1 (800) 388-8521.

LASER & solar energy products Lasers from

$15.00. We specialize in laser and solar energy

products for commercial, and hobbyist applica-

tions. Free catalog: DESIGN IMAGES, Dept. P7,

ggx 292125, Lewisville, TX 75029. (214)
1-9711.

CABLE Descrambiers! Build your own de-
scrambler for less than $12.00 in seven easy
steps. Complete instructions $10.00. Radio
Shack parts listand FREE descrambling methods
that cost nothing to try included. HARRYWHITE,
PO Box 1790, Baytown, TX 77520.

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

FREE electronics catalog. Transistors, IC's, elec-
tronic com) ts, etc. Call INTERNATIONAL
MICROELECTRONICS (817) 561-2244, PO Box
170415, Dept. PE, Arlington, TX 76003.

SITELINE LASERS, INC. is offering its 5 — 8
milliwatt He-Ne lasers and power supplies for sale
at manufacturers pricing. Supplies can be pur-
chased in Do-i-Yourself kits. Send SASE and
phone number for free catalog, or call (206)
481-9490.

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. BOX 31500PE, PHOENIX, AZ 85046

LASERS Uniphase model 1107P 632.8nM .8mW
helium neon with laser power supply. Slightly
used. Power supply requires 48VDC input power.
$55.00 each + $5.00S/H or SASE for info. P.E.P.
ENTERPRISES, PO Box 92, Northville, M1 48167.

SOLDERLESS breadboards with versatile mag-
netic mounting. Modules have 840 tie-points and
are color coded and numbered. $6.50 each. Add
$2.00 S&H. OMEGATRONICS, PO Box 911,
Blioomingdale, IL 60108.
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Popular Electronics, November 1992
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FREE CATALOG

FAMOUS ““FIRESTIK” BRAND CB ANTENNAS
AND ACCESSORIES. QUALITY PRODUCTS

FOR THE SERIOUS CB’er. SINCE 1962
FIRESTIK ANTENNA COMPANY

2614 EAST ADAMS
PHOENIX, ARIZONA 85034

MORSE Code music? Powerful-breakthrough!
43 Morse Code characters sent with a rhythmic
beat. Easy way to learn or retain Morse Code
skills. Now the secret is yours! Order "The
Rhythm of the Code” cassette today! Send
$9.95 to: KAWA RECORDS, PO Box 319-PE,
Weymouth, MA 02188.

SURPLUS solar panels, 105 watt set, $469.99
unframed $300.00. 35 watt $189.99. All panels 5
year warranty. Visa, Mastercard. (602) 276-5083.

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.

Quality Microwave TV Antennas

o

“ WIRELESS CABLE - IFTS - MMDS - Amateur TV
Ultra High Gain 50db(+) « Tuneable 1.9 to 2.7 Ghz.

& *55-Channel Dish System $199.95

¢ + 36-Channel Dish System  $149.95

+ 20-Channel Dish System  $124.95
« Optional Commercial Grid Antenna (not shown) Add $50 00
« Yagi Antennas Components, Custorn Tuning Available
o Call or write {SASE) for “FREE™ Catalog
"o PHILLIPS-TEGH ELECTRONICS
Dish System P.0. Box B533 « Scottsdale, AZ 85252
LIFENME (602} 947-7700 ($3.00 Credit all phone orders}
WARRANTY  MasterCard o Visa o Amencan Express o C0D's o Quantsty Pricing

300 Experimenters Circuits — Complete in 6
practical books using diodes, relays, FETSs,
LED's. IC 555's, and 1C 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.

GENERAL Instrument DPV-7's $250.00. Tocom,
Zenith, Scientific Atlanta, $150.00 to $250.00. Call
CABLE WORLD, 1 (800) 234-7193.

ELECTRONIC components! Dependable name
brands. Huge selection. No minimum order re-
quired. Rapid order processin? with low prices.
Satisfaction guaranteed. Send for free catalog to:
BUSSER DEBARR, PO Box 902, Webster Sta-
tion, Alameda, CA 94501.

FASCINATING Electronic Devices! Dazers!
Lasers! Transmitters! Detectors! Free energy!
Tesla! Kits/assembled! Catalog $4.00. (refunda-
ble) QUANTUM RESEARCH, 17919-77 Avenue,
Edmonton, Alberta T5T 2S1.

