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SPECIAL ANNOUNCEMENT
MOHAWK-ENVIRONMENTAL SERVICES
ELECTRONIC, AND MECH ENGINEERING DESIGNS

NEW

SWITCH- CHARGER

long period of research and development, Mohawk Engineering announces
a revolutionary new switch and charging system. This new switch will allow a
battery system of any type to supply power to a load or device while
automatically and simultaneously allowing the battery to recharge itself. While
hard to believe, it is true. Now you can find out for yourself! We are offering
technical plans and complete blueprints for $100 per set (shipping and handling
included). Just fill out the coupon below and enclose payment. We accept check,
or money order.
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MOHAWK ENVIRONMENTAL SERVICES
P.O. Box 5853

Springfield, MA

01101
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HDTV: A STEP CLOSER
The long awaited beginning of High Definition TV (HDTV)
broadcasting took a giant step forward this past May when the
proponents of the three most promising systems set aside
their differences and agreed to work together to develop one
state -of- the -art standard. As a result, HDTV broadcasts could
begin as early as 1995.
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The alliance became necessary when, after extensive testing,
the FCC decided that all of the proposed HDTV systems still
under consideration required more work before they could be
adopted. Further, the rival groups were encouraged by the
FCC to bury their differences to avoid the expense and delay
that another round of testing would require, and to avoid facing
the nearly inevitable litigation from the losers of the
competition.

There are, however, still some hurdles to be dealt with. A
prototype joint system must still be built, tested, and submitted
to the FCC for approval. Once approved, each television
station would be given an additional channel assignment and
would be required to begin broadcasting HDTV within five
years. Fifteen years after the standard has been adopted, all
NTSC broadcasting is to cease.
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The agreement is a victory for U.S. technology. While two non U.S. companies (Thompson and Philips) are part of the
alliance, the remainder are U.S. companies (including Zenith,
General Instruments, and AT &T) and institutions (MIT). It is
also a case where being second means finishing first. You
may recall that Japan has had HDTV for several years now.
However, their analog standard has been largely rendered
obsolete by digital technology (the U.S. systems will be all
digital) and is sure to be replaced sometime in the future.
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However, winning the technology race is one matter; having
that victory result in more jobs is another. The technology will
have to be licensed to anyone who wants to build HDTV sets,
and the U.S. lags badly behind its international competitors in
manufacturing costs. That may not be that big a problem
initially, when first generation sets could cost upwards of
$2000, but prices, and profit margins, are sure to rapidly fall.
That's when keeping jobs here will again be a challenge.
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Since some of the equipment and circuitry described in
POPULAR ELECTRONICS may relate to or be covered by
U.S. patents, POPULAR ELECTRONICS disclaims any liability for the infringement of such patents by the making,
using. or selling of any such equipment or circuitry, and
suggests that anyone interested in such projects consult a
patent attorney.

C,1/42 Carl Laron
Editor

SORRY, WRONG

LETTERS

ADDRESS
An error appeared in the ordering information for the book
Heath Nostalgia, which was reviewed in Electronics Library in
the June 1993 issue. The correct address is Heath Nostalgia,
4320-196th S.W., Suite B-111,
Lynnwood, WA 98036. We are
sorry for any inconvenience that
this may have caused.- Editor

Thanks again for a breath of
air-or should say "sky ?"

fresh

I

S.P.

Jamestown, CA
While rather enjoyed the article "200 Channels to Choose
From" in the June 1993 issue, I
need to remark on a factual
I

WATCHING THE

BIRDIES

error.

Finally, an accurate and objective article about TVRO has
appeared in my favorite magazine, Popular Electronics.
What a thrill it was to read the
article, "200 Channels to
Choose From," and the Gizmo
section devoted to satellite TV
(June, 1993).
I have been a satellite viewer
for about ten years, and I'm
totally spoiled by all the programming. I love TVRO so
much that I became a certified
satellite installer through the
Electronics Technicians Association. I'm also a CET. have
taught classes in TVRO to certify others, and am very
pleased at the simple and
straight -forward way that the articles were presented.
I would also like to add a
point about the diversity of the
programming available on
TVRO. Intelsats that link other
continents also can be viewed
with C -Band WHO, but have a
circular polarization. In order to
convert from a horizontal/vertical polarization to circular, a
circular wave guide can be inserted into the focus ring of the
wave guide.
The International Telecommunications Union (ITU) in
Geneva, Switzerland, has a
book called World Communications available at no cost. It tells
of the progress of worldwide
telecommunications companies
in their efforts to reach future
goals. They also have a beautiful picture chart that shows
some 300 geosynchronous orbiting satellites (plus another
3000 satellites that are non geosynchronous, but unfortunately not listed). Both the
book and the poster are free
upon request.

The article refers to NASA's
ECHO as "the first active
communications satellite." In
fact, the ECHO I and II were
metallized plastic (perhaps mylar) balloons that were inflated
(to about 30- meters diameter)
in orbit to serve as passive RF
reflectors. ECHO I, launched
August 12, 1960, was, indeed,
the first communications satellite, but it did not carry active
transponders or repeaters (or
so claim both my fallible memory and my reference books).
The first active repeater (and,
incidentally, the first use of solar
cells for electrical power) was
aboard the Courier lb, flown
October 4, 1960. Those early
satellites were soon followed by
NASA's RELAY series and the
similar AT &T TELSTARS, and
by the Syncom 1 (which failed
to operate properly).
W.C.D.
Washington, DC
I

I

I

ELECTRIC CAR

AVAILABILITY

applaud your efforts to investigate electric cars in Gizmo
(Popular Electronics, April
1993). However, after reading
the article, feel compelled to
correct some dire misinformation found therein. The article
states that "No electric cars are,
after all, commercially available
... it will be some time before
the bugs are worked out." That
simply is not true.
Electric cars are commercially
available from at least a dozen
small, independent sources
across the country. None of the
arrogant "Big Three" are selling
them yet, but that only shows
how self- important (and far behind) they are. For practical use
I

I

as freeway- capable commute

cars in a 30-60 -mile daily
range, the bugs are complete
worked out. That is not to say,
however, that improvements
cannot be made as better
power- storage devices, motors,
etc., become available.
At the end of the article, the
authors question how costly
such cars might be to use.
Obviously, not the slightest bit of
research was done before answering that question. Even at
the highest utility rates in the
country, electric cars cost
roughly half as much per mile to
"tank up" as do gasoline powered cars. On the average,
an electric vehicle costs about
three cents a mile to charge,
while a gas car costs about
eight cents a mile to fuel. In
addition, the cost of the pollution produced by the gas car
makes such a comparison essentially ridiculous.
would also like to express
my extreme dismay at hearing
how manufacturers (meaning in
this case huge auto companies)
will abandon true regenerative
braking and the fact that electric
cars at rest (such as in traffic)
use no power at all, in favor of
the idiotic concept that in order
to sell, the cars must mimic
those powered by internal combustion engines, which are most
wasteful when the car is idling
and only 10% efficient at best.

an electric vehicle can't just be
plugged into any socket and the
installation cost for the required
wiring must be factored in.
But, as you suggest, the pollution reduction is significant
and hard to put a price on:
Ozone and volatile organic
compounds are cut by more
than 99% with electric vehicles.
Carbon dioxide is cut by about
half. Nitrogen oxides are cut by
about 25 %. Only sulfur dioxide
is increased, but by a factor of
eight.

Car manufacturers are not
abandoning regenerative braking, but are just experimenting
with different ways to implement
it. Mimicking the feel of gasoline- powered cars doesn't
necessarily reduce the efficiency. -Gizmo Editor

PHOTO PHOBIA

I

J.S.
Hilo, Hl

Electric vehicles are not necessarily as inexpensive to operate
as you suggest. Take, for example, the Saturn electric vehicle.
At a constant speed of 60 miles
per hour, the car consumes 250
watt-hours per mile. At our local
electric rates of 15 -cents per
kilowatt hour (an average of our
day- and night-time rates), the
Saturn would cost about 3.75
cents per mile. In highway driving, our car can travel about 30
miles on a gallon of fuel. At the
current rate of $1.15 per gallon,
our car uses about 3.8-cents
worth of fuel per mile. Further,
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Readers of Antique Radio may
have noticed that something
was missing last month (August,
1993). The photo above is the
one that was to have appeared
on page 67. We are sorry for
any inconvenience that this may
have caused.- Editor.

How to Get a High- Paying Job
In Electronics
Launch your career as an

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

.

.

Thousands of great jobs become available in electronics
every year. To land one of those great jobs, you must
have the educational credentials, knowledge and skills
that employers not only want and need, but also
demand.
Let Peoples College prepare you for an exciting job
and a secure future in electronics.
Peoples College offers Specialized Associate Degree
and Diploma programs by distance education to prepare
you for one of the many high -paying electronics jobs.
As a graduate of one of our programs you can qualify
for jobs such as field service engineer, electronics
technician, laboratory assistant, PC specialist and
many others.
Peoples College offers you an outstanding educational
alternative. Our programs are equivalent to what you
would get in a techincal school or community college.
In addition to providing you with a rock -solid foundation in electrical and electronic fundamentals and
computer concepts, we offer in -depth training in
these specialties:
Personal computer servicing

-

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

What makes Peoples College programs so special?
While there are other schools offering similar training,
ours is unique! Here are just a few reasons why
Peoples College programs give you more:
Standard college texts, not lessons
Video training which makes critical subjects
come alive
Accelerated Learning System -a scientifically
proven study system that lets you learn faster
and easier than ever before
Computer -based training software for selected
software subjects
Industry certification preparation
Here is a partial list of some of the hardware you
receive with a Peoples College program:
Communications electronics
Industrial control
486sx 25 MHz PC with 80 MB hard drive,
3.5" 1.44 MB floppy drive, VGA color monitor
and mouse in selected programs
VGA color monitor
Microprocessor trainer (8 -bit CPU), digital multi meter, breadboard with function generator,
power supplies and logic probe
telephone
cellular
Oscilloscope included in some programs
Portable cellular telephone in the communications programs
oscilloscope
All programs include Electronics
Experience Labs for hands -on training
Don't delay -Your future starts today! For more
information fill out and mail the attached coupon.

r
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microprocessor
trainer
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video tapes

We'll send you our color brochure,
catalog and our new booklet
"How to Get a High -Paying
Job in Electronics." Get
your career started
today. Do yourself
a big favor and send
for this information now!

I would like to know more about your programs!
Check here if you want details on our programs approved under the GI Bill.
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Accredited member, National Home Study Council
Member, D.L. Peoples Group
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In Your Face
Not!
HI8 VIEWCAM MODEL VL- HL100U.
Manufactured by Sharp Electronics Corporation, Sharp Plaza, Mahwah, NJ
07430 -2135. Price; $2199.
Many people tell us that they "just don't
like using camcorders." When pressed to
be more specific. the complaint we most
frequently hear is that with one eye pressed
up to an eyepiece, you distance yourself
from the real action of the party or event
that you're recording. Folks who must
wear eyeglasses face the added dilemma of
having to choose between seeing well
through the viewfinder, or being able to
clearly see the big picture. And those who
aren't naturally endowed with a sixth
sense about electronics, or those who record only occasionally, also gripe that, with
their sight focused on. the subject, they
have a hard time distinguishing between
all the various controls by touch alone.
The eyepiece dilemma might he at the
top of the list, but it's not the only grievance we've heard. Short people have difficulty catching ail the action when holding
the camcorder at ec level, and even tall
videographers have tbund themselves recording the hack of someone's head instead of the on -field action when the crowd
gets on its feet to cheer an exciting play.
Women and teens with small hands have
trouble getting a comfortable one -handed
grip on even the most compact camcorders
around. Finally, we often hear people
wishing for an easy way to immediately
view -and hear--the footage they've just
taped.
We don't dislike camcorders, but we do
empathize with all of those complaints.
You can't get in on the dancing if you're
recording the gyrations of others, and if
your tunnel vision is focused on the batter,
you'll probably miss that stolen base.
Each time we get a new camcorder in for
review, we tindotirselves fumbling blindly
at its buttons for the first few minutes. We
do wear glasses (except when using a camcorder), wc'vc had our view blockee on

several occasions by tall obstacles. and
one of us has very small hands.
Sharp's new Hi8 camcorder remedies
each and every one of those problems with
a truly unique approach
has no eyepiece! Instead of the standard viewfinder.
the ViereCem VL-HLIOOL] camcorder has
a 4 -inch diagonal, color LCD screen. So,
although you are still Hatching the event
instead of actively participating, the feeling of isolation is alleviated. Because the
camcorder isn't pressed up against your
face, you can remain aware of the big picture while monitoring what's being re-

--it

corded.
In the past decade or so. Sharp has taken
a very active role in LCD research and
development. Today, the company is the
undisputed leader in LCD manufacturing.
The ViewCam's monitor is a good example
of Sharp's expertise. Its picture is clear,
crisp, and easy to sec from a distance of an
arm's length or several feet. Should colors
fade out it bright sunlight. that can he
easily remedied by adjusting the backlight
and picture controls.
The LCD monitor is not the only thing
to set the ViewCam apart from the crowd.
As you might expect. it looks nothing like

regular can :order. The View_'am has
two distinct sdes: One side houses the
battery cempa-tment and the lens, while
the other contains the tape compartment
and LCD screen. The ViewCmn's twe
sides are connctcd by a variable -angle
rotating system. which. while not as tech nologically: in prcrsive as the screen, is
just its vital in liberating the videographerThe rotating system allows the i.creen tc
swivel up to 270 degrees from :he fens.
That meats teat you can keep the lens
pointed a: the action while holding the
camcorde- comfortably at waist level. Or,
in a crowd. you can hold the Vic v 'ant way
a

-

up above your head and keep the screen
tilted dow t to show you all the action. ybu
can t!so record yourself. by twisting i.he
screen 18:t deg tees. Don't wor.y about
vlevying y.x rseff inside-down- -,vhen the
screen is flipped over, the image automat ica lv rights itself.
°he basic camcorder control.; are located on the -ens side: the wideangler
telescopic bur ens. the record ;tart/stop
buncw7, toggle switches for lock/standby

modes and \'('R 'n, t. camera modes, and a
few bulto is used :o activate sprciat features while recording. The lens side is also

5
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home to a built -in microphone and a jack
for an external mike.
The ViewCam's LCD side contains the
tape compartment and a host of VCR con-

trots. Those are needed because the LCD
monitor is much more than just a big viewfinder-with its built-in speaker, the ViewCam also can serve as a portable VCR on
which to view the footage you've just
taped, rented 8mm movies, or anything
you might have recorded from another video source. (Since most hotels make it difficult or impossible to hook a camcorder to
the TV, it's a great feature when vacationing.) You can connect the ViewCam to a
TV, VCR, or lascrdisc player to record
your own 8mm tapes. On a family vacation, for instance, during those long
stretches of highway driving when there's
nothing worth taping and the kids are starting to whine, you can simply pop in a
movie for them to watch in the back seat.
(The only thing lacking is a built -in TV
tuner.)
The ViewCam is very easy to use, although it takes some getting used to if
you're accustomed to a regular palm -sized
camcorder. Because of its unique configuration, you don't even hold the ViewCam
the same way; there's no strap to slide your
hand into. One-handed operation, grasping the lens portion with the right hand, is
possible. But we almost always held the
LCD side with the left hand as well, for
better balance and stability and to reduce

fatigue. (The ViewCam weighs 2.8
pounds with the battery pack and a tape
installed.) The wide -angle and telephoto
buttons are located behind the lens (where
you'd expect to see the eyepiece), and they
are operated with the thumb. The record
and standby buttons, which you'd press
with your thumb on a standard camcorder,
are located in the front of the ViewCam,
just below the lens, and accessible to your
index finger.
It's different, but it's certainly not difficult to use. Without having your eye plastered to a tiny viewfinder, it's easy to see
every control button as you're recording.
The three other buttons found on the
lens side are also easy to reach with your
thumb. The Digital Image Stabilization
system is activated by pressing the DIS
button. The system compensates for slight
hand movements that are often made when
using a small camcorder and are especially
noticeable when zoomed in on a subject,
but picture quality is slightly degraded and
battery life shortened when DIS mode is
engaged. We would definitely recommend
it for one- handed taping and on close -ups.
Just above the DIS button is the stmt./
STROBE button, which activates recording
of either still images or a strobe effect.
When the third button, labeled SNAP, is
pressed with the ViewCam in its record/

standby mode, a five -second still
"snapshot" is recorded, with normal
sound in the background.
The rest of the controls are grouped
above and below the LCD screen. At the

The ViewCam's variable -angle rotating
system lets you see -and tape -all the
action that would otherwise be blocked
by a crowd of tall people.
top of the ViewCam's LCD section arc'
buttons used to set the clock and calendar
and to insert the time and date at the beginning of recordings. Those same buttons
are used to call up an on- screen menu',
that's used during editing and recording'!.
from are outside source. Above the screen
are buttons used to adjust the picture
?,int, and brightness) and the vol -'I
ume. Just below the screen are VCR con-

batons- rewind, play, fast forward,
stop, and pause. A row of corresponding
icons appear on screen, with the current
mode highlighted in green, unless you
press the MODE DISPLAY button to turn it
off. When in camcorder mode, those buttons Bauble as manual- control buttons,
providing access to near and far power
focus, white balance, high-speed shutter,
and auto or manual focus. At the very
bottont of the LCD side is another row of

trol

buttons

that

includes

for recording from

an external
source; ]NDEx SEARCH, which lets you automatically return to record mode after
you've viewed what was just recorded;
FADER, which fades the image to and from
white between scenes: and FULL AUTO, the
REC,

fully automatic, point- and -shoot mode.
The ViewCam's unique configuration
lends itself to all sorts of applications
beyond the scope of standard camcorders.
For instance, we used it to view and catalog a stack of 8mm tapes that had piled up,
unlabeled, over the past couple of years.
Then we brought it to our friend's house, to
show them the footage starring them and
their kids. Several people can watch at
once talthough off-axis viewing of the
LCD is not good), and the built -in kickstand makes it easy to prop the screen at a
comforable viewing angle.
Next. we .finally got around to editing
some of those 8mm tapes onto VHS tapes.
One reason that we don't edit tapes at
home 01 a regular basis is simply due to
inconvenience. Editing requires bringing
together two sets of video monitors and
VCR's. Without a dedicated setup, the
process is a hodgepodge of cables and

orecarously balanced equipment. The

ViewCam-heiml

SONY.

a monitor and a VCR
rolled into on ---makes the process tar
more convenient. Although it lacks the
features essent at for a true eeiting deck,
its ease of use is hard to igno e. One
thing's for sure An edited tape win rough
edges definitely beats an unedited tape!
Sharp offers ;evelral other sug _cstions
on how to put the ViewCam to use. Athletes can use it as to "personal poach."
taping and immediately viewing their per formance to see w hat they're doing right or
wrong. Spectators e in ,zet their own "instant replays'' of e nit.-oversial Lalls or
plays. Business, h lk, could put the ViewCam to work in on -the -road sales calls or
presentations, where they wouldn't usually have access to a video monitor. After
all, the ViewCam tits easily in a briefcase.

Desktop Library
The Comp -rete
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Silence Not
Required in This
Library
DESKTOP LIBRARY SYSTEM MULTI MEDIIA UPGRADE KIT CDU7305. From
Sony Corporation of America, One Sony
Drive, Park Ridge, NJ 07656. Price:
$ 1068.95.

Without an eyepiece p essed up to your
face, you can etch ycur subject on the
ViewCam's color LCD monitor and still
enjoy the "big b:cture" of your surroundings.
We tended to r. -se the ViewCam. for the
most part, as
would any other camcorder- taping Lic kids playing Frisbee
with the dogs at a leighborhood get -together, recordin: the antics of our cats.
Under such ordir,.u-ycircunmstances., it performed quite
The anti -glare [.('I)
panel is easy to see e-:en in bright sunlight,
both during regarding and during playback. It's large enough for several people
to see at once from a distance of several
feet, although viewing from an angle is
difficult. It also has a tendency to lick up
dirt and fingerprrts, and could potcnrially
be damaged by scratches. (A special cloth
is provided forcleanirig the screen -without
-

11

damaging it.) Tl"c wireless remote control
came in handy caring recording, as it allowed the video -aptrer to get in the picture and still ratan omit control.
It might not nave all the bells and whistles associated with other camcorders in its
price range, but the ViewCam dues provide all the basics: an 8 x power zoom
lens; hi -fi stereo,, recording mono-only
playback through its single speaker); im(

(Continued on page 16)

Multimedia CD -ROM System
with External Drive

-

Multimedia -combining audio, graph-

ics, and text for computer presentation
has been .t hurzworl in computer circles
for seine time. Each of the last three years
has been dubbed 'The Year of Multi media" or some similar moniker by the
otrnputer industry's leading publications.
But iG yni're like most people, you don't
have a multimedia PC or MPC.