DESCRAMBLER kits. Complete cable kit $44.95.
Complete satellite kit $49.95. Add $5.00 shipping.
Free brochure. No New York sales. SUMMIT PE,
Box 489, Bronx, NY 10465.

FREE! Catalo%of fun and easy-to-build electronic
kits. LNS TECHNOLOGIES, 20993 Foothill Blvd.,
Suite 307P, Hayward, CA 94541-1511.

SURVEILLANCE transmitter kits tune from 65
to 305 MHz. Mains powered duplex, telephone,
room, combination telephone/room. Catalog with
Popular Communications, Popular Elec-
tronics and Radio-Electronics book reviews of
“Electronic Eavesdropping Equipment De-
sign,” $2.00. SHEFFIELD ELECTRONICS, PO
Box 377785-A, Chicago, IL 60637-7785.

CABLE descramblers, build your own, SSAVI,
gated sync, sinewave. $14.95. CABLETRONICS,
box 30502PE, Bethesda, MD 20824.

RADIO controlled car starter. Build and assem-
ble a remote contro! car starter. Start your car from
inside the house. For plans and instructions send
$10.00 to JEFF COX, 1418-B Forestdale Bivd.,
#201, Birmingham, AL 35214-3016.

AUTOMOTIVE electrical monitor. Complete kit
$6.95. Assembled $9.95. $3.00 S/H. NY residents
add tax. VR ELECTRONICS CORPORATION,
47-30 196 St., Flushing, NY 11358.

ETCH PCB' yourself, new technique, no chemi-
cals, easy, cheap, full instructions, sharefare,
$1.00, SA%E, NICKNAP PRODUCTS, Suite 297,
CN 1907, Wall, NJ 07719.

TEST-aids for testing units in full servive
mode. Starcom Vii, $40.00; Starcom VI,
$30.00; Starcom DPBB, $50.00; Pioneer,
clears error codes E2 E3 E4 E5, $75.00;
Pioneer cubes, will not alter internal serial
number, $175.00; Tocom VIP 5503/5507,
$25.00; S.A. 8500, $25.00; 8550, $30.00;
8580, $40.00, 8570/90, $50.00; Zenith
Ztac, $25.00; security tools and remotes.
N.E. ENGINEERING (617) 770-3830.

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§Ius$3.50forshi ping. USA and Can-
ada only. US funds. ETT, INC., PO Box 240, Mas-
sapequa Park, NY 11762-0240.

SAVE 50-75% + on all electronic products: com-
puters, stereo, TVs, parts. More. Self or profit. Info
$1.00 SASE. EMPIRE, PO Box 1414, Bristol, VA
24201, (615) 764-0186.

Build this kit which removes lead
HEMOVE vocals from standard stereo records,
CD's, tapes or FM broadcasts. Sing

LEAD along with the background music
Use with any home component
vu G A LS stereo. Additional kit adds reverb to
your voice, then mixes it with music
Fram Pre-assembled boards also avail-
[ e Wl 2ble. Call or write for free info.
s Weed echnologies, 14773
EIER R il ll | ingsey Rd., Mt. Orab, Ohio 45154.

PLANS & KITS

HOBBY/broadcasting/ham/CB/surveillance
transmitters, amplifiers, cable TV, science, bugs,
other great projects! Catalog $1.00 PANAXIS, Box
130-H11, Paradise, CA 95967.

BUILD — five-digit, ohms, capacitance, frequen-
¢y, pulse, multimeter. Board, and instructions
$9.95. BAGNALL ELECTRONICS, 179 May,
Fairfield, CT 06430.

BUILD 0-50 volt regulated dual tracking power
supply. Schematics and instructions. $5.95. SMS
ENGINEERING 5932 West Bell Road, Suite
D106, Glendale, AZ 85308.

FREE information! Research engineer earns liv-
ing with stocks safely. HILL, PO Box 48194, Niles,
IL 60648.

FEDERAL loans for small businesses now avail-
able. 1 (800) 777-6342 for free details.

ELECTRONICS dealers: Expand your product
line. Make $$$! Become an American Electronics
Dealer! Profit opportunities since 1965. Call WAY-
NE MARKS, 1 (800) 872-1373.