Sony's

is the CDU31A -LL/N Multimedia Starter
Kit. which has a suggested list price of
$499.95. That package consists of an internal Sony CD -ROM drive, GeoWorks
CD-ROM Manager. Tempra Access Photo
CD software. and two nntltimecfia titles:
The New Grolier Multimedia Encyclopedia. and Great Wonders of the World Volume 1. Me software supplied with each
version of the Desktop Library is reviewed
briefly following our hardware description.)
The second version of the Desktop Library is the CDU31A -LL /L Complete Multimedia CD-ROM System. It differs from

the previously mentioned system rn that it

includes

a I6 -bit sound hoard, speakers,
and three additional multimedia CD -ROM
tides: Where in the World is Carmen Sand ieo? (CD -ROM Deluxe Version), The
Presidents: It All Started With George,
and the 1991 TIME Magazine Compact

De.skoop Library CD -ROM System might
be the easiest way to upgrade your PC to a
nultimcdia PC.
If questions from friends and readers are

A;manac. Its suggested list price is
$E49.95
The version that we tried was the

reliable guide, upgrading a PC to a mult:media system is deceptively difficult.
(Most. people seem to have trouble getting

ROM System. it differs from the previous
system only in that its CD -ROM drive is an
external model. (Although the drives are
supplied in both external and internal versions, the "guts" of the drives are the
sane--only their appearance, power supply, and connecting cables are different.)
The suggested price of the CDU7305 is
$1069.95. Let's look at the CD -ROM
dr:ve in detail.
If you're thinking of upgrading to MPC
compatibility without buying a complete
upgrade such as the Desktop Library, he
careful! Sottie CD -ROM drives have ün
average access time of 550 milliseconds
and might have a quoted data transfer rase
of 150 kilobytes per second. But that
doesn't mean that they're multimedia
compatible! If a buffer doesn't permit that

a

sound card and a CD -ROM drive-the
two fundamental hardware devices that
make a multimedia PC different from a
stane=arc` PC -wor °ring together seamlessly-) The Desktop Library system, however, is relatively ea:y to set up-and that
is- one of its strengths. The Sony Desktop
Library CD-ROM system actually contains nothing that can't be bought separately. But it is packaged in a sensible way
with good documentation. And the Desk top Library provides everything needed to
get multimedia software up and running
i:Tcluding six CD-ROM multimedia titles!
Three versions 01 the Desktop Library
system are available. The least expensive
a

-
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CD -ROM SOFTWARE

The New

GROLIER MULTIMEDIA
E N C Y C L

O P E D

1

A'

The New Grolier Multimedia
Encyclopedia
One of the driving forces behind multimedia is education. People will remember
only so much of what they read on paper.
But add sound to reinforce the text, and
retention is increased. Add video as well,
and retention gets better still. That's the
idea behind the New Grolier Multimedia
Encyclopedia. The latest version contains
more text and video than ever. There are
over 250 maps and more than 3000 images
throughout the more than 33,000 article
entries.

Great Wonders of the World

61ULTIG'EC14 VVOFi.Iì

THE

PRESIDENTS

data -transfer rate to be sustained without
taxing the processor, you won't be happy
with the results. Motion video will appear
choppy, and audio files will not play
smoothly. Some astounding values are
available on older CD-ROM drives. But if
you want to use it for multimedia and not
for data access, make sure that the drive
that you are considerin.: is MPC compatible before you buy it.
The CD -ROM driv_ that is supplied
with the Desktop Lih-ary is no slouch.
Most important, its MPC -compatible.
The drive has an average random -access
time of 550 milliseconds and a 64- kilobyte
buffer. What all of that means is that the
drive can sustain a data -transfer rate of 150
kilobytes per second without using more
than 40% of the computer's processing
8

power.

What have been the greatest physical
triumphs of human achievement? This
disk, Volume 1, takes you from the canals
of Venice to the Empire State Building,
from the great pyramids of Egypt to the
Great Wall of China. Other great wonders
described include the Trans -Siberian Railway, the Taj Mahal, the Panama Canal,
Chartres (a 13th -Century Gothic cathedral), and Angkor Wat (a Khmer temple).
Maps, diagrams, histories, and more are
brought to life through graphics, text, photographs, animation, video, and audio.

The Presidents: It All Started With
George
From George Washington to George
Bush, this disc from National Geographic
Educational Services is an interactive encyclopedia. It contains information on the
personal and political lives of the U.S.
presidents. More than 1200 photographs
are included, and famous moments are
presented in video. (You can, for example,
watch some footage of Nixon's visit to
China.) Election maps and essays, a multimedia time line, and a game are some of
the teaching tools provided on-disc.

The Sony Desktop Library's CD-ROM
drive can't boast the double-speed performance that is available on some newer,
more expensive models. But it can boast
rru1lti- session Photo CD compatibility.
Many less expensive drives are single -session Photo CD compatible -- meaning they
can access the first set of images stored on
the disc, but can't read the successive
writes to the disc. Photo CD is the biggest
thing to happen in desktop publishing this
decade. With it, you can import high -resolution (24-bit) color images and use them
in your applications.
The Sony drive features a slide -out tray
for loading the discs. It's not as smooth as
the motorized drawers found on audio CD
players, but it sure heats the caddy used in
many drives.
Sound quality is another vital compo-

Richard M Nixon
"The Chinese ere a
great and vital people
who should not remain
isolated from the international community. "*

His route to success was through
after two terms ìn Congress
Politics.
he became a senator_in 1958 --running a

strongly antlea
In 11952.

n 54

mud -Slinging

the Republican Party
s vine
General mate,
running Mate, }f a
presidentiai
concession to the party s right
Whereas Eisenhower ran a »L -+re
o
calm campaign, Nixon ref**
oCaMfprgya.

ctmse him as
I

0

Democratic

candidate, Adla

wt.

tenon,

nent of multimedia. Sony's CD -ROM
drive can also play standard audio CD's
under the control of included software.
However, that's only one of the ways that
the Desktop Library provide; sound. The
other is through the Spectrum l6 multimedia sound card from Meat Vision that
is included.
The Spectrum 16, as its name implies, is
a 16 -bit sound card. When compared with
an 8 -bit sound card, the additional quality
is difficult to miss. (The difference between 8- and 16 -bit sound card; 'nos
nothing to do with whether they use h- or
16 -bit slots. Rather, it refers to the number
of bits used to digitize the audio. The CD
audio standard also digitizes audio with
16 -bit resolution. That doesn't mean that
all audio played back on a I6 -hit card will
be CD quality. The rate at wh Bch the audio

:k;

CD -ROM SOFTWARE (cont.)

TIME Magazine Compact Almanac
An electronic version of one of the leading weekly news magazines provides an
excellent review guide for the year's
events. (The disc supplied with our evaluation Desktop Library was the 1991 edition.) Over 10,000 articles from Time
Magazine are contained on the disc. Of
course, Time Magazine isn't published as
multimedia, so to complete the multimedia disc, sound and motion video from
CNN are also provided, along with more
than 200 photos, 100 charts, and 400 tables from the U.S. Statistical Abstract.

Where in the World is Carmen
Sandiego?
We often find ourselves watching the
Public Television show of the same name.
The CD-ROM version of the game (the
Deluxe Version) has extensive animation
and audio. This disc is sure to keep kids
following Carmen and her gang of ten villains as she traipses around the world trying to avoid all of the gumshoes at the
Acme Detective Agency. Over 60 countries are covered in this version; the disk
contains location photos, folk -music selections, sound effects, and multiple difficulty levels.

GeoWorks CD-ROM Manager
Not multimedia software in itself, the
GeoWorks CD -ROM Manager provides a
Windows -like environment that makes it
easy to launch all of the multimedia packages in the Sony Desktop Library system
by pointing to icons and clicking a mouse
button. Also included on the disc is Tempra Access Photo CD software, which lets
you import digital images from Kodak
Photo CD's for use in desktop publishing
and other applications.

mp e alsó determines the quality. Rut`
the higher the sampling rate of an audio
file. the more disk space it uses.) As softti.
ware publishers continue to produce multi media titles that take advantage of 16 -bit;
cards. the difference will become even]
more dramatic. The Spectrum 16 is coin-,
patible with the Sound Blaster and AdLib
cards. which makes it compatible with a
large library of existing software.
A stand-alone version of the Spectrum
16 (the Pro Audio Spectrum) is available
from Media Vision. The difference is that
the card supplied with the Desktop Library
also contains a controller for the Sony CDROM drive.
As we mentioned previously, trying to
get a sound card and a CD -ROM drive
working in harmony is a common cause of
frustration for multimedia PC users. Peri s

-

CD-RDIi

V;iWEi

(.>GE: tt/JRtc'

board to the c'.tcrn;d -d ive
ith
length of rihbr n eat) e ana ti ur-'vire audio cable. ((h into nal -dr ve \ c' iun'- of
the Desktop Iddlrat-N. the Ala )tcr isn't nee essary--- instead. the sound c.1:-d is cmncctcd directl to :he drixc.l 'Ile sound
board plugs insu an avaìlablc slot, the -external adapter Boats above the -d(ct preferably in-ntediatc_v to the right 1112 udaricr
docsn actual v pliai into the s tit. t,tsi
attaches to the rear panel. dlnkrt iii.
it's impossible to us, the ,l ,- :1m7\ c w hieh
it floats for an,-thing eke_ì
'Fhc cxtcrna+ dare is cc^tttuz:ted to the
drive adapter fin unit a data -rah e and ;mt
audio cable. Ag audio oui- ut i, contained
at the back of the drive adapter k,- conte
lion to speakers or an ata,ltticr: audi.
from both the sound card and the ClROM drive can be r,2itput trop: it.
<t

;

i

The Spectrum 16 is supplied with a
number of utilities that permit audio to
be mixed, faded, recorded, and stored.

haps that's because more people aren't
using the Desktop Library. Our installation went very smoothly.
The first step is to connect the sound

www.americanradiohistory.com
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The Spectrum 16 contains no jumpers;
instead. the card's I/O address and its
DMA and IRQ settings are configured
through software. If you set them correctly, a test confirms it. If the test runs incorrectly, the user's guide points you to the
probable cause depending on the symptoms. In our experience, it does a pretty
good job.
A number of DOS and Windows utilities are provided with the sound card.
Here we'll cover only the Windows utilities: Pro Mixer, Pocket Mixer, and Pocket
Recorder.
Pro Mixer is a control panel that provides stereo volume control over all audio
sources on your multimedia PC (the onboard sound card sources, and the CDaudio and microphone inputs) and it also

10

provides a master volume control. An
equalizer is provided to control the sound
card's bass and treble output. For special
effects, a timed fade is available, and panning between left and right channels is also
possible.
The Pocket Mixer is used to control volume and equalization settings and create
mixer files to create custom multimedia
presentations. Calling the mixer tile will
quickly reset all of your audio -level settings for different situations.
The Pocket Recorder gives you control
for recording waveform data in an 8- or 16bit format. The Pocket recorder can be
used to record and play back waveform
(.WAV) files from any Windows application.
Even the best sound card is nothing
without some way to hear its output. Of
course, it's possible to use a pair of headphones to listen to multimedia, but speakers make the experience more enjoyable.
The Sony speakers supplied with the
Desktop Library are ideal for multimedia.
Because the speakers are magnetically
compensated (or "shielded ") they can't
distort the image on the video monitor
even if they're placed right up against it.
And you can toss a floppy disk on top of a
speaker without corrupting the data on it.
The speakers contain their own amplifiers and run off four "C" batteries each.
The batteries are supplied with the system.
The speakers can also be powered from an
AC adapter, which is not included. Running the batteries down is not much of a
problem because a power-save feature automatically places the speakers in a sleep
mode if audio is not fed to them. As soon
as sound is transmitted, they automatically
turn back on.
The hardware supplied with the Sony
Desktop Library system proved to be easy
to set up and reliable, too. But it wasn't fun
tints] we opened the package of six CDROM's that are included with it. See the
box on pages 8 and 9 for more details on
that software.
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Programmed for
Success
VCRPRO 4 VCR PROGRAMMER/UNIVERSAL REMOTE. Maiufactured by
Universal Electronics Inc., P.O. Box 355,
Hudson, OH 44236. Price: $79.99.

show (codes are printed in TV Guide and
the television pages of many local newspapers), proceeds to turn on and off the
VCR record function at the appropriate
date and times. Several manufacturers are
now incorporating VCR Plus + into their
decks.
Universal Electronics took a somewhat
different approach with their VCRPRO 4.

It's hard to believe, as we approach the
dawn of the 21st century, that many of us
are still pondering the age -old questions:
"How do I program my VCR ?" and
"Where did I put the fit. # *$% remote con trol ?"
Fortunately, we needn't wait for the millennium to learn the answer to the _ìrst
question. There are a host of products now
on the market that, with minimal input on
your part, will practically program your
VCR for you. Those include a voice -activated remote control and VCR Plus+ , an
add -on unit that, when you input the numerical code corresponding to a particular

It's a both a universal remote control
(which comes in handy if you find yourself
often asking the second question), and a
simplified VCR programmer.
As a universal remote, it's intended to
replace or supplement the remotes for your
TV, VCR, cable box, and one other video
or audio device (perhaps a CD or LD player, or a second TV or VCR). Actually. each
of the four device buttons (vcR, AUX, TV,
and cat.) can be programmed to operate a
device other than what its label would suggest. If you wanted, you could use the
VCRPRO 4 to operate four TV's, or two
TV's and two VCR's. It's also useful for
people whose cable systems have

scrambled all channels- without this.
they'd have a hard time.
That sounds like what you'd expect
from any universal remote, but the
VCRPRO 4 both looks and acts different
from most others we've seen. In terms of
appearance, the unit features keys in a
variety of shapes and sizes - -- number keys
are shaped like numbers. device keys are
round. power resembles an asterisk. etc
making it easy to use the device by touch.
Even more unusual, it has an LCD panel
that prompts users in plain English. That
display screen ligures prominently' in the
simplified VCR programming uttered by
the VCRPRO 4, as we'll explain shortly
If your original remotes haven't been
seen to months, there's no need to worry;
they aren't needed to set up the VCRPRO
4. Teaching it to operate each piece of
equipment is a simple matter of looking up
its three -number code (or codes) in the
manual, and then programming the remote
with that code. For example_ for our Panasonic television, we. pressed, in sequence, the keys labeled TV, Sate r.
v('RPtzct and "I" followed by the code for
Panasonic TV's: 051. 7o test it, we tried to
turn on the TV. It worked on the first try,
hut it it hadn't. we could have tried the
other two codes listed l'or Panasonic (055
and 054). The same basic procedure is
used to set up the VCRPRO4 to work your
VCR and cable box.
Preliminary setup also requires that the
correct date and time must he set. A clock
appears on the LCD screen as soon as the
batteries (four "AAA ") have been installed. The hour, minute, and date are set
using the number keys, and you can use
the volume -up and -down keys to scroll
through the months.
Once the time and date are set, and the
unit has been set up to control your particular video equipment, you have to let
the \'('RPR() 4 know if you use a cable
box to change channels. using a sequence
of key presses described in the manual.
The [Cl) readout will ask you for the
channel to which your VCR must he set in
order to view cable programming: you
must respond by pressing the correct
number key. At the end of the process
(which takes less than a minute), you can
do a test recording to ensure that you can
record cable channels on your VCR. The
procedure is practically the same for those
who use their VCR instead of a cable box
to change channels. using a slightly different key -press sequence.
The initial setup is quite easy
was
totally uneventful in our tests. And once
it's done, the "hard" part is over. Setting
the device to tape shows is a breeze.
No special codes are needed for taping
TV or cable shows. The display screen
guides you through the process. during
(Continued on page /6)

The Latvians are
Coming! The

Latvians are
Coming!
BALTIC 01 LOUDSPEAKER SYSTEM.
From: Balle:k Audio, 4615 Mira Loma.
Castro Valley, CA 94546. Price: $130
each.
Most p:-.-plc agree that we are li'. it g in a
:tare of dramatic worldwide transition- just think -'f slcDonalds in Red Suare:
But for th_x,c who would argue Othemise.
nerc is yet arcther example of how witcl,
ahtngs ha' e changed in the 1990's: Highquality Iccdspeakers are being intportcc
ïìroui the tamer Soviet Union Reput lic o:
Latvia fort.aL_ its the U.S. by a Cali torniar
cased coal[ tarty. Baltek Audio. We listener:
:o the Ba'ri -_1r) bookshelf s% stem. ')thcr
:;tx'aker-s i t tl':e line, and stilltA11 ìn the
>hotograL-11 hest. but not rev icwed. ilseluck
he Baltic 30 mid -tower design anti thc3altic 90 a.:wer.
Any !trot :itn of the Iron Curtain snundF
ike ancíe-tt history today. But Latvia's reawakened Cree- market economy ' oulc
have seemed ike a far- fetched notion hack

before s li. hael Gorbachev's peteNtroika
program le a law years back: of ccurse, all
of Cant has changed now. A Gcrlran company intcrested in setting upajoin. venture
its the Soxtet Union stet with ç2presenta ti',es iron Radio Tehnika, one of the
main prxlarcers of consurner- electronics
gouxls it te old Soviet Union. '1te idea
WAS to i n:duce German-designed speakers for exp'.art to the West.
Radio 'Timika, though not well known
abroad, hr's been around in one form or
ano,her r.irce the 192(ys. When the Baltic
st ttc's were annex, d by the Soviet Union.
the company was nationalized- It now has
more th; -n 70(1(1 employees.
Prevtcusly. three were other jail venture in hie Baltic state,_ European companies were taking atvalttage of a relatively
wet: -educ ;red, well- skilled populous. In
relurn, t IC Baltic states received a tech nologs h_), st through investments in factories The Soviet manufacturing industry.
01 co ursc has been the butt of a lot of jokes
hoti' here a -td in the Soviet Union- Most of
Ils: consul er -ele :ironies made for their
title sal consumption wouldn't stand a
chance in the competitive U.S. market.
But tharkr. to th: technology imported
though joint ventures. that is bring actively changed. (Interestingly, the Baltek
Ai id speakers are not available far sale in
any of the 2puhlics that stade up the old
t

.
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Soviet Union -they are simply too expensive.)
The Baltic 30 is a compact. two -way.
bass -reflex (vented) loudspeaker. Its drivers are a I -inch metal -dome tweeter and a
41/4-inch coated -paper woofer crossing
over at 4 kHz. The cabinet is available in
three finishes. teak, mahogany, or black
ash. Each unit measures a diminutive
81/2

12

10

inches. The speaker system

weighs just under l_' pounds. the frequency response is rated by Baltek as
40- 20.000 Hz. -± 3 dB. The speaker system features a power-handling eapahifity
of 100 watts and it presents a nominal
impedance of 8 ohms. its rated sensitivity
is 89.8 dB, i watt. meter.
With over 300 speaker manufacturers itt
the U.S. alone (we're not including imports that are available here), Baftek Audio
has a tough competitive challenge ahead
of them. Their plan is to highlight the
value of their speakers, which they can
achieve because of the lower labor costs in
Latvia.
Considering their relatively low list
price, the Baltic 30 is. indeed. a value. T1ic
sound it delivers belies not only the system's cost. hut its size as well_ Although
the bass response was a hit lacking -- and
that was most ob vious only when the Baltic 30 was compared to a system that provides truly excellent hass reproductionthe midrange and treble response was balanced and well proportioned. When listen ing to Wagner's "Ride of the Valkyries."
for example, the opening strings and horns
were lively and well defined. But Cop land's "Fanfare for the Common ,Man"
lost some of the drama that we expected
from the kettledrums. We even tried placing the speakers near a wall -- -after all, the
Baltic 30 is a bookshelf speaker. That did.
of course increase the bass response -as it
would with any other speaker. even one
without a rear-lacing port. But the resulting bass was smeared and dull, not the
clean. emphatic bass that is a joy to listen
I

-

to.
Based on our experience with the classical music we mentioned, we were a little
apprehensive about listening to some high
powered rock -and -roll. But we were pleasantly surprised. Although the speakers

wouldn't

12

be our

first choice for loud.

raucous music in a large room, they didn't
cause the listener that kind of stress that
often accompanies poorly designed speaker systems.
The Baltic 30's did not sound to us like a
pair of $10(X) speaker systems. But they
sure didn't sound like a pair of cheap
speakers either. What pleases us most is
that these promising speakers are Radio
Tehnika's first entry into the West. Considering the promising start that the Baltic 30
represents, we look forward to seeing what
R
follows in this new world order.
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Stop Gettin'
Those Bad
Vibrations
MICROSCAN ANTI- RESONANT SYSTEMS. From: Microscan Laboratory
inc., 7761 Bell Road, Windsor, CA
95492. Price: $150.
Audiophiles arc alw-a,s willing to argue
about the relative merit; of various audio
components. No coml_Inents, however,
cause more arguments than loudspeaker
systems. Perhaps that's because speaker
measurements can he so misleading- specifications tell less about loudspeakers
speakers than about any other audio component.
The environment in which you listen to
speakers greatly intluen ''es the sound you
hear from them. The liveliest loudspeakers
will sound deadly dull ìßn an audio laboratory's anechoic chamber. And the system
that sounded so magnii_ent when auditioned in the showroom can have its sound
placed in your
vastly colored when it
listening room. In practice, think of your
listening room as part cf the speaker system. (That's one reason why serious listeners should shop at etablishtnents that
have a liberal exchange policy.)
There is one speaker characteristic
about which virtually a -I audiophiles will
agree. When shopping for a new speaker
system. they'll say, give the cabinet a good
rap. if the sound it produces is anything
other than a dull thud, move On to another

system. That's not because the speakers
are "furniture" and should therefore he
built as solidly as any table or sofa you
would buy. There are other sound reasons.
For proper performance, a speaker enclosure must be as rigid as possible. A

poorly constructed box with vibrating
walls will absorb sonic power that would
otherwise he transmitted as sound. But the
rigid, braced enclosures that are characteristic of quality loudspeakers have their
own problems. Because they are so rigid.
they can transmit, rather than absorb,
sound energy when they vibrate. The panel-radiated sound waves interfere with the
direct sound generated from the speaker
cone. In some cases, the panels can transmit as nntch aeoustie energy as the drivers

themselves!
If the panel vibrations were synchronized with the movement of the
speaker diaphragm, the only audible problem would be poor imaging. But the panels and cone are not synchronized. The
speaker cone responds almost instantly to
the input signal it receives. The panels, in
turn, respond to the energy produced by
perhaps a few
the cone. it takes time
thousandths of a second -for the energy to
travel from the cone to the panels. It's the
delay that causes the problem-some of
the sound radiated from the panels will be
out of phase with that from the diaphragm.
Those phase errors are perceived as a
smearing of clarity, which is had enough.
Even worse, phase errors can change the
speaker's perceived frequency response.
When the panel- radiated signals are in
phase with the di iver -radiated energy, the
perceived acoustical output increases.