DISTRIBUTORS needed — High profits, untap-
ped markets. Mini satellite antennas for homes,
RV’s & business use. As low as $361.00. 24 hrs.
(913) 599-8286.

EARN $1000.00 weekly in multi-level marketing!
Guaranteed!! Free information. Send SASE to
VENTURE ENTERPRISES, Box 2084-P, Provo,
Utah 84603.

ELECTRONICS business in beautiful Salida Col-
orado includes inventory and real estate.
$65,000.00. Contact SOUTHWEST CENTEN-
NIAL, 245 E. Hwy. 50, Salida, CO 81201.

BEST BY MAIL |

Rates: Write National, Box 5, S ta, FL 34230
BOOKS—CATALOGS— MAGAZINES
ELECTRONIC ENGINEERING. 8 volumes complete.
$109.95. No prlor knowledge required. Free brochure.

BANNER TECHNICAL BOOKS, 1203 Grant Ave., Rockford,
IL 61103,

OF INTEREST TO ALL
YOU TOO CAN import from Taiwan and Hong Kong. Free
information. Box 661, Dallas, GA 30132.
JOB SEEKERS! GET jobs you want. Guide shows insider
gg&riezts, details: Paciflcwest, Box 245(PE), Simi Valley, CA

MONITOR CORDLESS TELEPHONE Coversations from
your home or car. For details send $10.00 to: Bennett
Distributors, 824 EA. Rand Road, Suite 186, Arlington
Heights, 1L 60004.

HERBS, SPICES, SASE: Herb Sense, 1032 Irving St., Box
446-(PE}, San Francisco, CA 94122,

BALDING: 30 DAY MONEY BACK GUARANTEE - PAUL
ROBERTS’ Hair Loss treatment. Send just $9.95 to: PAUL
ROBERTS, Dept. A12, P. O. Box 1758, Media, PA 19063.
ASK FOR FREE GIFT WITH PURCHASE.

MONEYMAKING OPPORTUNITIES

$1500.00 A WEEK At Home. For Free Information Send A
Stamped Envelope To: American-Dream, PO Box 1533-1,
North Wales, PA 19454,

WANTED
PROTECT and market nour new product
ideas! Call THE IDEA EXCHANGE — Fast, pro-

fessional, confidential: 1 (B00) 272-6875.

ANTIQIéE RADIO CLASSIFIED
Free Sample! (il = H
’/‘\mique Rad%se -@[#_@J‘ﬁw
Largest Circulation Monthly, °
Articles, Ads & Classifieds.

6-Month Trial: $15. 1-Yr: $27($40-1st Class).
A.R.C., P.O. Box 802-L8, Carlisle, MA 01741

BUSINESS OPPORTUNITIES

YOUR own radio station! Licensed/unlicensed.
AM, FM, TV, cable. Information $1.00 BROAD-
CASTING, Box 130-H11, Paradise, CA 95967.

EASY work! Excellent pay! Assemble products at
home. Call toll free 1 (800) 467-5566 Ext. 5730.

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-
ghone 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.

SATELLITE TV

FREE Catalog — Do-it-Yourself. Save 40%-60%.
Lowest prices worldwide, systems, upgrades,
parts. All major brands factory fresh and warran-
tied. SKYVISION, 1048 Frontier, Fergus Falls, MN
56537. 1 (800) 334-6455.

SATELLITE TV — Do It Yourself, major brands
discounted, We'll beat everyone's price. Discount
LARRY, (609) 596-0656.

VIDEOCIPHER I descrambling manual. Sche-
matics, video and audio, $18.95. Videocipher |l
032, $15.00. Videocipher |l pius, $20.00. Soft-
ware, $25.00. CABLETRONICS, Box 30502PE,
Bethesda, MD 20824.

T.V. FILTERS

T.V. notch filters, phone recording equipment, bro-
chure $1.00. MICRO THinc., Box 63/6025,
Margate, FL 33063. (305) 752-9202.

HOME EXTERMINATION

HOME assembly work available! Guaranteed
easy money! Free detailst HOMEWORK-P, Box
520, Danville, NH 03819.

WWWY . amekiseatadiahistery com

NEW book: “Become Roach-Free” Exter-
minator explains: in detail. $20.00 EPE, POB 74C,
Calhoun, LA 71225-0074.
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COMPUTERS

DEAL directly and save with the number one man-
ufacturer of computers and peripherals in the
world Taiwan over 290 addresses $12.50 + $2.50
S/H. G.R. STRINGER, PO Box 30563, Houston,
TX 77249-0563.

TELECOMMUNICATIONS

CORDLESS phone scandal! Long-range eaves-
dropping secrets exposed. Millions unaware!
Protect your privacy. $12.00. AIRWAVES, 5319
University, Suite 300PE1, Irvine, CA 92715. (Hur-
ry! Limited offer.)

EDUCATION/INSTRUCTION

LEARN IBM PC assembly language. Disk
$5.00. Book $18.00. ZIPFAST, Box 12238, Lex-
ington, KY 40581-2238.

VCR repair. Save money — make big profits!
Learn how from How to Keep Your VCR Alive.
“This detailed, step-by-step manual enables any-
one with no previous knowledge or experience to
fix most VCR problems easily, quickly, and inex-
pensively with a few simple tools.” — Small Press
Review. Hi%hly recommended by Electronic Ser-
vicing and Technology, Modern Electronics, Popu-
lar Electronics, Popular Communications, Vid-
eomaker, Video, Nuts and Volts, and many other
electronics and video magazines "Far better than
Viejo at 1/7 the cost.” 403 page book, with 704
illustrations, plus professional head-cleaning tool.
Obtain from B. Daltons or send $24.95 to
WORTHINGTON PUBLISHING, 6907-202H
Halifax River Drive, Tampa, FL 33617. Publisher
pays S&H. Money-back satisfaction guarantee!

ELECTRONICS tutorial software. Nine diskettes.
Over 1000 screens of information and help on DC,
AC, analog and digital. Q&A format. IBM $25.00.
TUTOR-TECH, 5591 Kimberly St., San Jose, CA
95129. (408) 252-3223.

LEARN computers. Tutorials and software. Pro-
grams sampler $11. Catalog $1.00. Complete IBM
software line — education, business, scientific,
ames, Windows. State disk size. VISTA-PE
OFTWARE, 95106 Huaala Place, Mililani, HI
96789.

LEARN electronics, math, computer program-
ming simultaneously. Book $28.95 (includes ship-
ping). HI-TEK PUBLISHING CO., 325 Aleut
Court, Fremont, CA 94539.

TEACH yourself electronics and digital basics.
Programmed courses. $17.00 each, both $29.00.
Satisfaction guaranteed. TEKNOWLEDGY
Sg)URCES, 6050 NW 68th St., Parkland, FL
33067. .

PATENT it yourself. Eliminate huge fees. Com-
plete practical instructions $9.95: PATENT
GUIDE, PO Box 654, Gurnee, IL 60031.

MASTERCARD AND VISA are now accept-
ed for payment of your advertising. Simply
complete the Classified Ad order form and
we will bill you.

THIS IS A BOLDFACE EXPANDED-TYPE AD
WITH A TINT SCREEN. See how it jumps
out on the page. To order your ad in this
fom:’at calculate the cost at $2.70 per
word.

BUY BONDS

FREE CATALOG!
1-800-648-7938

JERROLD HAMLIN OAK ETC

CABLE TV

DESCRAMBLERS

* Special Dealer Prices!

= Compare our Low Retall Prices!
* Guaranteed Prices & Warrantiog!
* Ovders Shipped Immediately!

REPUBLIC CABLE PRODUCTS, INC.

Leed 080 Paradise Rd, #15, Deptrcq
Las Vegas, NV 89109

For all ather information {702) 362-9026

# 9 % % PRESENTING ¥ ¥ % %

DESCRAMBLERS

¥ % % % % STARRING 9 9 9 % %
JERROLD, HAMLIN, OAK
AND OTHER FAMOUS MANUFACTURERS

* FINEST WARRANTY PROGRAM AVAILABLE
* LOWEST RETAIL/WHOLESALE PRICES IN US
* ORDERS SHIPPED FROM STOCK WITHIN 24 HRS
¢ ALL MAJOR CREDIT CARDS ACCEPTED

FOR FREE CATALOG ONLY 1-800-345-8927
FOR ALL INFORMATION 1-818-709-9937

PACIFIC CABLE CO.. INC.
Ti25%y Reseda Bivd.. Dept, 2020
Reseda. CA 91335

WE'RE
THE
#1
HOPE
FOR

KILLER:

LUNG
DISEASE

AMERICAN
LUNG
_ ASSOCIATION®

The Christmas Seal People ®

Space contributed by the publisher as a public service.