--

Just like these
Fully Trained

Electronics
Professionals

Graduate with an Associate
Degree from CIE!
CIE is the best educational
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curriculum is the way they show application
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U.S. Air Force
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courses and an A.A.S.
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When the signals are out of phase, the
perceived output decreases.
Is there anything that can be done other
than to line the inside of the cabinet with

sound- absorptive material? Microscan
Laboratory has another solution that almost anyone can use
Series D AntiResonant System.
The system is a series of thin, rectangular damping plates that attach to the
rear panel of a loudspeaker with a selfadhesive magnetic pad. A peel -and -stick
magnet is attached to the speaker; a mating
magnet then holds the Microscan System
firmly in place. The coupling is surprisingly strong. It is, however, possible to
remove the Microscan System by sliding it
from the speaker so that A/B comparisons
can be performed.
"duee models of the Microscan System
are available. The D -8 measures 8 x 9
inches and is designed for medium to large
speakers. The D -6 measures 6 x 8 inches,
for smaller speakers under 8 inches wide.
(We tried both models.) The model SW -1
is designed for subwootèrs.

-its
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The plate closest to the speaker has a
slab of visco- elastic polymer material fastened to it, Four other plates have metal
strips attached, which serve to tune their
resonant frequencies. The Microscan system is designed to effectively damp vibrations from 20 to 1500 hertz, the range
where phase errors are most troublesome.
When the loudspeaker is operating, mechanical energy that would have been radiated as sound instead propagates into the
ctamping plates. Because of the molecular
properties of the system, according to Microscan, the mechanical energy is dissipated in the damping plates as heat instead
of as sound- producing vibrations. (No, the
temperature increase is not easily detectable).
Well, that's at least the theory behind
the Microscan System. Does it work?
For our first test, we attached one Microscan System to a metal file cabinetcertainly not a recommended application!
Its effects were dramatic. Instead of a hollow, booming sound when the side of the
cabinet was struck. only a dull thud was
heard -just what a speaker cabinet is supposed to sound like.
We then tried the Microscan System on
a variety of speakers, from cheap systems
to which we would prefer not to listen. to
quality systems priced at just under $1000
per pair. The results were, in all cases, not
dramatic. In A/B tests, we were unable to
reliably identify the effects of the Microscan System. But longer -term listening
told another story.
On full -sized speaker systems, we
noted smoother bass. Perhaps that is an
indication that the Microscan System was
effective in getting rid of frequency -response anomalies caused by phasing er-

rors. Even our cheap acoustic- suspension
speakers began to sound respectable.
(They, in fact had the largest improvement.
But considering their relatively flimsy
cabinets, we weren't surprised.)
On smaller systems, our ears were not
sensitive enough to hear any benefit of the
Microscan System. We presume that part
of the reason is that it's easy to make small
boxes very strong; it's much more difficult
to give a large box structural strength.
From what we can see (or hear), the
Microscan System can provide benefit.
But that benefit decreases with smaller
speaker cabinets. The system also provides more benefit on cheap speakers than
quality units. (But we wouldn't recommend scrimping on speakers with the intent of making them better by adding the
Microscan System.) The benefit provided
isn't earth -shattering. But we expect that
audiophiles who are willing to do almost
anything for even subtle sonic improvements will enjoy equipping their speaker
systems with the Microscan Ami -Resonant System -and then enjoy arguing
about its benefits.

VCRPRO 4 REMOTE
(Continued from page 11)
which the rF key advances the cursor, the
REW key backtracks and erases any errors,
and the PLAY key scrolls through LCD
"pages." The channel and volume up and
down buttons are used to set the channel,
date, and time. The first screen asks if you
want to record daily or weekly; for single time events, you can press the volume
down ("no ") key. If you press volume up
( "yes "), you can then use the rr and Rr.w
keys to select each day that you want the
event to be recorded. Subsequent screens
ask for the record channel, start time,
length of program, date, and month. Once
you're done, you must set the VCRPRO 4
facing the VCR, so that it can turn it on and
off at the appropriate times.
The VCRPRO 4 can be programmed to
record up to 21 different events. You can
review the programming on screen, scrolling through each event. If you discover
you've made a mistake, the !ours key can

clear that entry.
If, by some chance. your setup doesn't
go as smoothly as ours dicl, Universal provides a 24 -hour, toll -free hotline to help
you out. You might want to call even if you
don't encounter any problems. to find out
more about what Universal calls "Key
Magic." Intended to deal with a common
universal- remote problem -the inability
to duplicate such advanced functions as
picture-in- picture or last -channel recall
Key Magic enables your VCRPRO 4 to
access those functions. While you have
their customer- service tech on the line,

-

you should also inquire about "Key Se-

quence." VCRPRO 4's version of macros,
which allows you to execute a series of
commands with just one key stroke. And,
according to Universal, if you should buy
a new TV five years down the road, you
can call the hotline to learn what code to
use for it. doing away with built -in obsolescence.
We might not be the best ones to judge,
since we haven't experienced trouble programming a VCR in the past decade. but
VCRPRO 4 seems to provide an easy solution to the "How do program my VCR ?"
dilemma. And while it might not provide a
definitive answer to the "Where did you
put the remote ?" question, it does force
you to leave it facing the VCR to activate
recording. That makes it easy to get into
the habit of leaving the VCRPRO 4 out in
plain sight on the coffee table.
1

SHARP VIEWCAM
(Continued from page 7)
age stabilization; fully automatic or manual control of focus, white balance, and
shutter speed; a flying erase head; and
date /time stamp. Other than strobe and
still shots, there are no special effects provided -which is probably a good thing.
The resolution, at about 370 lines, isn't
quite up to the 400 lines that's average for

Hi8 camcorders. Keep in mind, however,
that the ViewCam offers something that
you can't find on any other camcorder,
regardless of price -the LCD monitor that
makes it so much fun to use, and allows it
to be used in so many ways.
Even people who consider themselves
to be severely camcorder-challenged
who are technophobic, have tiny hands,
wear glasses to see clearly, are too short to
see over common obstacles, and/or prefer
to be in the action than recording
found themselves enjoying the ViewCam,
In full -auto mode, you can just point and
shoot. Two- handed use is comfortable for
anyone. It's easy to find a position that
waist - or chest- level, or
feels right
boosted up high to see over everyone's
heads. You never feel totally cut off from
the action because the ViewCam doesn't
have to come between you and your sub jects --or you and your eyeglasses. The
ViewCam's unobtrusiveness has the added
bonus of making camera -shy subjects feel

-

it-

-at

less uncomfortable. You can dance the
night away and catch it on tape by flipping
the screen around and using the remote
control. You can cry your eyes out at a
wedding without getting the camcorder
wet. You can get the instant gratification of
viewing your footage as soon as it's taped,
and the added value of using the ViewCam

personal VCR when you're not taping
anything.

as a

Take this GIANT CIRCUIT
LIBRARY for only $9.95
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THE ENCYCLOPEDIA OF ELECTRONIC CIRCUITS
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-
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-- Popular Electronics
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For more information on any

ELECTRONICS WISH LIST

product in this section, circle
the appropriate number on
the Free Information Card.

VCR Plus VCR Plus +
Responding to consumer demand for simplified programming, San o (21350
Lassen Street, Chatsworth. CA 91311 -2329) included VCR Plus+ in its top -ofusers
the -line VHR-9411 videocassette recorder. To program with VCR Plus
simply punch in the numeric '`PlusCode" that is painted w local newspapers and
TV Guide. and the date, channel, start and stop tintes are set automatically. VCR
Plus + also can control cable boxes: a wired infrared emitter ensures that voir
cable box sees the signal. The tape well is inounted in the center of the deck tel
reduce jitter for better picture quality dur ng vieiv ing. editing, and dubbing. 'Che
four-head VHR941I also features hi -ti VITS'dhs.- stereo sound. front -panel ,V:V
inputs, tri -lingual programming (English, French, or Spanish). rodev search. and
automatic head cleaning. Price: `449.99.
.

Sanyo VCR

CIRCLE 55 ON FREE INFORMATION CARD

Video Viewers in Black and White
('R units more appealin,:,,.thr use in any
To make its line of combination TV: V(1?
N. Randall Road, Elgin, IL 60123 -7847) is
room of the home. Quasar
offering white or black finishes on its 13- and 20-inch color models. With no wires
to connect, the sets can easily be moved from room to room. and one remote
control operates both the television and the VCR. The top-of -the -line Model
SXV1420 combines a 20 -inch television with a four -head VCR. lts Dvna Dome
sound system provides stereo sound fired tor'.ard through slim speaker grilles on
the front of the set Other features include on- screen tinter pr'gramniing, onscreen menus to adjust video parameter, a td high speed search. Price: %899.
CIRCLE 56 ON FREE INFORMATION CARD

Quasar TV VCR

Play on Words

improve your spelling. memory', and vocabulary---or just pass the
word games featured in Franklin Electronic Publishers' (I22
Burrs Road, Mt. Holly, NJ 08060) 1Vrord Gamey. The pocket -sized unit offers ten
challenging word games, including Hangman, Word bran. Anagrams. Jumble.
Word Blaster, and Spelling Bee. Flints and help messages make the games ease to
learn, and a score kvy lets you keep track of your scores. Selectable levels of skill
and speed make Word Garnes equally suitable to keeping the kids quiet on long
car trips, or keeping adult boredom at has on long plane flights. Price: s 20.95.
You can

tine- playing the

CIRCLE 57 ON FREE INFORMATION CARD

Franklin Word Games

Speaker Trio

Specifically' engimered for Dolby Pro Logic Surround systems. the VS 1.1
Speaker System from AudioSource 1327 North Carol in Avenue. Burl:ngamc. CA
94010) consists of a dedicated center-chann ..l speaker tVS CJnr) and pair of
surround -channel loudspeakers (LS' Ten; 8). 'thc system is intended to be used with
a home- theater that's already equipped with a Pro Logic A/V receiver and a two speaker system. The VS One features dual lour-inch woofers Clanking an extended -range one -inch dome tweeter. Its enclosure is fully shielded to eliminate
magnetic -field interference on picture quality even s hen the speaker is placed
directly atop the video monitor or TV. The compact LS Ten/B loudspeakers
feature mounting hods that make it easy to place them on the walls. Each features
a single four-inch woafer and none -inch doute tsseeter. Price: S195.95.
t
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AudioSoLrse Speaker System

CIRCLE 58 ON FREE INFORMATION CARD

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

ELECTRONICS WISH LIST

Turning Back Time

For those who are not willing to rcle rte their LP collections to the attic.
basement. or garage sale, Rotel (P.O. BU. 653, BMlid o. NY 1424(1) offers the
RP9(X) turntable. The turntable is spccia:Ily tuned flu- the elimination of both
acoustic feedback and environmental disturbances. L>s belt -drive mechanism
provides two speeds in its standard ronlìgnration: 33 and 45 RPM For collectory
of 78's, an optional 78 -RPM pulley is available. 'Hie ton: arm. which can he used
with both moving-coil and moving-inagiiiit phoni12rapi, cartridges. includes an
Oil- damped cuing mechanism. Price:
CIRCLE 59 ON FREE INFORMATION CARD

Rotei Turntable
VOX Keyboard
ith the
Your voice becomes a powerful instrulaent when it's used to interact
VA -10 Voice Arranger keyboard from Ca.tio (5711 Mt. Pleasant Avenue. P.O. 13o.x

70((), Dover, NJ 07801). When you spear into the hcacset microphone included
with the unit, you gain access to such features as the " I larmonizer," which turns
your voice into a three -part harmony: the "Vocodcr. which lets you trigger
keyboard notes and alter their tone by speaking difieren: Ilahles: and the "Pitch
Sensor," with which you can trigger keyboard tones by singing actual notes.
Those features work in conjunction with adigital effects irocess that offers reverh,
delay, chorus, distortion, and more than 5i) additional effècts. The Voice arranger
has a 32 -note, mid -sized keyboard with 100 sounds and 2 astir rhv thins. Ten userprogrammable locations are available for storing custom digital effects, and a real time memory can store 13(X) notes. The' Harmony Arranger" will automatica'ly
figure out a complete accompaniment for any single -note melody that you play.
Price: $ 199.
CIRCLE 60 ON FREE INFORMATION CARD

Casio Keyboard

Dick Tracy's Accountant's Watch
Flip -top watches are no longer relegat''d strictly to comic -hook cops and secret
agents. Hidden behind the traditional ainalog- catch fcc:ide of Casio lin 's (57(1
Mt. Pleasant Avenue. P.O. Box 70(X), Dover. NJ 07801i E P -11) is. .in 8 -digit
calculator that could be used by any accountant or student. 'Ihc watch face flips
open to reveal the calculator, which featu`es percent and memory functions. Price:
$49.95.
CIRCLE 61 ON FREE INFORMATION CARD

Family- Focused Transceivers
The Realistic PRS -100 two -channel handheld transceivers front Radio SIan A
(700 One Tandy Center, Fort Worth, ifY 7ó102) pnr.ide a convenient way for
family members to stay in touch on suet- outings as hiking, camping, or ski trips.
The lightweight, portable two -way rid o is nranutact.tied to commercial -grade
standards. Depending on terrain. the trenscciser pro ides clear transmission and
reception for up to several miles. l Isees c an choose the .dearest of tRsu channels. It
operates on the General Mobile Radi Service Band. which is available I-or
limited -range non -business cmnnlun cations: a valid fàMRS license is required.
(All family members residing at the same address e in use the radio under the
license.) Each radio comes with a rechatgeahle 8 -hour battery. a battery charger, a
detachable antenna, a belt clip. and 462.7125- and 462. (1375 -MHz crystals. Price:
=

$249.95.
CIRCLE 62 ON FREE INFORMATION CARD

Radio Shack Trarsceivers

www.americanradiohistory.com
AmericanRadioHistory.Com
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: TDK
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.-MD74

CD- Length (ard - Priced) MiniDisc
Adding 14 ni& r' minutes of recording time than previous recordable Mint) ses,
TUK'.s h1U-XG i {- ntürutn Ali,trl)ict ;tllosv, users to record a complete compact
disc onto each MiniDisc. A 11Csr magneto -optical recording (aver was des eloped to
achieve the higher data density necessary for extended - length recording. Compatible with all Miml)isc recorder players, the 74-minute MD- X(..; features high ,ce- through
precision housing. outstanding heat- and shock- resi.tauce, and
protective caddy, Price: $17.-19.
CIRCLE 63 ON FREE INFORMATION CARD

EXCELLENT

ND-XG DIGITARAGE
¡

A

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

tQhëiabìity MinDsc with outstandng pe fowranct

Disc(k) Organizers

TDK MiniDisc

If your family -oom is overrun by unruly stacks of compact discs, and your
computer desk is :,tresvn with floppy disks, you're a prime candidate for the CD
Organi:er and the Comltrr- Organizer from Cirr nit Network. Inc. (542,1 N.W. 10th
Terrace. Ft. Lauderdale, FI. 33309). The wtl cr- and stain- resistant. book -sized 3ring binders are intended for the storage. organization, and protection of CD -s and
31/2 or 51/4-inch diskettes. Static -free plastic pockets keep dust and oils off discs,
and the specially- hrmulated plastic pages keep the sleeves from sticking together.
Each organizer includes an index page for cataloging, and Velcro locking clasps.
The vinyl padded binders, which are available in six colors, are designed to
withstand excessi ze heat and cold. Each holds 24 CD's or computer disks.
Suggested list price: $29.95.
CIRCLE 64 ON FREE INFORMATION CARD

Audio Mixer/Video Enhancer
Ambico Audio Mixe

'iced Enhancer

To provide amateur yideographers with an expanded number of editing options
for their home videos, Amhha./ 1511 Maple Street, Norwood, NJ 07648 -11427)
offers the Model V-631(I Audio ,tIlver and Video Enhancer. 'hue unit allows the
user to add music as well as narration, using the provided microphone, for creating
a high -quality soundtrack. A built -in enhancer allows the user to boost the video
signal as they dub from one tape to another. The split- screen feature allows or
comparison between the enhanced image and the original. Price: $79.95.
CIRCLE 65 ON FREE INFORMATION CARD

Voice -Scrambling Cordless Phone
The DUo /one ET-499 Cordless Phone from Radio Shack (700 Otte Tandy
Center, Fort Worth- "IX 76102) has several security features. The user's voice is
scrambled hetweer the handset and the base. which prevents easy eavesdropping
by outside parties e=quipped with scanners (or even baby monitors' I.Its. Automatic
Access - Protection Code system changes each time the handset is returned to the
cradle. to prevent other cordless phones from accessing the same line. ("There are:
640.00) combinatia is.1 Radio Shack's Com -Lok teature guarantees that no other
phone user can use the units phone line when the handset is in the cradle. in
addition, the phom_ features advanced "Super CUT- eircuitr to reduce hack ground noise, and a 10- channel selector for improved range and reception. the
FT -499 has a paging system. a 30- number memory, privacy and flash buttons,
one -touch redial. and volume controls for the handset, ringer. and paging system.
Price: 5159.95.
20

Voice -S ramoling Phone

CIRCLE 66 ON FREE INFORMATION CAR

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, professionals, even rank amateurs, may be lis-

1- 516-293 -3751

tening to your most private con-

HAVE YOUR

versations.

If you are not the victim,
then you are surrounded by countless victims who need your help if you know how
to discover telephone taps, locate bugs, or

VISA or MC CARD
AVAILABLE

Wake up!

"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 possible by a video VHS presentation that you
cannot view on broadcast television, satellite, or cable. It presents an informative
program prepared by professionals in the
field who know their industry, its techniques, 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

what was to be an embassy and private
residence into the most sophisticated recording 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 information pours out may be from FAX's, computer communications, telephone calls,
and everyday business meetings and
lunchtime encounters. Businessmen need
counselling on how to eliminate this information drain. Basic telephone use coupled with the user's understanding that
someone may be listening or recording
vital data and information greatly reduces
the opportunity for others to purloin
meaningful information.

r

snoopers seek out! The prey are stock
brokers, arbitrage firms, manufacturers,
high -tech companies, any competitive
industry, or even small businnesses in the
same community. The valuable information they filch may be marketing strategies, customer lists, product formulas,
manufacturing techniques, even advertising plans. Information thieves eaves-

Farmingdale, NY 11735

of the (.oumeruneillanca Techniques
Video VHS Cassette for a total cost of $53.95 each (which
includes $4.00 postage and handling).
Please rush my cop)'

The Dollars You Save

of Cassettes ordered
Amount of pap nient 5
Sides tax (N.Y.S. onls)
Toted enclosed
No,

VISA

Bill my

drop on court decisions, bidding
information, financial data. The list is
unlimited in the mind of man-es pecially if he is a thief!
You know that the Russians secretly
installed countless microphones in the
concrete work of the American Embassy
building in Moscow. They converted

1

PE

CLAGGK INC.
P.O. Box 4099

(atal No.
Expire Date

To obtain the information contained in

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

Signature
Name
Address

Cut

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 hug, 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 second bug placates the investigator when
he finds the real thing! And the third bug
is found only by the professional, who
continued to search just in case there were
more bugs.
The professional is not without his
tools. Special equipment has been designed so that the professional can sweep
a room so that he can detect voice -activated (VOX) and remote -activated bugs.
Some of this equipment can be operated
by novices, others require a trained countersurveillance professional.
The professionals viewed on your television screen reveal information on the
latest technological advances like laser beam snoopers that are installed hundreds of feet away from the room they
snoop on. The professionals disclose that
computers yield information too easily.
This advertisement was not written by
a countersurveillance professional, but by
a beginner whose only experience came
from viewing the video tape in the privacy of his home. After you review the
video carefully and understand its contents, 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 countersurveillance professional.

State

ZIP

All payments in (I.S.A. funds. Canadians add 54.1)0 per VHS
casette. No foreign orders.
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WAVETEK
AC30A
CLAMP METER
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Some specialized test equipment can actually be pretty versatile.
at Popular Electronics,
we're always getting a lot of

Here

new multimeters to play with.
The trend we've seen in recent years

is

for manufacturers to pack their
meters with as many features as possible in order to make them extremely
versatile.
However, a feature -laden multi -

meter is not always the meter of
choice for professionals. Professionals
will tend to use more specialized
meters that don't have a lot of buttons
and switches to slow things down and
increase the chances of using the
meter on the wrong setting. As a matter of fact, most high-end goods, no
matter what it is- stereo equipment,
sports cars, watches, etc-usually has

nothing added that doesn't directly
enhance performance, durability, or
safety of the unit.
Getting back to multimeters, while
some of them may boast an extensive
list of features, some of the important
ones can actually be quite limited in
performance. For example, most multimeters are limited in their current measuring capabilities to 10 amps.
That's okay for DC, where most measurements will usually be less than 10
amps anyway. However, in AC circuits,

where 10 amps can easily be exceeded, that low a maximum can be a
significant limitation.
If measuring AC voltage and current is a regular part of your job, then
that's reason enough to look at a
Wavetek AC30A clamp meter for your
tool box (Wavetek, Instrumentation
Products Division, 3883 Ruffin Road,
San Diego, CA 92123 -1898.
619- 495 -3200). The 31/2-digit unit can
measure up to 400 amps AC, 600 volts
AC, resistance to 2000 ohms, and has
no DC capabilities, making it the perfect tool for electricians and maintenance men who work almost exclusively with AC. The $110 meter is
also pocket -sized and weighs about
6.4 ounces, making it easy to carry
around. The included leather carrying
case with a belt loop makes it even
easier to use. Because the AC30A isn't
swollen with features, it's sufficiently
easy and small enough to operate
with one hand. The meter is powered
by two 1.5-volt button batteries, which
also helps keep size and weight to a
minimum.
The main difference between the
AC30A and most other meters is that
it's a clamp meter. To measure current
with a non -clamp meter, the unit must

be placed in series with the circuit
and the current has to pass through it
to be measured. The clamp meter
eliminates that by measuring current
inductively via a jaw that clamps
around cables up to one inch in diameter. The wire's insulation remains

intact and between the meter (and
therefore you) and the wire for safety's
sake. Also, the fact that the AC30A
never directly experiences the full current it monitors allows it to measure
high current levels. The high currents

question make the safety the
clamp provides even more imporin

tant.
The one catch to a clamp meter is
that only a single conductor can be
placed in the jaws for current to be
measured; you can't simply clamp
the meter onto an appliance's line
cord and expect to get a reading,
because the effect of the current
passing through one lead is canceled
out by the opposite current in the
other lead, so you get a reading of
zero. Naturally, three or more wires
placed in the jaws would also give an
inaccurate reading.

Using the AC30A. To measure voltage, the AC30A comes equipped

NRI knows: The best way to learn to
service today's computers is to actually
build a state-o the-art

f

computer from the
keyboard up.
NEW!

486SX/25 MHZ
MINI -TOWER COMPUTER!
THE MOST POWERFUL
COMPUTER AVAILABLE
IN HOME STUDY

TODAY!

TRAIN WITH THE LEADER

- NRI

Train with NRI and prepare for a high paying position as a computer service
technician, even a computer service
business of your own! Regardless of your
previous electronics background, you can
succeed with NRI, the leader in career building at-home electronics training for
over 78 years. You begin with the basics,
rapidly building on the fundamentals of
electronics to master today's advanced
microcomputer concepts.
LEARN BY DOING

NRI's highly acclaimed learn -by -doing
approach gives you a complete under-

standing of the intricate electronics behind
the 1 meg RAM, 32 -bit CPU computer
system included in your course. You
perform hands -on electronics experiments
with your NRI Discovery Lab and digital
multimeter, then build and test the
powerful 486sx/25 MHz computer you
train with and keep. You install the 1.2
meg, 5 -1/4" floppy disk drive, learning disk
drive operation and adjustment. Later, you
dramatically improve your computer's data
storage capacity by installing a powerful 80
meg IDE hard drive. You even learn to
diagnose and service virtually any
computer problem with the extraordinary
R.A.C.E.R. plug -in diagnostic card
and QuickTech diagnostic software
also included in your course.

With NRI, you study in the privacy
and convenience of your own
home with your personal
instructor and NRI's team of
technical professionals behind you
every step of the way. You learn at your

-

-

own pace no classroom pressures, no
night school, no need to quit your present
job until you're ready to make your move!
Step by step you're guided through the
assembly of a powerful 486sx -based
computer system the centerpiece of
your coursework complete with
monitor, floppy drive, 80 meg hard drive,
operating and applications software.
You get the hands -on experience
you need to troubleshoot any IBM compatible computer, plus the confidence
to tackle any service job you take on.
What's more, you work with to ay's most
popular integrated software package,
Microsoft Works, learning to use its word
processing, spreadsheet, database, and
communications utilities for your own
personal and professional applications.
It's a fact: Only NRI gives you such
thorough, effective training in computer
servicing. And no other school gives you
hand -on experience with a computer more
powerful than the 486sx -based system
included in your course.

MASTER YOUR FUTURE

The Department of Labor forecasts over
220,000 jobs for computer service
technicians by the year 2005
full 38%
increase over today's level. With the right
training and skills, you can cash in on this
wide -open opportunity and become a
high -paid computer service technician.
Whether you choose a full- or part -time
job or start a computer service business
of your own
you'll be well prepared,
continuously drawing on the real -world
experience of your NRI training. Master
electronics and computers the NRI way
and master your future!

-a
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-

-

LEARN MORE ABOUT NRI TODAY

Send today for NRI's free, full -color 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 coupon is missing write to:
NRI Schools, McGraw-Hill Continuing
Education Center, 4401 Connecticut
Avenue, NW, Washington, DC 20008.

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

SEND CARD TODAY FOR FREE NRI CATALOG
1

NB/schools

McGraw-Hill Continuing Education Center
4401 Connecticut Avenue, NW, Washington, DC 20008

I' Check one

FREE

catalog only

MICROCOMPUTER SERVICING
TV /Video /Audio Servicing
Telecommunications
Industrial Electronics & Robotics
Security Electronics
Electronic Music Technology
Basic Electronics
Name

(please

AJr:.
'fl

I

Computer Programming
Programming in C++ with Windows
Desktop Publishing & Design
Word Processing Home Business
Bookkeeping & Accounting
Home Inspection
Building Construction
For career courses
Small Engine. Repair
approved under GI Bill,
Automotive Servicing
check for details.

print)

Age

Address

City/State /Zip
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Accredited Member, National Home Study Council

0018 -0993)

Earn Your B.S. Degree
in

ELECTRONICS
or
COMPUTERS

By Studying at Home
Grantham College of Engineering,
now in our 43rd year, is highly experienced 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 -tounderstand but complete and thorough
lesson materials, with additional help
from our instructors.
Our Computer B.S. Degree Program 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 Program includes courses in Solid -State
Circuit Analysis and Design, Control
Systems, Analog/ Digital Communications, Microwave Engr, and much more.
An important part of being prepared to move up is holding the right
college degree, and the absolutely necessary part is knowing your field.
Grantham can help you both ways
to learn more and to earn your degree
in the process.
Write or phone for our free
catalog. Toll free, 1- 800 -955 -2527, or
see mailing address below.
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with a pair of test leads that plug into
the front of the meter (the clamp is
used only for current). Up to 600 volts
can be measured using only one
range, eliminating the need to switch

the meter between different voltage
ranges. There is no over -range indication in the voltage mode, so you simply should not use the meter to
measure anything that could be
greater than 600 volts AC. A data -hold
button lets you freeze the display in
case it's inconvenient or unsafe to
watch the display while making the
measurement, and a "DH" display indicator tells you that the hold function
is active.
The meter has three current ranges
of 20, 200, and 400 amps. The lowest
range has a resolution of 10 milliamps.
If an over -range condition exists in either the 20- or 200 -amp range (a display greater than 1999), the most
significant digit (the "1 ") will flash, and
a buzzer will sound. Attempting to
measure any current greater than
400 amps, or any current created by a
potential of more than 600 volts is not
a good idea; such a current can

-

AC wiring.
The meter also makes it easy to

FREE CATALOG
- TEST
INSTRUMENTS &

Accredited by
the Accrediting Commission of the
National Home Study Council

GRANTHAM
College of Engineering
26

Grantham College Road
Slidell, LA 70460

damage the meter, and perhaps put
the user in jeopardy, so any measurement that could possibly exceed
those voltage and circuit limits should
be avoided.
In addition to voltage and current,
the AC30A can measure resistance
up to 1999 ohms using the included
test leads. That's plenty for checking
the bulk of AC- resistance measurements. A buzzer sounds if the measurement is less than 300 ohms.
Although the meter is protected for
overloads up to 350 volts in this mode,
power should always be removed
from the circuit under test and any
capacitors discharged before checking resistance. Doing that is simply
sound testing practice.
No matter what mode the AC30A is
in, its power will shut off if it's inactive for
more than five minutes. However, this
feature is no substitute for actually
turning off the meter, because it still
draws 2-3 µA when it shuts off automatically.
Because the AC30A makes it so
easy to check AC current, we found
ourselves wanting to check anything
and everything we could, mostly out
of curiosity. For example, it's very easy
to check the load on any given circuit
breaker with every appliance turned
on. That way you can eliminate the
chance of overloading your home's

HARD -TO -FIND TOOLS

Packed with over 10,000 quality product's for testing,
repairing, and assembling electronic equipment. A full
selection of test instruments, power protection equipment, precision hand tools, tool kits, soldering supplies, and much more. Products are shown in full color
with detailed descriptions and pricing. All products
come with a 100% satisfaction guarantee. SAME DAY shipment program.

In a hurry to receive your catalog?

Call (800) 225 -5370
In Massachusetts call (508) 682 -2000

Contact East, Inc., Dept. R522
335 Willow St., No. Andover, MA 01845

check the current draw of any individual appliance. We did that by separating the leads on an extension cord
and clamping the meter around one
of them. We found that a 40 -watt bulb
draws-as you might expect -about
a third of an amp (from P= IV 40 ='/3
x 120). We also determined that an
unmarked bulb sitting in a drawer was
a 60 -watt unit, and safe for the lamp
we wanted to use it in. Of course, the
setup isn't limited to light bulbs -we
now can quickly check the current
draw of the projects we've built from
Popular Electronics.
We feel that the Wavetek AC30A
Clamp Meter is certainly a handy instrument to have around, even for
non -professionals. If you feel its useful
enough to find out more about it, you
can contact Wavetek directly at the
address given earlier in this article, or
circle No. 119 on the Free Information
card that can be found elsewhere in
this issue.

CIRCLE 9 ON FREE INFORMATION CARD

PRODUCT
TEST REPORTS
By Len Feldman

Minolta
8 -848 Hi-8
Video
Camcorder

inolta has managed
to cram more features into this compact,
lightweight, Hi -8 video camcorder than we would have
thought possible. To begin
with, if you are unfamiliar
with the term Hi -8, you
should know that this format
provides picture clarity that
is far better than that of
ordinary 8 mm camcorders.
In fact, the picture resolu-

CIRCLE 120 ON FREE INFORMATION CARD

The Minolta 8 -848 Hi -8 Video Camcorder.

lion exceeds that normally
provided by broadcast or
cable TV programming. But
that's only the beginning of
the story.
The Minolta 8 -848 features a switchable electronic image stabilizer (EIS)
that keeps the picture
steady even as you walk or
ride in a car. No more upand -down picture bouncing that can be so
annoying to viewers of your
video "home movies." In
addition to the optical 8 x
zoom, there's a digital zoom
feature that provides 16 x
telephoto zoom plus the
ability to shoot pictures in

the 16 -by -9 aspect ratio
that will prevail in the future.
A digital filter lets you record in black- and -white,
sepia, or with emphasized
red for creating special
effects. More traditional
features, such as auto focus
with macro -lens (for extreme close -ups), fade in/
fade out, and automatic
exposure, are, of course, included. Also included is a
two -page titler and a dual
time clock (for adding the
date and time of a "shoot"
when you travel In your own
or in a foreign time zone).
The Minolta 8 -848 records
sound in hi -fi stereo using a
built -in dual -element stereo
microphone; there is no
provision for an external microphone. This camcorder
is supplied with a wireless
remote control that allows
you to operate the unit
from a distance. A light shoe (for attaching an optional video light) is
provided near the front of
the camcorder body.
Accessories included with
the camcorder package
include the usual cables;
an RF- output adapter; an
external power adapter; a
battery pack and the batteries required for the date/
time feature and the wireless- remote unit; a shoulder
strap; and an AC adapter/
charger. An Important and
useful feature of the battery

charger is called "refresh."
Most rechargeable batteries have a so- called
"memory," such that if they
are repeatedly recharged
before they are fully discharged, they gradually
lose their ability to accept a

www.americanradiohistory.com
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full charge and thereby reduce the recording or

playback time that they
can provide. The "refresh"
feature fully discharges the
battery before beginning
the recharge cycle, thus insuring a full charge and
prolonging the useful life of
the batteries.
CONTROLS
The left side of the camcorder body contains an
auto /manual -focus button,
a manual -focus control, a
back-lighting-compensation switch, the fade -in/
fade -out button, a digital filter switch (for black -and-

white, sepia, or red picture
effects), the electronic image- stabilizer on /off button,
and a zoom -mode button.
The zoom -mode button lets
the user select between
digital zooms of 16:1, 64:1
(with a mosaic effect), and
64:1 with 16 x 9 aspect ratio.
The rear surface of the
camcorder contains most
of the remaining controls.
An eject switch opens the
cassette compartment. A
three-position power switch
selects between camera
operation, video -playback
operation, or power -off.
Date, display, counter reset,
review (of the last few seconds of a scene just shot)
and a title -on /off button
comprise the controls associated with the camera
function. The video -playback controls include play,
fast -forward, rewind, stop,
and pause. A tiny compartment alongside these lastnamed controls accepts
the small battery that is
used by the time /date fea-

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.

$119.00*

PHONE RECORDING ADAPTER

Starts & Stops Recorder
Automatically When
FCC
APPROVED
Hand Set is Used.
Solid State!
*

$28.50

VOX VOICE ACTIVATED CONTROL

$28.50*

Solidstate Adjustable
Sensitivity. Voices &
Sounds Activate Recorder.
Adjustable Sensitivity.
Provisions for Remote Mike.

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

ALL MAIL TO: Box 20100, Boulder, CO 80308
AMC SALES INC., 193 Vaquero Dr.,
Boulder, CO 80303
1- 800-926 -2488
Phones (303) 499 -5405
FAX (303) 494-4924 Mon-Fri 8 -5 MTN. TIME
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BeanFCC,
LICENSED

ELECTRONIC TECHNICIAN!

Earn up to

$2000 /Week
and more!
Learn at home in spare time.
No previous experience needed!

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

No Need to Quit Your Job or Go To School

This proven course is easy, fast and low
cost! GUARANTEED PASS You get your
FCC License or money refunded. Send for
FREE facts now. MAIL COUPON TODAY!

commanD PRODUCTIOns

FCC LICENSE TRAINING, Dept. 100
P.O. Box 2824, San Francisco, CA 94126
Please rush FREE details immediately!
NAME
ADDRESS
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The color- signal phase accuracy and chroma saturation were
measured by using a red field. The results are shown in this

vectorscope photo.

while just above that
compartment is a miniature
switch that selects Hi -8 operation or conventional 8
Lure,

millimeter operation.
A pivotable electronic
viewfinder is located along
the right side of the camcorder body, just above the
camera start/stop button
that is positioned for easy
thumb use when the camera is hand held. The
battery pack, or the AC
adapter completes the
comfortable contour of the
right side of the camcorder
where the user's hand normally grips the unit. A rocker
zoom switch is located so
that it is easily engaged by
the user's forefinger and
middle finger.
Up front, near the lens, is
the video -light shoe and a
small door which, when
opened, exposes the audio /video input/output
connector. The stereo microphone is positioned on
the front surface of the
camcorder, just below the
lens. The underside of the
camcorder contains the
usual tripod screw-thread
and a tiny switch that activates circuitry that
compensates for wind
noise that the microphone
might pick up in outdoor

shooting environments. A
battery- release switch and
lever are also found on the
underside of the camcorder body.

TEST RESULTS
As usual, the camcorder
was turned over to the Advanced Product Evaluation
Laboratories (APEL) for comprehensive testing. APEL's
measurements revealed
that the minimum illumination required for a full amplitude video -output signal was 2.1 lux, suggesting
that this camcorder will
work well even under relatively poor lighting
conditions. White balance
was about average, with a
reading of 7 IRE. However,
the quartz halogen lamp
that the lab normally uses
to measure white balance
(the amount of chrominance or color that
appears on a neutral object) could not be used
because the white balance
tended to a red tint. Using a
"cool white" fluorescent
light resulted in the 7 IRE
reading.
Color contamination, or
the appearance of color
bursts on a black and white
pattern, measured an acceptably low 6 IRE. Color-

TEST RESULTS-MINOLTA 8 -847 HI- 8 VIDEO CAMCORDER
SPECIFICATION

PE MEASURED

VIDEO SECTION

Minimum illumination
White balance
Color contamination
Horizontal resolution

2.1 lux
7 IRE (See text)
6 IRE

Camera
Record /play video output
Record /play TV output
Signal -to -noise ratios (opt. /min. ilium.)
Camera, chroma AM
Record /play video output
Record /play TV output
Camera, luminance
Record /play video output
Record /play TV output

Minimum focus distance (norm/macro)

360 lines
340 lines
320 lines

41.4/39.0
39.9/39.2
39.8/38.6
40.1/34.8
40.6/36.8
39.1 /36.4

dB
dB
dB
dB
dB

42/-3/4 (inches)

AUDIO SECTION
Max. microphone output

0.57 volts

ADDITIONAL DATA
Power -zoom speed (optical)
10 seconds
Fast -forward/reverse time
8 min. /8 min. 35 sec.
Power requirements
9.5 watts
Weight (w /battery and cassette)
13/4 lbs.
Dimensions (H x W x D, inches)
43/4x31/4x91/4
Suggested Price: $1722

signal phase accuracy and
chroma saturation were
measured by using a red
field and results were examined using a vectorscope.

general, the camcorder
tended to oversaturate red
In

color. Because of the electronic image stabilizer, there
was some lag present when
the camcorder was used to
pan scenes quickly.

advantage of the
format was evident
when APEL measured horizontal resolution. For the
camera alone, resolution
was an impressive 360 lines.
Measured at the record/
play video output, resolution was still 340 lines, and
even through the record/
play cycle resolution remained a high 320 lines,
which is about as good as
one can get from a properly broadcast live TV
program.
The chroma AM signal -tonoise ratio, read directly
from the camera output,
was an impressively high
41.4 dB, while the luminance signal -to -noise ratio
measured that way was a
The

Hi -8

very satisfactory 40.1 dB.

Going through the entire
record /play cycle, the chroma AM S/N decreased to
39.8 dB, while luminance S/
N decreased to 39.1 dB. The
signal -to -noise ratios that
were obtained with minimum illumination were, as
you might expect, poorer
and are shown in the Test
Results table.
The built -in stereo microphone delivered a
maximum output level of
0.57 volts -per -channel. The
minimum focusing distance
in the normal operating
mode was 42 inches; while
using the macro feature, it
was possible to focus to
within 3/8 -inch.

used TDK

Hi -8 E6 -120

provement brought about
by the Hi -8 format was unmistakable. (Like APEL, we

from side to side within the
camcorder's field of view,
the stereo effect was unmistakable and fairly
dramatic.
Certainly, at $1722 the
Minolta 8 -848 is not an inexpensive camcorder, and it's
conceivable that some of
its features may hardly ever
be used by the typical video enthusiast. Still, if you
want a lightweight, com-

pact camcorder that offers
long recording time (up to
21/2 hours on a single tape),
top quality picture resolution, and more than the
usual run of features, the
Minolta 8 -848 is certainly a
unit that is worth your consideration.
For more information on
the 8 -848 Hi -8 Camcorder,
contact Minolta (101
Williams Dr., Ramsey, NJ
07446) directly, or circle No.
120 on the Free Information
Card.

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 -tolearn, high -profit
repairs without investing
in high -tech

instruments
or a costly
workshop.
Want more
independence
and higher

HANDS -ON TESTS
It took us some time to
familiarize ourselves with all
of the features of this remarkable Hi -8 camcorder,
but once we did, we could
only marvel at how
Minolta's engineers were
able to incorporate so
much into so small and
compact a unit. The im-

tape

for our hands-on experiments.) Thanks to the Hi -8
system, pictures were sharper and more detailed than
those we have obtained
with either conventional 8
mm camcorders or with
standard VHS or VHS-C
camcorders.
As audio enthusiasts, we
were especially pleased
with the stereo hi -fi audio
capabilities of this camcorder, though we would
have very much liked to be
able to connect an external
microphone for even more
effective stereo imaging.
When shooting at some distance from a subject, very
little stereo effect is realized
because the two elements
of the stereo microphone
hear essentially the same
sound. Nevertheless, when
subjects moved closer to
the camcorder and when
they were asked to walk

income? Send
A

Free career

or call today!

literature:

800 -223 -4542
Name_

Phone(_

Address_
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State

)

Zip

The School of VCR Repair
6065 Roswell Road
Dept.vx34 t Atlanta, Georgia 30328
,
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1.800.831.4242

YEARS OF
IEXCELLENCE

1973 -1993

Your Resource for Value. Only a Phone Call Away.
Meiex Digital
Multimeters
Handheld high accuracy

Power Supply

+5V @ 1.5A
+5V @ .4A
+12V @ .5A

-5V @ .32A
-12V @ .075A
+22V @ IA

Input: 115VAC @ 60Hz
2 -pin Molex input connector
and 4 output connectors
Size: 5.375 "L x 3.5 "W x 1.25 "H
Weight: .5 lb.
Part No.

Product No.

Price

$14.95

9977972 PS512

+5V @ 1.8A
+15V @ .450A

Also measures frequency and capacitance

-15V @ .450A

Input: 120VAC @ 50 /60Hz
Molex style input and output
connectors
Size: 5 "L x 3 "W x 1.375 "H
Weight: .5 Ib.
Part No. Product No.
9P76611 PS9099

Price

$12.95

Part No.
9P33241
9P23579
9P23683
9P23771
9923851
9P27422
9P24328
9P24467
9P24539
9P23131
9923157
9P23181
9P34278

9P24230
9P27385
9P51262
9P51334

Product No
TL082CP
LM317T
LM324N
LM336Z
LM339N
NE555V
LM556N
LM723CN
LM741CN
LM1458N
LM1488N
LM1489N
ULN2003A
LM3914N
NE5532
7805T
7812T

35
1.09
45
35
49
49
29
39
45
45
69
2.49
1.19

9946252
9946287
9P46316
9P46375
9946640
9P47458
9P47466
9948004
9P48039
9948098
9P46447
9P46480
9P46607
9946957
9P47036
9P47183
9P47212
9P47600
9P47634

74LSoO
741-502
74LSO4

74LS08
74LS14
74LS30
74LS32
74LS74
74LS76
74LS86
74LS112
74LS123

7415138
74LS175
74LS193
74LS244
7415245
74LS373
74LS374

74.95
39.95

9P27115 3.5 digit multimeter
9927140 4.5 digit multimeter,

59.95
&

capacitance & data
hold switch

99.95

breadboards feature
screen printed color
coordinates and are
suitable for many kinds of
prototyping and circuit design. larger
models feature heavy-duty aluminum
backing with voltage and grounding posts.
Terminal Bus Contact
Strips Strips Points

Part No.

Price

Pan No.

Product No. Description

9936038
9936097
9P35991
9P38236
9P38279
9P38359

Switching diode $ 07
1N4148
25
1N4733
Zener diode
Silicon rectifier
10
1N4004
2N2222A Gen. pur. transistor 25
2N2907A Gen. pur. transistor 25

2N3904

Gen. pur. transistor

12

Ceramic Capadtais (50v)
±

20% Commie

1

-9

$.25
25
25
29
39
25
25
29
49
25
25
39
39
35
59
69
69
69
69

Part No.