WWW. atneidsaadiadioRistorv.com

r---------------l

FUN WITH
ELECTRONICS

4 []160—COIL DESIGN &
CONSTRUCTION MANUAL
... $5.95. How to make RF. IF.
audio and power coils; chokes
and transformers. Practically
every possible type 1S dis-
cussed

PCP113—THE PC MUSIC P
HANDBOOK .... $13.95.
Learn the basics of computer
music systems. For the pro-
tessional musician, gifted am-
ateur of just plain curious.

<« [ BP297—LOUDSPEAK-
ERS FOR MUSICIANS ....
$6.25. Loudspeaker design
from |he musician’s point of
view! All you need to know,
and you should be able to de-
sign your own after reading
this.

BP277—HIGH POWER p
AUDIO AMPLIFIER CON-
STRUCTION .... $6.25. Here's
background and practical de-
sign information on high power
audio amphfiers capable of
300 400 watts rm.s. You'll

find MOSFET and bipolar out-

put transistors in inverting and
non-inverting circuits.

< BP302—A CONCISE
USER’S GUIDE TO LOTUS
1-2-3RELEASE 3.1....$6.25.
If you are a PC user and want
to upgrade to Lotus 1-2-3 re-
lease 3.1. this book can teach
you how to do thatin the short-
est and most effective way.

[/ BP298—A CONCISE IN- p
TRODUCTION TO THE MAC-
INTOSH SYSTEM AND
FINDER ... $6.25. This intro-
duction for those new to the
Mac, this book also serves as

a quick refresher for experi-
enced owners that have not
used the machine in some
time.

Pkl il

MAIL TO: Electronic Technology Today, Inc.
P.O. Box 240
Massapequa Park, NY 11762-0240

SHIPPING CHARGES IN USA AND CANADA

$0.011t0 $5.00 ...$1.50 $30.01 to $40.00 .$5.50I
$5.01t0 $10.00 . .$2.50 $40.01 to $50.00 . $6.50

B $10.01 0 $20.00 .$3.50 $50.01 and above . $3.00

§ $20.01 to $30.00 . $4.50
g SORRY, No orders accepted outside of USA and
Canada

Total price of merchandise 3
Shipping (see chart) 3

Subtotal A $
Sales Tax (NYS only) $
Total Enclosed $

Name __

Address

City State Zip

SoL01103)3 Jeindod ‘Z661 18quUIsnoN

[{<]
(1]
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Popular Electronics, November 1992

©
N

mA_D\TERT|S|NG INDEX ADVERTISING SALES OFFICE

POPULAR ELECTRONICS magazine does not assume any responsibility for errors
that may appear in the index below.

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

i o
Free Information No. Page 19 KepcolIne..................... 26 Farmingdale, NY 11735
—  47th Street Photo ... ....... IS 11 MD Electronics. ............... » | 1(516)293-3000
Larry Steckler
6 AMC Sales ................. .. 26 9 Mouser ...................... 67 President
—  Antique Radio Classified. .. ... 94 —  NRISchools .................. 25 Christina Estrada
Assistant to the President
—_ CBC International . . ........... 93 5 Number One Systems Ltd. . .. ... 7t For Advertising ONLY
516-293-3000
— CIE ... ... 11 — Pacific Cable . .. ............... 95 Fax 1-516-293-3115
e CLAGGK, Inc.................. 4 7 Panavise. . .................... 91 Larry Steckler
publisher
— Cable Ready Company ......... 93 15 People’s College . ... ............3 Arline Fishman
i . advertising director
— Command Productions . ........ 85 — Phillips Tech . .. ............... 94

Denise Mullen
— Electronic Tech. Today . ..77. 92, 95 — R.E. Video Offer. . . .......... Ccv2 advertising assistant