Capacitance

9915333
9P15341
9P15190
9P15229
9P15253
9P15270

lOpf
100pí
.001µF
.01µF
.047µF
.1µF

0

2

200

$3.49

9P20600

1

2

400

4.95

9920669

1

0

630

5.95

9P20722

1

2

830

9P20757

2

1

1,360

9P20773

2

4

1,660

17.95

9P20790

3

5

2,390

24.95

9920811

4

7

3,220

32.95

SPAT product
now available!
Call for price and availability

Description

Price

ach 70 values (every other value from RIO ohm R5.6 meg) 1/4 Wart C.F. Resistor Values (350 pa.)

$9.95

9P10663

100 each (27 values) 1/4 Wan C.F. Resistors

5

39.95

RIO ihm RIOM (2.700 pm.)

Description

Product No.
XC556R
XC556G
XC556Y
XC209R
XC209G
XC209Y

Red .200 dia
Green .200 dia
Yellow .200 dia
Red .125 dia
Green .125 dia
Yellow .125 dia

Price

9P37161
9P37372
9P39335
9P40301
9P41110

14 pin

11

16 pin

12

24 pin

19

28 pin

22

40 pin

28

Additional

$.10

pin

components available

16
16
14
18
18

18008314242

Summer Component Catalog:

1.800.637.8471

JAM ECO

Tin Plated IC Sockets

Pins

Price
$.12

Call or write for your FREE

Soldeitail Low Profile

8

Test/Measurement
and Prototyping
Equipment
Full line of Integrated
Circuits and Electronic
Components
Call for hobby kits

Order toll -free

10
10
10
10
15

9951570

Other Jameco
Resources

LEDs
Part No.
9934796
9934761
9P34825
9P34622
9P34606
9P34657

Price

Part No.

6.95
12.95

Part No.
9P10719

$.10

Lead Length: .125"
Body Height: .156"

Price
1 -9

9P20343

9P3599I

9938236

9P20757

Our long -lasting

Carbon Film 1/4 Watt 5%
Resistor Assortments

45
45

Integrated Circuits
Price
Product No

3.5 digit multimeter
w /frequency &
capacitance

Amoco Solderless
Breadboards

1 -9

$.59
65

ITL

Part No.

9P27086

$59.95

9P27158 4.5 digit w /frequency

Diodes and Transistors

Price

Price

Part No.
Description
9P27078 3.5 digit multimeter

w /tach/dwell

See our Catalog for more power supplies
Linear
Integrated Circuits

:.

Measures AC/DC voltage,
AC /DC current, resistance,
t9iOs
diodes, audible continuity test,
9927158
transistor hFE
Manual ranging w/overload
protection
Comes with probes, batteries, case
and manual
One-year warranty
9P27086 & 9P27158 only

23 Watt
Switching
Power Supply

40 Watt Switching

so

E1.ECTRDNC COMPOlE?AS

For International Sales, Customer
Service, Credit Department and all

other inquiries: Call 415.592.8097
between 7AM-5PM P.S.T.
CA Residents please add applicable
sales tax.

COMPUTER PRODUCTS

1355 Shoreway Road
Belmont, CA 94002
FAX:
FAX:

1.800.237.6948 (Domestic)
415.592.2503 (International)

$30.00 Minimum Order
Terms: Prices subject to change without notice. hems subject to availability
and prior sale. Complete list of terms/warranties is available upon request.
1993 Jameco 9/93
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Build a
Telephone Scrambler
Keep your privileged conversations completely private with this audio- scrambling circuit.
BY TERRY J. WEEDER

How private are your private
telephone conversations? If
you are like most people, you
take for granted that conversations
held over the telephone are strictly
between you and the person on the
other end. It is a very uneasy feeling to
find out later that someone has been
listening in.

Well worry no more, for the
Telephone Scrambler described in
this article is designed to dispose of
that problem. The Telephone
Scrambler, which connects between
your telephone and wall jack and
does not require modifications to your
telephone, is designed to scramble
your voice before sending it over the
telephone line. Anyone picking up an
extension or monitoring your conversation with a telephone-line transmitter will hear nothing more than
garbled sound. Only the party at the
other end of the telephone line, using
another Telephone Scrambler, will be
able to understand what you are saying.

Theory. There are many different
ways to scramble audio signals that
contain speech so as to render the
speech unintelligible. The difficult part
of making speech unintelligible lies in
doing so in a manner that allows it to
be restored to its original form. The
Telephone Scrambler accomplishes

that task by shifting all high frequencies to low frequencies, and all low
frequencies to high frequencies.
The exact amount of frequency shift
is determined by the distance in Hz
that the original signal is from the center frequency of 1790 Hz. For example,
the parts of your speech pattern that
lie at 2290 Hz (500 Hz above the center frequency) will be shifted to 1290
Hz (500 Hz below the center frequency), and vice versa, the parts of your
speech that lies, at say, 2790 Hz (1000
Hz above the center frequency) will
be shifted to 790 Hz (1000 Hz below
the center frequency), and vice versa.
The result is a garbled audio signal
sounding similar to that of listening to
an SSB- modulated carrier with an AM
receiver.
The process of restoring the audio
to its original form can be accomplished in the same way. Simply perform the task of frequency shifting on

the scrambled audio for a second
time, and all the products in the
speech pattern will be shifted back to
their original frequency. (The process
is analogous to double- inverting a
signal in a digital system.)

About the Circuit. Figure

1 shows a
functional block diagram of the Telephone Scrambler. The circuit is comprised of two hybrid networks, two low pass filters, Iwo balanced modulators,

www.americanradiohistory.com
AmericanRadioHistory.Com

an oscillator, a divide -by -1000 counter, and two buffer stages. The circuit's
operation is really quite simple. The
oscillator provides a 3.58 -MHz signal
that is down -converted by the divider
to provide a 3.58 kHz signal, which is
then fed through the buffer to one of
the modulators. While that's going on,
speech is applied to the hybrid network, which transfers the signal to the
balanced modulator, where the two

signals are mixed (to produce
scrambled audio), and then output to
the telephone line through a low -pass
filter.
A schematic diagram of the actual
circuit is shown in Fig. 2. The circuit is
powered from a 13 -volt AC wall trans-

former, the output of which is converted to DC by a fullwave bridge rectifier
(BR1) and regulated by a pair of Zener
diodes (D1 and D2) to form a dual ( ±)
6.2 -volt supply. Power for the relay (K1)
is tapped from the output of BR1 (prior
to regulation) so as not to put an unnecessary strain on the regulated 6.2volt source.
Initially, relay K1 is de- energized, so
the circuit is bypassed through K1's

normally closed contacts, allowing
the telephone to operate in the normal manner. A PS2505 -1NEC optoisolator /coupler (U6) is used to
monitor current flow through the telephone and provides base bias current for Q1 only when the telephone is

SCRAMBLER
LOW -PASS
FILTER

BALANCED
MODULATOR

TO

WALL JACK
RED

TGRN

BU

HYBRID

-

BUFFER

HYBRID

é,

60

BALANCED
MODLII ATOR

REDI

GRN

66

LOW-PASS
FILTER

TO

TELEPHONE

DESCRAMBLER

Fig. I. The Telephone Scrambler scrambles all outgoing dinln from the telephone,
while it descrambles all incoming dialog from the telephone line.

off hook. With base bias present,
pressing S2 (SCRAMBLE) turns on SCR1
and current flows through Q1, current limiting resistor R44, and the coil of
relay K1, activating it. Current also
flows through LEDI, indicating that the

circuit is in the scrambled mode.
Diode D3 is included in the circuit to

Q1 from reverse voltage
spikes, resulting from the de- energiza-

protect

K1. Capacitor C15 provides
temporary bias current for Q1 during
the break in telephone current when
the relay armature is in the process of
moving between sets of contacts.

tion of

When K1 (a

DPDT relay) is

energized,

one set of its contacts places the primary winding of transformer T1 across
the telephone line, completing the
current loop that alerts the central office switching equipment to an off hook condition, while coupling audio
signals to and from the telephone
line. At the same time, -6 volts is applied to the telephone through K1's
second set of contacts and transformer T2's primary winding, providing
operating power to the telephone
(like in the normal off hook condition),
and allowing audio to be coupled to
and from the telephone.
The circuit includes two hybrid networks. The first consists of the secondary winding of T1, coupled with U3 -d
and R22 through R24. The second
hybrid network is comprised of the
secondary winding of T2, coupled
with U3 -c and R19 through R21. Those
networks allow signals from the secondary windings of the transformers
to be applied to the inputs of opamps U3 -c and U3 -d. The outputs of
op -amps U3 -a and U3 -b are in turn
applied to the secondary windings of

PARTS LIST FOR THE
TELEPHONE SCRAMBLER
SEMICONDUCTORS
U 1-4069 hex inverter,

integrated

circuit
U2 4040 I2 -stage ripple-carry
binary counter /divider, integrated
circuit
U3- LM348N quad op -amp,
integrated circuit
U4, U5- LM1496N balanced -

modulator /demodulator, integrated
circuit
U6-PS2505 -1NEC optoisolator/
coupler, integrated circuit
SCRI-S401E -ND l-amp, 400 -PIV,
non -sensitive gate, silicon
controlled rectifier
Ql- 2N4400 general-purpose NPN
silicon transistor
BRl -1 -amp, 200-P1 V, fullwavebridge rectifier
Dl, D2- 1N4735, 6.2 -volt Zener
diode
D3- 1N4148 general -purpose silicon
switching diode
LEDI, LED2- Light- emitting diode
MOV1 -130-VRMS, metal -oxide
varistor
RESISTORS

(All fixed resistors are 1/4-watt, 5%
units.)
RI

-10- megohm

R2-1200-ohm
R3, R40-4700-ohm
R4, R39-47,000-ohm
R5, R38-20,000-ohm
R6, R7, R19, R20, R23, R24, R36,

R37-10,000-ohm
R8, R14, R30, R35-3900-ohm
R9, RIO, R28, R29, R42-51-ohm
R11-R13, R15, R17, R18, R25-R27,
R31, R32, R34-1000-ohm
R16, R33 6800-ohm
R21, R22-560-ohm

R41-130-ohm
R43, R47-220-ohm
R44-750-ohm
R45, R46-20-ohm
CAPACITORS
CI, C4, C16, C17, C20- O.1 -11F.

Mylar
C2, C3- 36 -pF, ceramic -disc
C5, C14- 220-pF, ceramic -disc
C6, C13 0.02-11F, Mylar
C7, C12-0.033 -ILF, Mylar
C8, Cll-1 -11F, 16 -WVDC, tantalum
C9, C10-22 -1.LF, 16 -WVDC,
electrolytic
C15- 2,2 -1F, 16 -WVDC, tantalum
C18, C19- 100 -RF, 35 -WVDC,
electrolytic
C21- 1000 -p.F, 35-WVDC,
electrolytic

ADDITIONAL PARTS AND
MATERIALS

XTALI -3.58 -MHz, TV color-burst
crystal
TI, T2-600-ohm to 600 -ohm audio
transformer
K1-12-volt DC, DPDT relay
SI, S2 -SPST momentary
pushbutton switch
Printed- circuit materials, enclosure,
13 -volt AC, 800 -mA wall
transformer (Radio Shack no.
273 -1610 or similar), telephone
cord, power cord jack, wire,
solder, hardware, etc.
Note: The following items are

available from Weeder
Technologies, P.O. Box 421,
Batavia, Ohio 45103: An etched
and drilled printed- circuit board
(WTTS -B), $14.00; a kit of all
board- mounted components
(WITS -C), $29.00; a pre assembled circuit board (WTTSA), $69.00. All orders must
include $3.50 for shipping and
handling. U.S. and Canadian
orders only please. Ohio residents
must add 6% sales tax. Above
prices are for single units only, 2
Telephone Scramblers are required.
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Fig. 3. This template for the Telephone Scrambler's printed -circuit board is presented
for those who prefer to roll their own. However, if you are so inclined, you can

purchase a prefabricated board from the supplier listed in the Parts List.

and T2. The outputs of U3 -a and U3b are also applied to the inputs of U3c and U3 -d, but because both inverting and non -inverting inputs of U3 -c
and U3 -d are tied together, the signals
nullify each other (the signals cause
no output change to either U3 -c or

T1

U3 -d).
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At the heart of the circuit are the
two LM1496N balanced modulators
(U4 and U5). The audio signal applied
to pin 1 of both U4 and U5 is mixed with
the squarewave signal that is intro duced to each IC at pin 8. The outputs
of U4 and U5, taken from pin 6 of each
unit, consists of the sum and difference of the two input signals. The
sum of the Iwo signals is filtered out by
low -pass filters made up of U3 -a, R4
through R7, and C5 through C7 for U4,
and U3 -b, R36 through R39, and C12
through C14 for U5. That leaves only
the difference frequency.

The squarewave is generated by
-a ('/6th of a 4069 inverter) and a
3.58 -MHz color -burst crystal. The 3.58 MHz squarewave is used as the clock
input for U2 (a 4040 binary counter)
U1

whose output at pin 14 is the clock
frequency divided by 1000, which is
equal to 3580 Hz. That 3580 Hz signal is
applied through buffers, consisting of
U1 -c through U1 -f, to pin 8 of U4 and
U5, and determines the frequency
shift of the input signals at pin 1.

Circuit Construction.

The Telein a

phone Scrambler was assembled

printed- circuit board, measuring
about 4'/8 by 37/8 inches. Atemplate of
that printed- circuit artwork is shown in
Fig. 3. You can etch your own board
from the artwork, or purchase the
etched and drilled board and a kit of
board -mounted components from
the supplier listed in the Parts List.

After obtaining the board and all
the parts in the Parts List, use the parts placement diagram in Fig. 3 to guide
you in assembling the circuit. Start by
mounting U1 -U6, T1, T2, and Kl. Mounting those larger components first will
make it easier to orient your board
with the parts -placement diagram
and find the correct locations for the
other components.
Next, mount the resistors, capacitors, and diodes. Pay particular attention to the diodes and polarized
capacitors to make sure that they are
not installed backwards. Finish by installing the remaining components
and the four jumper connections. Verify that all IC's have their notches
pointing in the right direction (according to Fig. 3). Also check to make
sure that Q1, SCR1, and BR1 are not
installed backwards.
Your enclosure must be large
enough to house the board and any
part of the switches and jacks that
extend into the enclosure. Prepare the
enclosure by drilling four holes in the
front panel of the appropriate size to
accommodate the Iwo switches (S1
and S2) and two LED's (LEDI and LED2).
Then drill a hole in the rear panel to fit
the power jack. (If a Radio Shack
273 -1610 wall transformer is used, it will
mate with a Radio Shack 274 -1563
power jack. The inside diameter of a
wall transformer's connector varies
from model to model so it would be a
good idea to verify that wall transformer you select mates with the jack
you select before mounting it to the
enclosure.)

Mount the LED's, switches, and
power jack. Then position the board
and mark the locations for drilling. Drill
the four board- mounting holes and
install standoffs. Drill out two more
holes in the back panel just, large
enough to run a piece of telephone
cord through. File the holes smooth to
protect the insulation on the wires. A
single telephone cord with modular
jacks on each end can be cut in half,
feeding the cut ends through the
holes in the back panel. The author
put a 2 -inch piece of heat-shrink tubing over the cords where they pass
through the holes in the back panel to
protect them and a tie wrap on each
cord just inside the enclosure to provide strain relief.
Label one of the cords To WALL JACK
(Continued on page 92)

Computer Viruses
Scourge (
or
Scam?
and,

Cuts through the computer -virus hype

scare tactics to learn what viruses are, what
they do, and what steps you can take to

stop them cold.
BY KARL

T.

THURBER, Jr.

computer data resides, there's the potential for data loss. Most losses are from human
accidents, software bugs, hardware -software incompatibility, power surges, and equipment failure. But computer viruses also cause data loss; that's the knotty problem
we'll focus on in this article.
Wherever

Do Computer Viruses Exist? Actually, viruses "don't exist"
in the same way serious diseases like AIDS, cancer, and the
Black Plague don't exist unless you are stricken. Then, corn puter viruses and health - related maladies- however rare
are as real as can be. While the impact of viruses on computer users is, for the most part, overblown and hyped, infectors
can and do wreak havoc. The hype has had at least one
positive effect: it's brought viruses front- and -center to the
computing public's attention.
If nothing else, Hollywood believes in computer viruses.
Twentieth Century Fox reportedly has a virus-theme technothriller, "Ghost in the Machine," in the can. According to The
Hollywood Reporter, it's about a serial killer who is transformed into a computer virus that becomes obsessed with a
woman and stalks her through a variety of computer de-

-

vices.

What's a Virus? It's a contagious, rogue sort of software
program that in some way interferes with or alters the way
your computer operates without your permission or knowledge. The usual virus is a cleverly hidden program that can't
be seen by casual searches. It intercepts disk I/O (input/
output) and other operations and
it's malicious corrupts
your data or program files, or scrambles your disk directory.
Legend has it that in 1986, the first computer virus, Pakistani
Brain, was discovered.
Computer infectors are much like biological viruses. For
example, they have a life cycle of their own, first infecting one
host and then spreading to others with which they come in
contact. To reproduce, they replicate (or copy) themselves,

-if

but do so unnoticed, and they often remain concealed by
attaching or leaching themselves onto other software programs where they're able to run undetected. While busy
spreading themselves, viruses typically do nothing else until
something triggers them, such as a particular date, time, or
other event.
When triggered, viruses easily create havoc, paralyzing
both individual and networked PC's. Many viruses are malicious and reflect a sabotage mentality among their authors.
Destructive infectors damage your computer system or software programs by reformatting hard disk drives and destroying or corrupting files. Clever infectors can secretly write
themselves to another disk when you copy files or transfer
programs or data over telephone modern links.
Many infectors are relatively benign, offen merely announcing their unwanted presence with a message or warning. However, nondestructive viruses, though not inflicting
critical damage, are still annoying since they may waste
valuable hard disk space; fill up the disk with multiple copies
of the virus or other unwanted data; or display objectionable,
mocking messages.
There are four major types of infectors that account for
most of the estimated 3,000 viruses in circulation today. First
are boot -sector viruses. These hard -to- detect tricksters reside 35

normally hidden areas on your disk,
such as the boot sector, which contains a small program that loads in
(bootstraps) DOS. Since the boot sector program is the first one that's executed when you crank up your PC, if
it's infected it can wrest control of your
system from you.
Second are partition -table viruses.
These also live in the normally hidden
disk areas that contain critical information describing how the disk is configured. Others modify or attack the
file allocation table (FAT), which contains vital table -of- contents -like information about every file on the disk.
Third are program viruses. These
parasites seek shelter in your disk's
COM, EXE, and SYS files-especially
in

command interpreter, COMMAND.COM. The infected file is a
rogue mutant that may or may not be
benign. If malicious, it may commit
mayhem before letting the host program execute its normal functions.
Fourth are even nastier collections
of "new generation" infectors. Most
prevalent are stealth viruses. These
self- concealing chameleons use advanced techniques to remain hidden
and blend in with their environment,
tricking DOS into thinking that they're
neither in memory nor on disk. They're
smart, sometimes disinfecting themselves when antiviral software looks for
them. Closely related to stealth viruses
are armored viruses that use various
techniques to resist detection and
cleaning by encrypting themselves or
causing the PC to crash when running
an antiviral program or being disassembled for examination.
The more recently appearing
"companion" viruses are very unfriendly. They look for certain EXE files;
when found, they create similarly
named hidden COM files that DOS
executes before the EXE files that the
user intended to run, and which may
contain damaging instructions. Other,
particularly troublesome, new breeds
are self- encrypting, virtually undetectable polymorphic viruses. They are
self -modifying viruses that change
each time they infect the system. They
include the virulent "mutation -engine" virus -replication technique, first
seen in 1991, that allows viruses to infect a single PC with an almost infinite
number of original strains. Such variations make it difficult for antiviral pro grams to scan for known virus
DOS's

36

"character strings," Equally harassing
are versatile multipartite viruses,
which are multifaceted infectors that
can plague not only program files but
critical boot sectors and partition tables alike.

Other Computer Rogues. There are
also virus-like programs you should be
aware of and defend against. Trojan
horses, for example, are routines hid-

den in legitimate programs that don't
spread, but that have some unknown
effect on your PC, such as destroying
data or playing musical sequences.
Trojans are closely related to viruses.
In fact, one could argue that a trojan
routine, which does limited one -time
damage, is merely a virus without the
ability to replicate itself to further its
impact.
Closely related to Trojan horses are
time bombs: Trojans set to trigger on a
certain date. Logic bombs are equally dangerous Trojans triggered by a
specific set of conditions that the virus
writer devises, rather than by date.
There are also worms, sophisticated
counter -culture programs that mainly
affect multitasking, networked computers- mainframes and minis. Typically, the worm is disguised as a
proper background process, and it
can infect hundreds or even thousands of computers in a few hours.
We'll have our hands full here with viruses so we won't be concerned directly with these other interlopers.

Where Viruses Come From.
However rare, computer viruses are
out there and about three new viruses
emerge each day. Viruses are a
global problem: most come from the
former communist countries in Eastern
Europe (especially Russia and Bulgaria) and from Asia, typically as a
medium for speaking out against the
government.
Unlike Western virus authors, who
are often fickle teenagers, Eastern
virus creators tend to be professional
computer programmers who are creative and intelligent, but who are also
underpaid and frustrated. Reportedly,
as many as 90 percent of the computers in such countries may be infected,
against under 5 percent in the U.S.

While many infectors originate
elsewhere, they're an international
problem that ultimately hits home.
Creating a "better" infector is a

challenge to hackers. Those who
create them typically release their
embedded in other programs through public bulletin boards
(BBS's) and disk distributors, and they
trade pirated disks with others in
which they have hidden their sur-

virus codes

prises. The hacker considers himself
successful if his virus spreads wide and
if the virus results in the effects he in-

tended.
The result is many complicated virus
"family trees." To cite one example,
the common Jerusalem -B virus is derived from the original Jerusalem virus
that first was isolated at Hebrew University in 1987. It, in turn, has spawned
such variants as Jerusalem -C,
Jerusalem -D, Jerusalem -E, Anarkia A
and B, Spanish JB, Park ESS, Skism -1,
Swiss 1813, Frere Jacques, Captain
Trips, and many others. Its family tree is
indeed complicated.

Are Your PC and Software Safe?
How does a computer catch a virus?
Infection occurs in two ways: either by
booting from an infected diskette, or
by running an infected program.
Fortunately, viruses seldom travel
with regularly distributed commercial
software (but they can, as we'll see).
Companies publishing software have

nothing to gain from ruining their
product; original copies of so- called
"freeware" and "shareware" are safe
for the same reasons. However, many
products with uncontrolled distribution have been modified by hackers
who replace the originals on bulletin
boards and even in disk collections.
Thus, some SYSOP's and disk vendors

-

those who don't check contribu-

tions- unwittingly help spread viruses.
According to the Association of
Shareware Professionals (ASP), shareware has received a "bum rap" for
computer viruses. ASP claims that the

biggest vehicle for the spread of
computer viruses is actually commercial (retail) software. How can this be?
Because many retailers accept returns of opened software. They reshrinkwrap and restock it, thereby exposing the next purchaser's PC to infection. On the other hand, most BBS
SYSOPS (system operators) and disk
vendors do take precautions against
infectors.
If your PC is on a local-area network
(LAN), you can take precautions and
still become infected. A virus can in-

fect file servers as well as individual
PC's. Any files that are available to network users can become infected, ultimately resulting in every PC on the
network becoming contaminated.
Users on college campuses and in
large corporations seem to be especially at risk, where their LAN's become breeding grounds for prolific
viruses.

Diagnosing and Removing Viruses. You needn't be paranoid
about viruses. Besides practicing "safe
computing" and having good disk
backups, purchasing -and using

a
a

trustworthy antiviral program is
good way to avoid virus trouble.
The better antiviral programs take
multipronged approaches to protection, although most such programs
are basically scanners that tell you if
your PC is already infected by checking memory and the hard disk at
boot-up. The more comprehensive
programs do more: They are able to
scan, recognize, and remove as
many as 2,000 or more infectors; detect and intercept viruses before program execution; detect and clean
viruses by verifying file checksums or
cyclic redundancy check (CRC) cal-

culations; provide protection for critical system areas; monitor hard and
floppy disk operations to detect unusual, virus -like activity; and even
create an emergency disk on which
vital system information is stored to
help you recover in case of a computer crash.
The more sophisticated programs
monitor and protect all sorts of PC
activity and allow you to configure
and customize the way the program
operates and what it checks. Choices
may include monitoring DOS interrupts, protecting COMMAND.COM,

monitoring high memory, flagging
new programs and those with
changed signature codes, and protecting overlay and system files.
Scanning

is

the simplest way to de-

tect viruses. Of course, since these
programs only compare disk data
with known virus codes, to use scanning programs effectively you need to
always have their latest version on
hand. This is particularly true when

fending off viruses that mutate and
evolve.
However, there are sophisticated
"differential- detection" systems that

The Computer -Virus Hit Parade
Although there's no evidence of a virus
epidemic of such magnitude that you
should be afraid to turn on your PCdespite all the hype and scare tactics of
some antiviral software publishers -infectors do exist, and you should be
aware of them. They bear such exotic
names as Devil's Dance, AIDS, Icelandic, Bad Boy, Boot Killer, Pentagon,
Chameleon, Tequila, Cascade, World
Peace, Pakistani Brain, and Den Zuk, to
name a few.
While we won't attempt to award Oscars to the most common viruses, we'll
briefly tell you about five common
strains:
Stoned-This is one of the most common viruses, reportedly written by a
New Zealand youth in 1987. With aliases
like Donald Duck, Marijuana, Rostov,
and others, it infects the hard -disk partition table and floppy -disk boot sectors.
The virus takes several forms, most of
which are memory resident. It hides by
moving the disk's boot sector and placing its own code where the boot sector
should be. The ugly part is that it corrupts your disk's vital file allocation table
(FAT). Beware of infection by this virus if
you see the message, "Your PC is now

Stoned!"
Michelangelo -This gem is from the
Netherlands or Sweden and was first
seen in 1990. Michelangelo, which is
related to the Stoned virus, is a memoryresident infector of hard -disk partition
tables as well as floppy-disk boot sectors. On March 6, the birthday of the
Italian architect and painter, the virus
announces itself by overwriting disk
data with characters from system mem-

check individual files and critical disk area integrity signatures, which are
promising in this area. Integrity checkers record checksums or CRC calculations, or execute proprietary
routines that let the checker determine if files have been modified, possibly by a virus. However, such
programs generate false alarms and
degrade performance. Another technique is inoculation, in which some
antiviral programs modify files with
code to prevent viruses from attacking them; however, this procedure
alone is only effective against single
viruses.

What if you don't want to mess with
antiviral programs? To be honest, antiviral software is worth its cost and trouble, especially if your PC is used by
others, if you exchange program disks
with others, or if you download untested software from BBS's. But if you
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ory- random garbage- making

data

recovery impossible.
Jerusalem
is a member of a
large virus family; it's also known by the
aliases PLO, Friday the 13th, Black Box,
Arab Star, and others. It is one of the
most common viruses, residing in
COM, EXE, SYS, and program overlay
files. Its main dastardly deed is to erase
every program executed each Friday
the 13th. It has been altered countlessly
over the years, and many other viruses
have been based on its code. Despite
its middle eastern moniker, it's now

-This

thought to have originated in Italy.
Dark Avenger -Sometimes called
Black Avenger, Eddie, and Diana,
among other aliases, it is vintage 1989
and originated in Bulgaria. It infects
COM and EXE files, including COMMAND.COM, and it can become memory resident. After infecting every
sixteenth file, Dark Avenger overwrites a
disk sector of its choice to destroy any
data present in the sector. Programs
and datafiles that have been corrupted
by a sector being overwritten can't be
repaired since the original sector is lost.
Disk Killer-Also known as Computer
Ogre, Disk Ogre, and Ogre, this boot sector infector from Taiwan was first
seen in 1989. It spreads by copying itself to floppy- or hard -disk sectors with
the potential to destroy whatever data is
present
doesn't care whether blocks
are in use by another program or a
datafile. At a certain point after initial
infection, the virus effectively encrypts
hard disk data, rendering the disk's
data useless. Your only option: reformat
your disk.

-it

don't do these things, you may feel
that viral protection programs are
overkill since infections are relatively
rare. At least, minimize risk by adhering to disciplined backup procedures
and by being selective in running "for-

eign" programs.
Besides just being careful and following the self -protection tips we offer
later on, you can perform a few simple antiviral checks of your own. It's
possible to use the DOS program
CHKDSK (from an original DOS disk) to
ensure that you have full conventional
memory (640K, or 655,360 bytes)
available. If CHKDSK reports less without other programs loaded, you may
have a virus hiding in memory. You
can also note the exact file size of an
uninfected copy of COMMAND.COM.
Compare its size against the copy on
your hard disk to see if an infector has
attached itself to the processor and
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increased the size of the program
code.

Further, noted virus researcher PaVirus Library. She also offers a share-

Uninvited Visitors.

In this

article,

we're concerned mainly with viruses.
But to inhibit them and to prevent
other intrusions, you may need to take
additional steps to protect your PC
from assault, especially if your PC is
connected to a network or telephone
line, or if others have access.
Plugging loopholes includes proper use of passwords; not leaving your
PC

unattended; keeping un-

authorized persons away from your
PC; disconnecting the computer from
the telephone line; and using the
power switch, keyboard, and floppy
drive locks. Restricting access may
also include the use of password -protection utility programs, boot -up protection- and -control software, disk or
directory locking, program approval,
file encryption, screen savers, and
other more draconian protective
measures.

The Virus Busters. There are organizations a PC owner can turn to for
help. For example, there's The National Computer Security Association
(NCSA), which helps users improve the
security and integrity of their computer systems and reduce the threat of
computer infection. NCSA conducts
research on computer security, virus

and data -integrity problems, and
evaluates antiviral programs.
The association operates a support
bulletin board that's open to nonmembers, publishes a six- times -ayear newsletter, offers a virus self-defense kit, distributes books on computer- security topics, issues research
reports and a computer virus survival
guide, and conducts computer-security seminars. NCSA also operates a
virus library and laboratory. Individual
memberships are $45 per year.
Also, McAfee Associates publishes
virus detection and removal software
for the IBM PC and compatibles. John
McAfee is highly respected in the antivirus community, and he maintains
one of the largest virus libraries in the
world. He also supports his shareware

antiviral products (CLEAN, SCAN,
SCANRES, VIRUSCAN, and others)
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through a 32 -line BBS and on CompuServe in the McAfee Virus Forum
(type "GO MCAFEE" or "GO VIRUS FOR UM" at any "I" prompt).

Names and Numbers

tricia Hoffman operates the VSUM
ware reference catalog of all known
viruses, the Virus Information Summary
List, or VSUM for short.
VSUM, which uses hypertext technology to help you find information
quickly and easily, is not an active antiviral program. Rather, it's a massive reference source that presents the
cumulative knowledge of an ongoing
research effort in the detection, identification, and removal of MS -DOS infectors. It provides virus characteristics, history, and family trees; gives
common infection symptoms; shows
how to remove viruses; and provides
statistical information on how antiviral
software stacks up. VSUM includes a
virus index and virus crossreference
data.
You

can download VSUM from

CompuServe and many BBS's. Registration is $30, which includes free updates for a year; add $10 for the
program on diskette. VSUM can be
obtained from VSUM at the address
given elsewhere in this article. For your
information, Hoffman also maintains
the virus watchdog BBS, Excalibur, at
408 -244 -0813.

Virus Self- Protection Tips.

The

proverbial ounce of prevention can
be worth a real pound of cure: Be
aware of viruses and consider purchasing a good virus -detection and
repair program. You may never be
bothered by computer viruses if you
exercise basic virus hygiene and care.
So, what can you do to protect
yourself from catching a computer
virus? Here are some practical suggestions:
Write protect your original disks
and those you're not actively using.
Never copy anything onto the original.

When making copies, check file
and after. See if they have
changed, particularly if they've become larger.
Stay away from questionable
software sources. Well- established,
reputable shareware and public-domain software firms are probably
okay, since most check the disks and
files they sell.
Be wary of loaned -out, passed sizes before

around, exchanged, and pirated
commercial software, especially

Central Point Software
15220 NW Greenbrier Pkwy. #200
Beaverton, OR 97006
Tel. 800 -445 -4208, BBS: 503 -690 -6650
(2400 bps), 503 -690 -4777 (9600 bps)
Levin & Associates
9405 Bustleton Ave., PO Box 14546
Philadelphia, PA 19115
Tel. 215 -333 -8274.
McAfee Associates
4423 Cheney St.,
Santa Clara, CA 95054
Tel. 408- 988 -3832, BBS: 408 -988 -4004

National Computer Security Association
(NCSA)
227 W. Main St.,

Mechanicsburg, PA 17055
Tel. 800 -488-4595
Ontrack Computer Systems, Inc.
6321 Bury Drive
Eden Prairie, MN 53346
Tel. 800 -872 -1333
Ontrack Data Recovery
6321 Bury Drive
Eden Prairie, MN 53346
Tel. 800 -872 -2599

Penguin Portables
Witmer Road
Horsham, PA 19044
Tel. 800 -241 -1096
119

Software Concepts Design
594 Third Avenue,
New York, NY 10016
Tel. 212 -889 -9730, BBS: 212 -889 -6438

Symantec Corporation
2500 Broadway, Suite 200
Santa Monica, CA 90404 -3063
Tel. 800 -441 -7234, BBS: 408 -973 -9598
Trend Micro Devices Inc.
2421 W. 205th St., Suite D -100
Torrance, CA 90501
Tel. 310 -782 -8190

VSUM Library (Patricia Holtman)
3333 Bowers Ave., Suite 130
Santa Clara, CA 95054
Tel. 408 -988 -3773, BBS: 408- 244 -0813
XTree Company
4115 Broad Street, Bldg. 1
San Luis Obispo, CA 93401 -7993
Tel. 800 -388-3949

copy -protected programs where a
hacker has removed the protection
and possibly inserted a virus. Similarly,
minimize the use of the "sneaker net"
in offices.
Use an antiviral product regularly
on your hard disk and floppies. Keep
the program updated to catch new
viruses.

Check for viruses on new computers before using them. Also, scan
your system after repairs have been
made, since repair -shop diagnostic
diskettes may be infected.
Regularly back up your data and

5 NORTON
ANTIVIRUS
,.umprer,

,,,,

Vrr,,s

Defense

for

programs -preferably the whole

..rnoo,vs dna DOS

hard disk for safety's sake, not just
changed data. Rotate between at
least two sets of backup disks or tapes.
Have a bootable, write -protected DOS floppy disk on hand
should your PC need to be rescued
from a system crash.
Scan all software before placing
it on your hard drive.
Don't absent -mindedly leave a
floppy in the disk drive when you want
to reboot from the hard disk. If the
floppy is infected, you can instantly
contaminate the hard disk.

Make your executable files
Norton Anti Virus for DOS and Windows includes both applications in a single
package. It's designed to work automatically, transparently, and continuously in the
background, looking Jiff over 1,400 viruses and strains without interfering with your
PC.
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Norton Desktop for DOS (NDD) combines an easy visual interface with utilities that
make computing easier. Besides data backup and disk optimization, NDD includes The
Norton AntiVirus, accessed through the Tools Menu. NDD is also equipped with the
most- needed disk repair and file recovery features of The Norton Utilities in a $179
bundle.

Only download software from
where you know the SYSOP scans
software before posting it. Downloading files from most BBS's is safe, despite
contrary popular opinion.
Use only original, shrink -wrapped
commercial software and make sure
the shrinkwrap hasn't been altered.
BBS's

Fifth Generation Systems (GO
FIFTHGEN). If you suspect infected
shareware, check with the Association
of Shareware Professionals (GO ASPFORUM). You can also call the NCSA

cc:Mail

Network Menu
Project Manageaient

"read- only." This isn't sure -fire but can
counter some viruses that attack executable files.
If a virus strikes, seek help promptly. If you're a member of CompuServe
or another online utility, log on (using
another PC) and seek help. On CompuServe, there are several places to
obtain this help. These include the
McAfee Forum (GO MCAFEE or GO
VIRUSFORUM), the Symantec/Norton
Utilities Forum (GO NORUTL), and the

aware that some software dealers
rewrap and resell returned software.
Don't let other people run their
programs on your PC. Their disks could
be already infected.
Spot -check key existing programs regularly, noting any changes
in executable -file size.
Be

elsewhere in this article.
If you suspect your PC has contracted a virus, don't panic: take
things slowly to avoid destroying more
data. Turn the PC off, leave it off for at
least 15 seconds, and reboot from an
original, write -protected DOS disk.
Stuart Hanley, Engineering Manager of Ontrack Data Recovery, puts
the tendency to panic into perspective: "Don't assume that 'all is gone'
when a virus hits; there may or may
not be total data destruction. Often,
software utilities or commercial data recovery services can help you get
your data back. So don't be too quick
to reformat your hard disk and reinitialize your data. Be sure the data's
really gone before you do so."

Commercial Antiviral Software.
Several software juggernauts have
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tion, detecting and countering more
than 1,300 infectors. It reportedly detects and cleans unknown, stealth,
and polymorphic viruses, and it allows
immunized files to be transferred.

launched aggressive assaults on
computer infectors. Highly- ranked
antiviral programs include The Norton
AntiVirus (NAV), Dr. Solomon's Anti-Virus
Toolkit, and Central Point AntiVirus
(CPAV). While there are many other
antivirus products, we'll focus on
those.
Lets start with Norton AntiVirus from
Symantec Corporation. Norton Anti Virus for DOS and Windows works automatically, transparently, and continuously in the background, looking for
any of over 1400 viruses. The program
protects against infection and repairs
already- damaged files. It scans for viruses whenever a program is run or
launched, and every time a file is
copied or removed. If an infector is
detected, AntiVirus stops its further
spread.

Recent versions boast network
compatibility, detection of all viruses
the NCSA library, Windows background scanning and scheduling,
and detection of polymorphic viruses.
You can protect against new viruses
by adding 'Virus definitions" available
from Symantec via FAX, telephone,
BBS, or the Symantec Forum on CompuServe. You can also obtain updates
by subscribing to Symantec's quarin
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terly disk service, which provides new
virus signature codes. The package
lists for $125.
Next, there's Dr. Solomon's Anti -Virus
Toolkit. Dr. Alan Solomon developed
this highly regarded antiviral package that provides an easy -to -use
means to detect, identify, and safely
dispose of more than 2000 infectors.
Program features include FindVirus, a
scanner that detects, identifies, and
finds virus solutions; ChkVirus, a differential detector that creates integrity signatures of all COM, EXE, SYS,
OVL, and BIN files, plus the disk boot
sector and partition code (rather than
relying only on known virus signature
codes); and Virus Guard, a memory
resident, real -time scanner and floppy "authorization program."
The basic program is $149.95 from
Ontrack Computer Systems. Ontrack
offers two update levels. First is the
Standard Update Program ($65 /yr.),
which consists of quarterly update diskettes. Advanced protection is $195
for their Virus Immunization Program
(VIP) that offers monthly update diskettes and technical digests, emergency service, FAX bulletins, and a 24-

normally operates in the background to warn of suspicious activity,
but you can operate it as an applicaCPAV

tion.

The future of PC security, including

defense against viruses, has hardware
overtones. For example, StationLock
embeds workstation security and rule based virus protection in a chip that
provides 13 master settings to prevent
data theft, accidental loss, computer
virus attacks, and unauthorized viewing
of files.

As with its competitors, the trend at
Central Point is to treat computer viruses as problems that need constant
monitoring, especially in networks. To
help users of their software protect
against known viruses and new strains
as they're discovered, Central Point's
approach includes telephone support for individual desktop and network users; virus -protection updates
via mail, CompuServe, and BBS; a 24hour information hotline; training and

education programs; and antiviral
consulting services. It even offers a
quick- response "virus eradication
team" (VET) that's available for dispatch within 24 hours to any problem
site in the U.S.

Data recovery is retrieving information from hard drives or floppies that have become
unreadable by conventional means. Ontrack Data Recovery rebuilds information from
drives damaged from power surges, hardware glitches, and virus attacks. To prevent
airborne particles from doing further harm during repair, Ontrack has a Class 100
certified clean room for work on opened hard drives.
hour

BBS.

Third, there's Central Point AntiVirus
for Windows and DOS. CPAV at $129

offers comprehensive, transparent,
and automatic antiviral solutions. It

combines virus detection and removal with file repair and immuniza-

Shareware and Freeware. There
are dozens of shareware and free ware virus -detection and repair programs. Some are good and some are
not; to tell the difference, your best bet
is to ensure that the program you se-

(Continued on page 93)

These days, like most consumer

goods, doorbells are treated as
a "throw-away" item-the cost
of repairing one invariably exceeds
the cost of buying a new one. If your
doorbell has broken down or if you
don't already have one, then here's
an ideal opportunity to build a deluxe
unit for yourself.

When the doorbell switch

is

pressed, the project generates the familiar "ding -dong" sound by sequen-

tially feeding the outputs from two
tone generators to a small power amplifier. Those tone generator outputs
are fed to the amplifier via separate
CMOS FET's that act like variable resistors

have to control the quiescent current
of the audio amplifier. The easiest way
to achieve that is to use the monostable outputs to control the DC bias of
the amplifier via an OR gate.
When the circuit is idle, the mono stable outputs are low and no forward
bias is applied to the amplifier. Thus,
the quiescent current drawn by the
audio amplifier is reduced to zero.
Conversely, when either monostable
output is high, the output of the OR
gate is also high and bias is applied to

to give the required decay

characteristics. Power for the circuit is
derived from a 6 -volt battery pack,
consisting of four 1.5-volt M cells. If
you use alkaline types, they should last
for about one year or so. Alternatively,
you could replace the batteries with a
6 -volt 300 -mA power adapter and
forget about the batteries.
1

understand the basic theory of the
circuit. The front doorbell switch is connected to a debounce circuit to prevent false triggering due to switch contact bounce or due to spikes generated in the switch leads by nearby
lightning strikes or power -line transients.
From there, the output

multivibrators provide the correct
time delay between the two tones for
the doorbell. Each monostable is connected to a voltage-controlled resistor network, which is used to
modulate the outputs from the tone
oscillators to give the characteristic
ringing sound. The outputs from the
voltage -controlled resistor stages are
then fed to the audio amplifier and
from there to the loudspeaker.
We've pulled a rather neat trick with
the audio amplifier stage, however.
Because the circuit is powered continuously, we have to make the quies-

cent current (i.e, the current flow
when the circuit is in its idle stage) as
low as possible to conserve the batteries.
By using CMOS IC's in the front end,
we have no problems here, but we

2 shows the
complete schematic diagram of the
Electronic Doorbell circuit. The project
is based on two common CMOS IC's
and six transistors. Let's start with the
doorbell switch. Resistor R1 (a 2.2megohm resistor), Cl (a 0.1 -1.LF capacitor), and U1 -a (1/6th of a 74C14 hex
Schmitt trigger) form a debounce circuit. The debouncer, as it is called,
cleans up the waveform produced by
bouncing switch contacts, producing
clean (ripple free) positive -going
pulse at pin 2 of U1 -a each time S1 is

Circuit Diagram. Figure

pressed.
The positive -going output of U1 -a is
then AC- coupled to the first monostable stage, which consists of U1 -b, C3 (a
0.1 -1.LF capacitor), and R2 (a 4.7megohm resistor). Normally, pin 5 of
U1 -b is held low by via R2, so its output
at pin 6 is high, keeping PNP transistor
Q1 turned off. When pin 2 of U1 -a goes
high (i.e., when S1 is pressed), U1 -b's
output at pin 6 immediately switches
low. Pin 6 of U1 -b then switches high
again a short time later on the trailing
edge of the input pulse, as set by the
RC time constant on pin 5.