Kelly McQuade

— Electronics Book Club.. . . .. 19, CV3 — Republic Cable .. .............. 95 credit manager
—  Firestik Il .................... 94 12, 13 The School of VCR Repair .. . 67. 71 Customer Service/Order Entry
1-800-435-0715
— Grantham College . . ........... 28 17 US.Cable.................... 83 1-800-892-0753
7:30 AM - 8:30 PM EST
14 Heathkit ..................... 89 8 Viejo Publications ............. 89
— HighText Publications, Inc. .. 70.79 — WIMK..................30.CV4
s . SALES OFFICES
18 Home Automation Systems. . . ... 87 — Weeder Technologies .. ......... 94
EAST/SOUTHEAST
— ISCET ..o 88 16  Zentek Corp................... 83 Stanley Levitan

Eastern Sales Manager
1 Overlook Ave

Great Neck, NY' 11021
GET THE LATEST ADVANCES IN ELECTRONICS e

WITH A SUBSCRIPTION TO

Hecmmcs

m Combined with

mmmrs'@

Fax 1-516-487-8402

MIDWEST/Texas/Arkansas/
Oklahoma, Colorado, Arizona
Ralph Bergen

Midwest Sales Manager

ENJOY THE WORLD OF One Northfield Plaza, Suite 300
Hardre ELECTRONICS EACH MONTH! ake Northfield, IL 60093-1214
E ' ﬂ'mﬂ'ﬂs Electronics Now looks to the One treecanm 1-708-446-1444

future @ndlsheis youwhet 3,000000 matches. Fax 1-708-559-0562

new video, audio and
computer products are on
the horizon. What's more you'll
find helpful, monthly

PACIFIC COAST/Mountain States
Mike Brooks

departments such as Video Pattis/3M
News, Equipment Reports, 1800 North Highland Avenue
Hardware Hacker, Audio Suite 717

Update, Drawing Board,
Computer Connections, New
Products, and more. All
designed to give you

Hollywood, CA 90028
1-213-462-2700
Fax 1-213-463-0544

One match can burn
instruction, tips. and fun, 3000000 s
SUBSCRIBE TODAY e
s Nicki Van Suydam
S Pattis/3M
~Justfill out the order card @;1 1800 North Highland Avenue
in this magazine and mail it in today. A Publ Servace of Thiy Magaczine Suite 717

& The Advernsing Council

Hollywood, CA 90028
FOR FASTER SERVICE CALL TODAY 1-213-462-2700

—1-__8__0_0-999' 7 1 39 P Fax 1-213-463-0544

WWW.atnedsaatadioRistery.com
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THE GIANT BOOK OF
ELECTRONICS
PROJECTS

Select any 5 books

1367P $29.95 3804P $19.95

Softcover ) Softcover zgzssoi:tcosvlag.ss o ; 5 l(vq Iut Es
T ——a T i a2
Lowcost ELECTRONIC ' $ 144.7 5)
St
[ . J
,ﬁ F i g o o e e i . =
T R SN when you join the Electronics Book Club
S e % |
gl = V'FFFFF i
T VET 'VP’FFPP
3219P $18.95 2613P $17.95 1938-XXX  $60.00
Softcover Softcover Counts as 3
MASTERING et i
Electronics il e CREATIVE
' Math S : CIRCUIT

DESIGN

|

SECOND EDITION
I;l

L]
h Rt P s
3589 $27.95 3610 $28.95
& N “rmbhm.onligg and Repairing | i % j = !
) . | AUDIO EQUIPMENT i B Fah 8 : |
AL Ugingh ELECTRONIC LUE)e FLECTRONIC |
7 oupero gowués - f (OMPONENTS |
WIBIN - I A Complete
iy 1o | ' Reference |
for Project
- ¢ | Builders
VP - | |
P o =1 3 - )
4000P $9.95 ITTTXX $32.95 2867P $18.95 3540 $26.95 2883P $16.95 3374P $16.95
Softcover Counts as 2 Softcover . Softcovar Softcover
i I" BEGINNER'S g == o :
GUIDE TO TROUBLESHOOTING | TV REPAIR “Home Remote-Contral
| ESHOOTING f | | 0 emote-Conl
_TROU%PM et 5 1 355“.5.’,'{1‘% ’ Emmom% | [ Fom BEGINNERS | & Automation Projects
|SOL]D STATE TVs EQUIPMEN - 2 FOLRTH EDITION } T FEATURING 77 |
i [ SECOND EDITION | WITHOUT SERVICE i STEP-BY-STEP
sl = DATA TLLUSTRATED
f | i PROJECTS

Counts as 2 Softcover Counts as 2

As a member of

the Electronics Book Club ...