Block Diagram. Figure shows a
functional block diagram of the Doorbell circuit. We'll just go through it
briefly at this stage so that you will

is fed into
two monostables multivibrators. The

the amplifier, which then operates as
normal. That allows us to keep the
quiescent current down to only 160
pA. Not bad, huh?

A LOW-COST

ELECTRONIC
DOORBELL
Has your doorbell broken
down? This unit uses readily
available parts to produce a
realistic and pleasant
"ding -dong" sound

When pin 6 of U1 -b goes high
again, the second monostable based
on U1 -c is triggered into action. This
monostable works in exactly the same
manner as the first and switches its
pin-8 output low for a brief period.
Thus, the two monostables work in a
sequential fashion, with U1 -b first briefly switching low and then U1 -c doing
the same.

Voltage -Controlled FET's.
Transistors Q1 and Q2 buffer those outputs and in turn drive the voltage controlled resistor stages, U2 -a and
U2 -b. Those stages are actually the N-

channel FET's from a 4007 dual CMOS
complementary pair.
When pin 6 of U1 -b goes low, Q1
turns on and quickly charges C8 (a
2.2 -1.LF capacitor). That turns on U2 -a
by pulling pin 3 (the N- channel FET's
gate terminal) high, so that it now
passes the signal from tone -oscillator
U1 -d.

'This article first appeared in the May, 1992
BY DARREN YATES

issue of Silicon Chip and appears here by
permission.
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Fig. I. Here is a functional block diagram )f the Electronic Doorbell. When the
doorbell switch is pressed, the two monostables stages are activated in sequence,
applying bias to a pair of voltage- controlled resistor stages, which then modulate the
outputs from a pair of tone generators, and the resulting signals are then fed to an
audio amplifier, and then to the speaker.

:L

RC

components. Gate U1 -d is the high tone oscillator and U1 -e is the low tone oscillator. Or, to put it another
way, Q1, U1 -d, and U2 -a produce the
"ding," while Q2, U1 -e, and U2 -b produce the "dong."

SPEAKER

HIGH-TONE
OSCILLATOR

(U1 -d and
-e) are standard Schmitt -trigger

+
C11

033

R15
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C12
.1
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Fig. 2. The voltage- controlled resistors (mentioned earlier) used in the Electronic Doorbell are actually a pair of FET's from ca 4007
IC (U2 -a and 112 -b in this schematic diagram). When SI is pressed, Ql turns on, forward biasing to U2 -a, which, in turn, feeds the
oscillator signal to the base of Q3. After a period, Ql turns off and Q2 turns on forward biasing U2 -b, which then feeds the tone oscillator signal to the base of Q3. From there, the signal goes to the output amplifier and then to the speaker.

When pin 6 of U1 -b goes high
again, Q1 turns off and C8 discharges
via parallel- connected R11. That sets
the decay time for the tone -oscillator
signal. As the voltage across the C8
decreases, the source -drain resis-

U2 -a increases so that the
signal level at its pin -5 output decays
to zero.
Transistor Q2, U2 -b, and U1 -e operate in exactly the same fashion. When
Q1 turns off, Q2 immediately turns on,

tance of

The audio amplifier

is

a fairly stan-

dard 4- transistor, Class -B arrangement; note, however, that no fixed
bias is applied to Q3 or to the complementary output pair (Q5 and Q6),
Transistor Q3 is wired as a common-

`

rio

o--.

PARTS LIST FOR THE
LOW -COST
ELECTRONIC DOORBELL
SEMICONDUCTORS

U1-74C14 hex Schmitt- trigger

ccSi

o

o
t

inverter, integrated circuit
U2-4007 complementary pair plus
inverter, integrated circuit
Ql, Q2, Q4 BC558, SK3466,

ECG159, or similar PNP silicon
transistor
Q3- BC548, SK3122, ECGI23AP,
or similar NPN silicon transistor
Q5-BC337, SK3124A, ECGI23AP,
or similar NPN silicon transistor
Q6- 13C327, SK3466, ECG159, or
similar PNP silicon transistor
DI, D2-1N914 general-purpose,
small -signal silicon diode
RESISTORS

04 INCHES

F.g. 3. The prototype of the Electronic Doorbell was assembled on a printed- circuit
board measuring about 41/4 by 2'5/,o inches. A template of that printed- circuit pattern
is shown here full size.

D2

C7I

-+

105

c6I

C2

R9 R6
I

1

R3

1

R4

11
1

I5

R7

1

C4

RI-

R14-220,000-ohm
C13

I

I

U1

(All fixed resistors are 1/2.-watt, 1%
units, unless otherwise noted.)
2.2-megohm, 5%
R2-4.7-megohm, 5%
R3- 3.3- megohm, 5%
R4, R8 -8200-ohm
R5, RII- 680,000-ohm
R6-I50,000 -ohm
R7, RIO, R12, R13- 10,000-ohm
R9- 120,000 -ohm

-R17

-'

-R10-R14-

p3

1

I

ÌC811 R12

-R13IC10

+

----ii--

CAPACITORS

C9I R]5
R16

U2

-R8-

R15- 330,000-ohm
R16, R17 -1500 -ohm
R18-6800 -ohm

1

I

C11,

SPKR1
C12

D1

disc

TS1

C10- 10-11F.

Fig. 4. Guided by this parts -placement diagram, you can install the parts on the board
in any order, but take care with the orientation and placement of the transistors and
IC's. Note that two resistors (R6 and R9) may need adjusting to get the correct tones.

emitter amplifier and provides most
of the voltage gain. Its collector output drives Q4, which, in turn, functions
as a driver stage for Q5 and Q6.
Note that R17 (a 1.5k resistor), which
provides base bias for Q6, has been
connected to the output rather than
to ground. Because Q5 and Q6 together function as an emitter follower
with a voltage gain of almost unity,
there is almost no AC voltage across
R17. That means that very little signal
current flows through R17; thus, its im-

CI, C3, C4, C12- 4).1 -p.F, 63WVDC, ceramic -disc
C2, C13- 100 -1.tF, 16-WVDC,
electrolytic
C5, C7-0.01 -µF, 63 -WVDC,
ceramic -disc
C6, C8- 2.2-µF 25 -WVDC,
electrolytic
C9 0.22 -11F, 63 -WVDC. ceramic -

pedance does not load the output of
the preceding stage, Q3. That technique, called "bootstrapping," results
in greater signal output.
The gain of the amplifier is set to
approximately 4.5 by the ratio of R17
and R18. The amplified audio signal

appears at the emitters of Q5 and Q6
and is coupled to SPKR1 via C13.
Bias Control. The DC bias -control
circuit for the amplifier is quite simple,
but very effective in reducing the

I6 -WVDC, electrolytic
63 -WVDC, ceramic -

CII- 0.033 -RF,
disc

ADDITIONAL PARTS AND
MATERIALS
B l -Four AA batteries (see text)

-8

-ohm speaker
Printed- circuit materials, enclosure,
battery holder and connector,
insulated hook -up wire, solder.
SPKR1

hardware, etc.

quiescent current to zero under nosignal conditions.
A diode OR gate (comprised of D1
and D2) drives a voltage divider, consisting of R14 and R15. The voltage de-

veloped at the junction of that

odes. Resistors R6 and R9 (which are
marked with asterisks in Fig. 2) should
be soldered to PC stakes and not di-

rectly to the board itself. Mounting
those resistors to stakes allows easy
adjustments to be made to the tone
oscillators (we'll explain those adjustments later). When installing the di-

odes and electrolytic capacitors,
make sure that they are correctly oriented.
Finally, you can complete the
board assembly by installing the IC's
and the transistors. Be sure to use the
correct transistor type at each location, as both NPN and PNP types are
used in the circuit.
Finally, connect a speaker (SPKR1),
switch (S1), and a 6 -volt power source
to the circuit board. If everything is
okay, the circuit should trigger immediately after power is applied. After
that, you will have to press S1 to trigger
the circuit disconnecting and reconnecting the battery will not do the
job unless C2, which is connected
across the supply, is first discharged.

-

Adjusting the Tones. At this stage of

This view shows the completed electronic doorbell in the commercially available
enclosure. The printed-circuit board is secured in its enclosure elevated on 5 -mm
tapped standoffs. Note: It may be necessary to mount the 100 -11F, capacitor (C2) with
its body flat against the board so that it clears the speaker.

voltage divider then provides the DC
bias for the audio amplifier. Let's see
how it works.
When S1 is pressed, Q1 immediately
turns on as described previously and
pulls Dl's anode high. Thus, the output
of the diode oa gate (D1 and D2) also
goes high, applying approximately
3.2 volts of DC bias to the base of Q3
via the voltage divider. Similarly, when
Q1 turns off and Q2 turns on, the output of the diode oa gate is pulled high
via D2 and base bias is applied to Q3
as before.

When the output of the oR gate subsequently goes low (i.e., at the end of
the two tones), C10 immediately begins discharging via R14 and R15. That
progressively removes the DC bias
from Q3 over a 5- second period,

2 of the U1 -a switches from low to high
(i.e., the change of state is necessary

to trigger U1 -b). Thus, to get the doorbell to sound repeatedly, it is necessary to repeatedly press S1.

Board Assembly. The author's prototype of the Electronic Doorbell was
assembled on a printed-circuit board
measuring about 41/4 by 215/16 inches.
A template of that printed- circuit pattern is shown in Fig. 3. Once you've
etched the board, check it carefully
by comparing it with the original pattern. If you find any defects, correct
them immediately. Afterward, construction can begin.
Guided by Fig. 4, begin by installing
the four jumper wires: Iwo Just above
U1, another to the left of Q4, and the

effectively shutting the amplifier

last one to the left of U2. Make sure

down until S1 is pressed again.
By the way, if S1 is pressed and held
down, the doorbell will only operate
once and then stop. That's because
U1 -b can only be triggered when pin

that the jumper connections are
straight, so that they don't short
against other parts.
Once the jumpers are in place, install the resistors, capacitors, and di-

the game, the tones might sound a bit
"Wonky," but that's easily remedied by
changing the values of the feedback
resistors (R6 and R9) in the tone oscillators. Simply increase the resistor
values for lower frequencies and decrease them for higher frequencies.
For example, to lower the frequency
of the "ding," increase the value of R9
in the high -tone oscillator.
If you're the cautious type, then
connect your multimeter (set to the
mA range) in series with one of the
battery leads before initially applying
power. It should indicate a peak current of about 40 mA as the doorbell
sounds, but that should then rapidly
decay to about 160 -170 IA after 10
seconds or so.
If you get any readings other than
those, (e.g., if you get a continuous
current of 40 mA or more), switch the
circuit off immediately and check for
wiring errors. In particular, check for
incorrectly oriented parts and for
shorts between adjacent IC pads on
the copper side of the board.

Final Assembly. Once the circuit is
working correctly, you can install it in a
case. If desired, you can dress up the
projects enclosure by attaching an
(Continued on page 92)
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Perfect for a novice, but
useful for even an expert,

these test tools can
be built in only a few hours
Iis common knowledge among
electronics hobbyists that not having the right tool can make the
difference between an easy repair or
troubleshooting job and a difficult
one. But what many hobbyists don't
realize is that "the right tool" doesn't
necessarily mean the most complex,

and it certainly doesn't mean the
most expensive. There are a number
of useful additions to your workbench
that you can build at a cost of only a
few dollars and a couple of hours of
your time.
This article describes two such inexpensive tools
Continuity Tester
and a Digital Logic Probe -that will
be welcome additions to your electronics arsenal. And once you've used
these Iwo instruments for a while, you'll
wonder how you ever got along without them. Since the Continuity Tester is
the simplest of the two instruments,
we'll deal with it first.

-a

The Continuity Tester. Figure 1 is the
schematic diagram of our simple
Continuity Tester, which consists of a
lamp (11) and a battery (B1) con-

nected in series. An alligator clip is
attached to one end of that series connected pair, and a probe tip connected the other end. When the ends
of the Continuity Tester are connected to two points in the circuit under test and there exists a continual
path between the two points, the
lamp will light, indicating that the
points are electrically connected.
Because the Continuity Tester is
such a simple device, many hobbyists
wouldn't include such an instrument in

their circuit- debugging arsenal.
They'd rather use their expensive
($200 or more) digital multimeter to
make a continuity test, even if they
have to wait a second -and -a -half for
the meter to display its final verdict.
But test results with a dedicated continuity tester are nearly instantaneous.
That difference adds up to a huge
time savings if you have lots of different tests to make, such as ringing
out computer cables, which often
have a large number of pins.

Construction. What the Continuity
Tester lacks in circuit complexity, it certainly makes up for in enclosure ele-

gance. The Continuity Tester was
housed in a plastic coin holder. Because the same scheme is used for
the Digital Logic Probe, which will be
described shortly, you'll probably
wont to fashion both enclosures at the
same time.
The tip of the probe was fabricated

www.americanradiohistory.com
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from a standard 1/4- x 11/4-inch bolt,
the end of which was ground down to
a rounded point. Before you actually
begin grinding the tip, be sure to run a
nut all the way to the head of the bolt.
That way, once the grinding is finished,
you can bock the nut off the bolt to
remove any burrs; that also helps to
straighten any bent threads. Because
of the bolt's taper, once the nut is removed, it can be a challenge to get
the nut on again; it can be done but
take your time and watch out for
cross- threading.
Next, turn your attention to the inside of the enclosure. The prototype
was powered from a standard AA-size
battery that was placed in a compatible battery holder. But, because an
M cell is pushing the size limit of the
enclosure a bit, you may want to
down -size your battery to the newer
N -cell. Both sizes of batteries, and their
associated holders, are available

from local as well as mail -order
sources.
The only other item that goes inside

the enclosure is the indicator lamp.
Because there is room for only one
battery, the lamp must be one that will
work with a 1.5 -volt source. Also, as
with the battery, the lamp should be
small to minimize the required space.
(Radio Shack sells a 25 -mA miniature
lamp-catalog number 272 -1139that is perfect for this application).
As shown in Fig. 2, the Continuity
Tester's assembly is very straight -for-
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screw (on the outside coin -holder
cap), and secure it with a nut. Be sure
to apply adequate force when tightening the nut, otherwise the probe
may come loose when you attempt
to screw the cap onto the body of the
coin holder.
One other trick you'll want to use for
both of the projects in this article is to
form a strain -relief of sorts for the wires
that exit the enclosure to prevent too
much force from being exerted on a

PROBE
TIP
B1

1.5V

ALLIGATOR
CLIP

Fig. I. The Continuity Tester is little
more than a batten' and a lamp
connected in series, with one end of the
string terminated in an alligator clip,
and the other end connected to the probe
tip.

MINI -LAMP

lit

ii

PARTS LIST FOR THE
CONTINUITY TESTER

BI-AA-cell battery

LI-1.5 -volt lamp (Radio Shack
#272-1139)
Perfboard materials, enclosure

(quarter-sized, plastic coin holder)
clip, screw, washers, nut,
wire, solder, hardware, etc.

PARTS LIST FOR THE
DIGITAL LOGIC PROBE

KNOT

r;.:à ;:>.

SEMICONDUCTORS

Ql-2N4401 general -purpose NPN

AA BATTERY

silicon transistor

Q2-2N4403 general- purpose PNP
silicon transistor
LEDI-Red light-emitting diode
LED2-Green light-emitting diode
RESISTORS

(All resistors are V4 -watt, 10% units.)
Rl, R2- 330-ohm
R3, R4--14700 -ohm
R5- 100,000 -ohm

ALLIGATOR CLIP

Fig. 2. The Continuity Tester is housed in a plastic quarter -size coin- holder tube.
TO POWER SUPPLY

(ALLIGATOR CLIPS)

ADDITIONAL PARTS AND
MATERIALS

wire's solder joint. The simplest way to
provide strain relief is to place a small
knot in the wire Just before it exits the
coin holder, so the knot takes the pulls
on the wire and not the solder con-

Printed- circuit materials, enclosure
(quarter-sized, plastic coin holder),
alligator clips, screw, washers, nut,
wire, solder, hardware, etc.

nection.

0-EE:LiJ
0

21

I
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iv
Fig. 4. The author's prototype of the Digital Logic Probe was assembled in a small
printed -circuit board, approximately 21/2 inches long and 3/4 inches wide. A template
for that PC layout is shown here full size.
Fig. 3. The design of the Digital Logic
Probe centers around a pair of
complementary bipolar transistors (as
shown in this schematic diagram),
which, in this application, are used as
electronic switches.
ward. The only tricky part is attaching
the probe tip to the capped end of
the coin holder. Begin by first soldering
a ring terminal on the end of the wire

coming from the battery holder.
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Place the ring terminal in the tapered
screw, followed by a washer. Insert the
tapered screw through plastic cap of
the coin holder (from the inside), and
then place another washer on the

Digital Logic Probe. The Digital Logic Probe is intended for use with + 5volt TTL (transistor-transistor -logic) devices, but will also work with most other
logic families.
The schematic is shown is Fig. 3. The
circuit consists of two complementary
bipolar transistors, both of which have
their base terminals connected to the
logic probe's tip via 4.7k resistors. The
transistors then switch power to the
two LED's. Based on the state of the pin
to which the probe tip is connected,
the Logic Probe will light either a
green or red LED.

The circuit does not require its own
power supply, as its power is provided
by the circuit under test via two alligator clips. If you prefer to use a separate + 5-volt power supply, be sure
when using it to test a circuit that the
two supply grounds are tied together,
thus ensuring that the probe has an
adequate current -return path.
With the power supply leads connect to the circuit under test in the
proper manner, when the probe tip is
touched to a point in the circuit that is
at logic low (0 volts), Q2 (the 2N4403
(Continued on page 94)

Build a

If you experiment with audio

circuits or are involved with
audio -equipment repair, the
Test Bench Amplifier discribed in
this article may be just what you
need. At the heart of the circuit is
a high- efficiency, audio power
amplifier, coupled with a few
support components. The circuit
includes options for either or both

provide a bit of bass boost to
overcome the limited frequency
response of small speakers. You
may want to shift the values
somewhat to tailor the sound to
your speaker or leave the parts
off altogether. Don't leave off the
snubber network of C6 and R2,
which keeps the LM386 stable by
compensating for the inductance of the speaker. Leaving out
that network can result in distorted sound, excessive current
drain, and RF interference.
Capacitor C3 provides bypassing of the internal bias network in U1's input- amplifier stage.
Capacitor C7 couples the audio
signal at U1 pin 5 to the speaker,
while providing DC -path isolation. The pin -5 voltage without an
audio signal is at1/2 the DC supply.
Components D1, C8, and R5 form

internal and external power
sources.
The Test Bench Amplifier can
be used to boost low -level signals
enough to drive a speaker, or it
can be coupled with an AC voltmeter (with the speaker muted)
for adjusting a circuit for peak
output. The Test Bench Amplifier
can also be used as a high -fre-

quency

RF- signal tracer; when
used in that capacity, it renders
AM signals audible. For experimenters, it can be used as a gen-

eral- purpose power op -amp
with a 300 kHz bandwidth.

About the Circuit. Figure 1 shows a
schematic diagram of the Test Bench
Amplifier (which is designed as a
"building block" to allow it to easily be
Incorporated into a myriad of other
projects). The circuit is built around an
LM386 low-voltage, audio power amplifier (UI), which is easy to use, stable,
and requires very few support components. The LM386 can deliver up to
0.4 watts with harmonic distortion below 1 %. It can be powered from a
supply voltage of anywhere from 4 to
12 volts, and has a quiescent current
drain of 3 mA, making it ideally suited
to battery- powered projects.
The minimum voltage gain of the
LM386 is internally set at 20 (26 dB);
however, by adding C2 (a 10 -µF capacitor connected across pins 1 and
8 of U1, shunting an internal resistor),
the voltage gain is increased to 200
(46 dB).

applications needing adjustable gain, a 5k potentiometer
added in series with C2 will smoothly
set the voltage gain between 20 -200.
Capacitor Cl is used as an audio input coupler, which provides DC -voltage isolation from the audio source.
Potentiometer R3 serves as a volume
control and sets the input impedance
of the amplifier at 10k. The LM386 has
an input impedance of 50k. If your
application requires a higher input
For some

Test Bench

Amplifier

a

amplitude- modulated (AM)
detector circuit. Almost any AM
signal applied to the project's input when S2 is in the RF (open) position will be converted to an audio
signal that can be heard from the
speaker. Note that D1 is a germanium
diode; a silicon type, such as a 1N914
or similar unit, will not work here.

Add this handy little amplifier
to your troubleshooting)

design- station arsenal

When

BY LUTHER STROUD

R3.

A corresponding value resistor
should be inserted in the circuit between U1 pin 2 and ground that reflects the resistance in the U1, pin -3
circuit. It isn't needed if R3 is below
25k. The series circuit of RI and C5

D1

'

v--

*

d

S2

_

C8

270pF`

R3
10K

Si

9

SPK1

Ó ON
R1

{

OUT

q

10K

o

3

C2
10

6

IN
S3

-

SPKR
J2
SPKR
OUT

C5

T.02

2

LM386
4

*SEE TEXT

minimize cir-

1652

-»---

R5'%

470K

au-

B1

1N4001

á

AF
i

D1,

POWER Ii,,,

Cl
10

o

D2

To

22í2

J1

RF

closed, shorting

Getting It Together.

M1h
R4"
o1

1N34
AUDIO
IN

S2 is

dio signals pass freely. Opening S3
mutes the loudspeaker audio, thus
isolating the amplifier so that it can be
used alone or with a level- indicating
device; SPKR1 can be used as a test
speaker since it is isolated from the
other circuitry.

impedance, select a larger value for

J4
EXTERNAL
12V DC
SUPPLY

wideband radio -frequency

(RF),

+

C6

C7

05

470

C3

T10

9

J3
AUDIO
OUT

1012

Fig. I. The Test Bench Amplifier (which is designed as a "building block ") is built
around an LM386 low -voltage, audio -power amplifier (U1).
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tation of W. If you follow the board stuffing sequence of the lowest profile
components first (resistors and W, followed by the capacitors, and finishing
with C7 and R3), the assembly will pro-

ceed easily.
The terminals of R3 (the large vol-

ume- control potentiometer) and the
wiring that connects the off -board
components to the main chassis are
soldered to the oversized pads distributed around the edge of the circuit board. Solder a short wire from
ground to the case of R3 to help prevent noise from entering the input circuitry through the body of the control.
As you assemble your project, be sure

I
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Fig. 2. The author's prototype was
assembled on a printed -circuit board,
measuring about I'/8 by 1/5/1,5 inches. A
template of the printed -circuit layout is
shown here.