- .. you'll enjoy receiving Club bulletins every 3-4
weeks containing exciting offers on the latest books
in the field at savings of up to 50% off of regular
publishers’ prices. If you want the Main Selection do
nothing and it will be shipped automatically. If you
want another book, or no book at all, simply return
the reply form to us by the date specified. You'll have
at least 10 days to decide. And you'll be eligible for
FREE books through our NEW Bonus Book Program.
Your only obligation is to purchase 3 more books
during the next 12 months, after which you may

cancel your membership at any time. ©1992 EBC
All books are hardcover unless otherwise noted. (Publishers’ prices shown)
A shipping/handling charge and sales tax will be added to all orders.
If coupon is missing, write to:
Electronics Book Club, Blue Ridge Summit, PA 17294-0810

Your most complete and

comprehbensive source for the
finest electronics books.

B | SECOND EDITION

gzl

Second Edition

: r | #
4 o a -'a}r{_, ;
T . " L 3
] 1 Tk
(= i SRR SRS ;
3700-XX  $36.95 3632P $10.95 9290-XX  $36.00 2880P $14 95 3627P $19.95 3765 $29.95 36T7-XX  $34.95
Softcover Softcover . Counts as 2

ELECTRONICS
=BOOK CLUB*"

Blue Ridge Summit, PA 17294-0810

YES! Piease rush me the books indicated below, billing me just $4.95 plus ship-
ping/handling & tax. Enroll me as a member of the Electronics Book Club according
to the terms outlined in this ad. If not satisfied, | may return the books within ten days
and have my membership cancelled. A shipping/handling charge and sales tax will
be added to all orders.

| l | | |

|
|
I
|
|
|
!
|
|
|
!
If you select a book that counts as 2 choices, write the book number in one box and XX in the next. |
!
|
|
!
|
|
|
|
|
l

If you select a Counts as 3 book, write the book number in one box and XXX in the next 2 baxes.

Name

Address

City State

Zip _Phona _

Valid for rew members only, subject to acceptance by EBC. Canad s must remit in U.S. funds. Applicarts outside

——— e — s —— — ——

the U.S. and Canada will receive special ordering ins:ructions. PE1182

WW\W\. aknerieantadiahisioryv.com
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PYOUR HOME &
the television series,
will help guide you through it.

For most families . . . our homes are
the biggest purchase wz’ll ever make. From time to

time we've all thought about making changes to our homes. By
watching the YOUR HOME television series. you can catch all of the latest
ideas and trends designed to get you through the maze of products that will enhance the

beauty. functionality, and quality of the time that you spend at home. Whether you're building a
dream kitchen or attempting to create the home theater experience, from the simple to the exotic. YOUR HOME
has a wealth of great ideas. It’s like going to the world’s biggest home and garden store each and every week.

Tune into upcoming shows to check out the best and brightest in home products and services:

ACTION INDUSTRIES EMSON HARTCO

The most comfortable recliners The Ultimate Squeeze, Juice Pattern Plus—Acrylic Impregnated
from one of America’s oldest Extractor for healthy great tasting Hardwood Flooring.

names in quality furniture. . .Lane. juices made at home.

ALCOA BUILDING PROD. GARLAND

Quality Aluminum, Vinyl, and Garland Ranges, started as a range INFINITY SYSTEMS, INC.
Stezl Building products featuring for professionals and it's stayed that Infinity. . .We get you back to what
Lake Forest Exteriors. way. it’s all about. . .Entertainment.

Check your local cable listing for the time and channel number in your area.

A presentation of
WJMK - 2424 N. Federal Highway - Boca Raton, FL 33431 - (407) 367-0703

WWW. asknerieantadiahigstory. com
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