PARTS LIST FOR THE
TEST BENCH AMPLIFIER
SEMICONDUCTORS
U I -LM386 low-voltage, audio -

power amplifier, integrated circuit
general -purpose
germanium signal diode
D2- 1N4001 -amp, 50 -PIV, rectifier
diode
D1 -1N34

1

RESISTORS

(All fixed resistors
units.)

are' -watt, 5%

R1-10 ,000-ohm

R2 -10 -ohm
R3- 10,000-ohm potentiometer
R4-22 -ohm, 1/2-watt (see text)
R5 470,000 -ohm
CAPACITORS

EXTERNAL
12V DC
SUPPLY

C4-10 µF, 16 -WVDC, radial lead electrolytic
C5 0.02-11F, ceramic -disc or Mylar
C6 0.05 -µF, ceramic -disc or Mylar
C7- 470-µF, 16 -WVDC, radial -lead
electrolytic
C8-220 -pF, ceramic-disc
Cl

R4
D2

ADDITIONAL PARTS AND
MATERIALS
SI
miniature toggle switch
S2, S3 -SPDT miniature toggle

SPSTswitch

SPKR1
SPKR1

-4-inch,

16 -ohm,

round

speaker

JIJ3-RCA phono jack

J4-Miniature phone jack
Printed- circuit materials, enclosure,
battery holder and connector or
optional AC adaptor (see text),
knob, wire, solder, hardware, etc.
Note: The following is available from

Fig. 3. Assemble your printed circuit board according to this parts -placement
diagram. When assembling the board, be mindful of the orientation of the electrolytic
capacitors, the diodes, and UI.

cuit size and to cut down on stray in-
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á

a

put /output coupling, the author's
prototype was is assembled on a
printed- circuit board measuring
about 13/8 by 115/,6 inches. A template

°

of the printed- circuit layout is shown in
Fig. 2. You can etch your own board
from the artwork provided or order a
board from the vendor listed in the

a)

Parts List.

cñ

.(

á

ri
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Figure 3 shows a parts -placement
diagram for the author's printed -circuit layout. When assembling the
board, be careful with the polarity of
the electrolytic capacitors and orien-

to keep all leads short. The input leads
(preferably of shielded cable) should

be isolated from the output and
power wiring to reduce the chance of
feedback problems.
The front panel of the author's
model is metal so only one ground
connection was needed for all of the
input /output connectors. If your version is plastic, be sure to add the appropriate ground connections. Again,
note that D1 is a germanium diode; a
heat sink should be placed on the
diode's leads, about 1/4 inch away
from the body of the unit, when sol-

Pershing Technical Services, P.O.
Box 1951, Fort Worth, Texas 76101:
A partial kit of parts, consisting of
the printed-circuit board, all board mounted components, and the
battery connector for $9.50. \Price
includes shipping cost. Texas
residents, please add appropriate
sales tax.

dering to avoid possible damage
from excessive heat.

A Word on Power. The LM386 consumes very little power at idle, increasing to about 75 mA when driven
to full volume. An input signal of about
10 millivolts is sufficient to drive the
speaker to full volume. The LM386's
low power consumption makes it suitable for battery power.
The internal resistance of the bat (Continued on page 98)

CO. INC.

NYE ENGINEERING
CUBE
"SIGNAL

DIGITAL

FIELD STRENGTH

METER

FS 73

KARL

T.

i

EtURf3ER,

hobbyists of a bygone
era, today most radio amateurs buy their equipment
ready -made. Fine, but how do they
know if their gear is properly adjusted,
tuned, coupled, and matched to their
Iiinlike

antenna?
Fortunately, there are ways to check
the performance of your transmitter,
receiver, or antenna system by making simple measurements of radio frequency (RF), voltage, current, power,
and standing waves. The instruments
range from flashlight bulbs and field
strength meters (FSM's) to complex
standing- wave -ratio (SWR) analyzers
and digital frequency counters.
While you don't need an expensive
suite of RF test equipment to get on
the air, you are sure to accumulate
several pieces of test gear as you gain
experience. In this article we'll focus
on high -tech RF test instruments for
the 1990's.
RF test equipment has come a long
way over the years. All that's certain is
change in the field, and the nature of
that change is largely of a computerized, digital, and convenience- oriented nature. Many long- familiar
instruments already have a 1990's
complexion to them, and several devices are entirely new. Fortunately, you
don't have to be an electronic whiz to
make use of the new -style RF test
gear.

The RF Wattmeter. The RF wattmeter indicates RF power in a transmission line or other electrical circuit.
Most are DC voltmeters connected
across a known impedance. The
meter scale is calibrated in watts. An
RF wattmeter measures average or

peak

power, or both.

RF

wattmeter is typically used
with a dummy load to measure transmitter power. You can also determine
transmitter final output -stage efficiency by comparing the power entering
The

RF

the final amplifier stage with the RFwattmeter power reading. To determine the final stage's input power you
must measure the input current and
voltage and multiply them to get
power in watts.
Today, most RF wattmeters handle
full legal amateur power limits with an
accuracy of ± 5 %. The most versatile
ones are bidirectional: you can measure both forward and reverse (reflected) power. That means you can
also use the meter to measure the
standing- wave -ratio. Many newer
wattmeters are digital, using LED bar graph indicators or LCD displays.
Others are cross -needle types that simultaneously show both forward and
reflected power, a real help in visualizing the complete RF- power /SWR picture.

The SWR Bridge. Most antennas

www.americanradiohistory.com
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and antenna couplers must be tuned
to achieve optimum performance.
There are various ways to do this; minimizing SWR is one of the most common and convenient methods of
checking antenna systems. Most
modern SWR bridges handle full amateur power levels and depict both forward and reflected power without
using calibration or conversion charts.
The SWR bridge lets you determine
how good the match is between your
transmitter, transmission line, and antenna. These relationships depend on
the impedances of those items. The
bridge measures the ratio of forward
voltage to reflected voltage in the system. A perfectly matched system is
said to have an SWR of "1- to -1," sometimes written as "1:1." When, for example, you connect your transmitter to
one end of a 50 -ohm transmission line
terminated in a 50 -ohm load at the
other end, theoretically you have a
perfect match-an SWR of 1:1.
Almost all amateurs routinely use
SWR bridges to tune their antenna systems, and they leave them in place at
all times as a constant check on the
transmitter and antenna system. But
you shouldn't place total reliance on
SWR readings. Why? For one, only adjusting the antenna itself, and not an
antenna coupler or the transmission line length, changes the SWR at the
antenna, where it really counts. So, if
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you have the SWR bridge connected
between the transmitter and the antenna coupler, all you're doing is making sure the transmitter sees the
proper load impedance. That does
nothing for the line SWR. However, if
you're using a multi -band antenna
fed with low-loss openwire or ladder
line, the SWR of the antenna itself isn't
very important: all you need to do is

monitor SWR on the line from the
transmitter to the antenna coupler to
keep the transmitter cool and happy.
By the way, SWR bridges are also
going digital, The DAIWA DP -800 series
of LED -display SWR and power meters,
imported by EDCO, measure SWR
from 1:1.0 to 1:5.0 in addition to peak
envelope power (PEP) and average
power. The three units in the series
have a power- reading accuracy of
7% of full scale for average power,
and 12 percent for PEP readings.
Power and SWR are shown simultaneously. The three battery - powered
models offer a variety of power and
frequency ranges, handling up to
1500 watts from 1.8 to 525 MHz. The
top -of- the -line DP -830 ($385.95) includes a four -time -zone clock. The
DAIWA meters are sold by Electronic
Distributors Co. whose address appears with those of all other manufacturers and distributors mentioned in
this article in the boxed copy entitled
"Firms and Vendors."
A less -fancy digital SWR /power
meter, the TR-100, with a 3/4 -inch LCD
display is offered by Rupp Electronics.
The unit covers 1.8 -30 MHz and handles 1 to 1625 watts PEP It automatically calculates SWR, even during AM,
FM, or SSB modulation. The assembled
unit sells for $210; a kit is available at
$124.

The Antenna Noise Bridge (ANB).
The ANB is useful in adjusting an antenna system to resonance because it
only requires a receiver for use; no
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transmitter energy need be fed to the
antenna. The ANB is, in fact, an updated, hybrid follow -up of earlier instruments, known variously as the
antennascope, antenna bridge, impedance bridge, antenna null detector, and Z- bridge.
Modern ANB's contain a broadband -noise generator and an RF impedance bridge. The known leg of
the bridge has a calibrated variable
resistor and a calibrated variable ca-

pacitor, controlled by front -panel
knobs. The antenna or circuit to be
measured is connected to the unknown leg of the bridge, while a calibrated communications receiver is
used to determine frequency. Typically, when adjusting your antenna
for a specific impedance and resonant frequency, you set your receiver
to the operating frequency and the
ANB for the desired impedance. You
make antenna adjustments that result
in a distinct noise null, as indicated by
the receiver's S- meter.
The big difference between the
ANB and its predecessors is that it includes a built-in noise source. Thus,
you don't have to drive it with an external signal from a grid -dip meter
(GDM) or transmitter, making for a "no
interference" tuneup. When you use
the ANB with a well -calibrated receiver, both the antenna's resonant
frequency and its impedance at resonance can be measured.
The ANB is a very good supplement
to the SWR bridge since it lets you
learn a good deal more about your
antenna system than using the ratio reading SWR bridge alone. The ANB
allows you to determine capacitive
and inductance reactance, the resonant frequency of tuned circuits, and
resistive impedance, among other
things. Unlike the SWR bridge, the ANB
gives you an important clue to 'which
way to go" to adjust the antenna to
resonance.
However, ANB's are low -power devices: they're not to be left in the line.
They're mainly for initial antenna ad-

justment; once adjustments are
made, the inline SWR bridge is a better choice to continuously monitor
performance. SWL's particularly like
ANB's since they don't need a transmitter as a source of RE
One ingenious ANB variant is the
Palomar Engineers' PT -340 Tuner Tuner, a switchable RF device. It derives its name from the fact that it allows you to 'tune your tuner" without
transmitting. As such, Ws also popular
with SWL's. The PT-340 is $99.95 and
covers 1.7 to 30 MHz. A front -panel
switch lets you bypass the unit when
transmitting. In operation, you connect the device between your rig and
the antenna tuner. You then tune the
receiver to the desired frequency and
turn on the Tuner-Tuner; you'll hear a
loud noise. You adjust the tuner until

the noise drops-out (nulls) completely;
then you turn off the device and
you're ready to transmit with an SWR

approaching

1:1.

Going Digital: the Frequency
Counter. Most amateurs seek frequency accuracy in their equipment.
Fortunately, modern digital electronics has largely solved the age -old
"what frequency am really on" dilemma with the advent of the frequency counter. A frequency counter
is a precise measuring instrument with
I

circuitry that accumulates input
pulses in binary form and converts the
total for display by a digital readout.
Price reductions have moved the device out of the laboratory and into the
radio hamshack. Today, you can buy a
handheld, 3 -GHz frequency counter
for $200 or less.
Many counters feature high accuracy and sensitivity even for UHF
Others feature a selection of gate
times and display hold, so you can
freeze a reading to examine it later.
Others have blanked displays that
light up only when a signal is present.
Still others allow operation from AC,
internal NiCd batteries, or an external
battery.
A frequency counter can also be
used to extend the accuracy of
roughly calibrated test equipment
such as grid -dip meters (see the
boxed text entitled "Early Test Equipment"). If you want to, say, fine -tune
the frequency at which minimum antenna SWR occurs, you need a precise indication of frequency. You can
calibrate the GDM frequency by listening to its signal on a receiver or
feeding it to a counter.
If you'd like to turn your PC into a

desktop frequency counter, Optoelectronics offers its PC10 PC-Based
Multifunction Counter. It includes a
plug -in PC board and software to operate under Windows 3.1 and features
data logging to disk. The 10 -digit
counter covers from 10 Hz to 2.4 GHz.
It's $199 from Optoelectronics.
What if you have a classic analog
radio but you'd like to "go digital ?" A
frequency counter spinoff is the digital- readout adapter, an add -on for
analog radios such as the popular
Yaesu FRG -7 receiver and the FT-101
transceiver. One firm offers a kit, the
C.M. Howes Communications DFD4
Counter/Display, that you can pro-

Early Test Equipment
It

doesn't take sophisticated, finely cali-

brated gear to measure voltage,
current, and SWR. In many cases, all
that's needed is a relative measurement
of power, or a quick SWR check: were
often just interested in putting maximum
power into a line and not in knowing
precisely how much power is flowing.
In fact, yesterday's radio amateurs
used many simple RF test instruments
that contributed to the development of
modern -day equipment. Some of that
gear is still with us and can have a place
in the modern radio hamshack. Let's
examine some vintage ecuipment starting with the RF ammeter.
An RF ammeter, a thermocouple connected to a DC meter, indirectly measures RF current; its scale is usually
graduated in amperes, milliamperes, or
microamperes. It was the most basic
instrument in the old -time radio
hamshack. Amateurs relied on it to tune
their transmitters for maximum output
and to estimate how much RF was going to the antenna (which was normally
fed through single -wire or open -wire
feeders, not modern coaxial cable).
While the SWR bridge is the usual RF
measuring instrument cf choice with
coax -fed antennas, the ammeter still
can be useful in tuning direct -fed antennas and making RF power calculations
using simple Ohm's Law relationships.
If you use parallel- conductor transmission line, such as openwire line or
ladderline feeding a dipole, you may
find the RF ammeter helpful in trimming
the two legs of the antenna for electrical
symmetry or balance. In doing that, two
ammeters are usually used, one in series with each side of the feedline, each
antenna leg is cut or pruned until the
currents are about equal. For transmitters having power inputs up to about
250 watts, a 2- ampere meter should do,
while a 5 -amp unit handles all legal amateur power levels.
Rarely seen today, another aid called
"Lecher wires" (or Lecher lines) were
tunable resonant circuits made up of
two parallel wires that were coupled to a
transmitter or oscillator circuit and used
to physically measure wavelength. The
two wires formed a shor transmission
line with pronounced resonance effects
on which standing waves appeared.
The wavelength of the frequency being
output by the signal source was equal
to twice the distance between any two
consecutive current loops, or maximums.
The device was most useful on VHF
and UHF due to its large dimensions at
lower frequencies. It was usually built on
wooden planking, with the two wires

being tightly stretched between end
pieces using turnbuckles. For determining frequency, a one -turn wire loop
and a flashlight bulb or meter were
loosely coupled to the transmitter's out-

put ( "tank") circuit as an indicator.

sliding contact or shorting bar was
moved down the wires until a pronounced dip in lamp brightness occurred, and the position was marked.
A

The bar was run down the wires until a
second dip was observed. The distance between the two points was a
half -wavelength, which could be converted to frequency. The measurement
process was cumbersome, but sur-

prisingly accurate.
The "twin- lamp" was popular in the
1940's and 1950's when parallel -conductor transmission lines were standard. It really was a very inexpensive,
visual SWR- measuring device that
could give a rough indicator of standing
waves on parallel- conductor transmission lines (openwire line, ladderline, or
twinlead).
The device was two flashlight bulbs, a
short piece of twinlead, and some electrical tape. The two lamps were inductively coupled to the line so that the
forward power caused the bulb nearest
the transmitter to illuminate. while the
reverse power (indicating any mismatch) lit the other bulb. The idea was
to tune the transmitter so that the forward bulb glowed brightly and adjust
the antenna so the reverse bulb was dim
or extinguished. Such a sought -after
condition would indicate an SWR close
to the desired 1:1 ratio. Some amateurs
tried to adapt the device to coax. but
twin -lamps were no match for SWR
bridges.
Another device called the "absorption wavemeter" was a passive unit
used to measure frequency by absorption of energy from the RF source. It had
a tuned circuit that was loosely coupled
to the transmitter. Maximum energy was
absorbed from the RF source, as shown
by a meter or flashlight bulb, when the
circuit was resonant. You could determine frequency by referring to a calibrated dial on the meter face or a
separate conversion chart
In its day, the wavemeter was great. It

could roughly check variable-frequency oscillator (VFO) frequency, detect
transmitter harmonics and parasitic oscillations, and adjust power-amplifier
neutralization. It could also double as a
field- strength meter. But it wasn't a very
accurate device.
The frequency meter, predecessor of
the modern frequency counter, was a
calibrated instrument that indicates the
frequency of a signal applied to it. The
most common type is the heterodyne
frequency meter. It contains a frequency generator (oscillator) that's tuned to
beat or heterodyne with the signal
being measured. The two signals are at
the same frequency when they're at
"zero beat;" this frequency can be read
out on a meter or by using a conversion
chart.

Few amateurs built their own frequency meters since they had to be very
stable and carefully calibrated to be
accurate. But the burgeoning postwar
military- surplus market offered the poplar BC -221 frequency meter (also
known as the "Navy LM meter) that
could provide good frequency -measurement accuracy.
Wilfred Scherer, W2AEF described a

revolutionary, multipurpose instru-

nent-the antennascope -in

the Sep-

tember 1950 CQ magazine that would
serve as the forerunner of several modern RF test accessories. The antenrascope was an RF impedance measuring meter that could determine
antenna resonance and impedance,
match transmission lines for minimum
SWR, and find the input impedance of

communications receivers, among
other things. Later marketed commercially by several firms, it was about the
size and shape of a grid -dip meter and
vias, in fact, designed to be driven by a
GDM as the signal source. The handy
device could measure impedance up to
about 1000 ohms and was usable up to
a then astounding 200 MHz.
Amateurs of the 1950's found many
wonderful uses for the antennascope
These included pruning mobile- antenra loading coils, adjusting beams and
matching stubs, tweaking the length of

verticals and dipoles, determining
SWR, tuning television interference
(TVI) filters and traps, and more. These
were tasks that were difficult or impossible to carry out before, or could only be
roughly approximated with other instruments
In the 1960's and 1970's, antenrascope -based designs were refined

and given names like the antenna
bridge antenna -null detector, Zbridge, and Macromatcher. These
"close cousin" and hybrid instruments
allowed amateurs to learn a good deal
more about their antenna systems than
just an SWR and roughly estimated rescnance. However, these devices usually required an external low -level
source of RF, such as a GDM, signai
generator, or VFO. This meant that operation was cumbersome, requiring two
instruments. Results still tended to be
inaccurate, being limited primarily by
the frequency accuracy of the RF signal
source. Another drawback was that
most such instruments were very -lowpower devices: you had to remove the
instrument when actually transmitting
These early RF test instruments set
the stage for the later development of a
host of new devices suitable for the
high -tech 1990's. In fact, if you look
closely at the new devices we've discussed with an eye on the past, you'll
see that they mix, match, and improve
upon a variety of the characteristics of
the older instruments.
55

www.americanradiohistory.com
AmericanRadioHistory.Com

vices (SWR bridge, low-power RF signal generator, and frequency counter) been integrated. MFJ Enterprises
has combined the three instruments
in a single package, the MFJ -247 HF
SWR Analyzer. It covers 1.75 to 33.5
MHz, and requires six M batteries or
an optional 12 -VDC power supply.
The MFJ SWR Analyzer's computing
circuitry automatically calculates SWR
and displays it on a built-in meter. To
measure SWR, all you need do is connect your antenna's feedline to the
analyzer's antenna input, set its "tune"

Bird Model 4391 Power Analyst, a high- accuracy and expensive buscompatible digital-display RF-power and SWR meter. It is best suited for commercial
and laboratory installations and those amateurs who insist on professional- quality
instrumentation.
Shown here is the
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The M -835 SWR and Power Meter is an instant reading LED -display device that shows
single -sideband peak- envelope RF power. The meter also computes SWR automatically
and displays it on a bargraph. The unit features two 30- element, six-inch LED
readouts for a reading resolution of better than 3% of full scale.

gram for any intermediate frequency
(IF) to use with almost any analog display communications equipment,
including military -surplus sets. It offers
a four -digit frequency readout. A
complete kit with all options is $116.95
from Townsend Electronics, Inc. A
comparable assembled unit, the
PD -700 Digital Frequency Display, is
$199.95 from Palomar Engineers.
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The SWR Analyzer. Tuning an antenna using a conventional SWR

bridge is usually a iwo- person opera fion. To tune and match the antenna
to a coax feedline takes one person
at the antenna to make the adjustments and another in the hamshack
to sweep the band with a transceiver
or transmitter and observe the SWR
meter dip. This procedure is poor operating practice at best and illegal at
worst since it generates unnecessary
interference. A better SWR-adjusting
procedure has long been needed.
Only recently have the three de-

The Tennatest antenna noise bridge
offers several useful RF- measurement
capabilities, including the determination
of resonant frequency of a tuned circuit
or antenna, the SWR at resonance,
resistive impedance, inductive reactance,
and capacitive reactance.

knob to the desired frequency, and
directly read the SWR. Or, you can
make a sweep of the dial while
watching the counter readout. Doing
so approximates the resonant frequency of the antenna by displaying
the frequency at which lowest SWR
occurs, as indicated by the unit's
meter. You can quickly see which way
to adjust the antenna for resonance.
You can also use the analyzer to tune
an antenna coupler.
You can usually make the measurements at the hamshack end of the
coax. However, because the analyzer
is battery operated, you can take it to
the antenna and adjust its length or
the matching device yourself, without
the need for a hamshack assistant.
The built -in frequency counter is
normally used to simply display the
frequency of the analyzer's internal
oscillator. But you can also attach an
RF probe or short piece of wire to the
counters BNC -style input connector.
That lets you accurately measure the
frequency of an external RF source,
allowing the analyzer to double as a
frequency counter. The analyzer is

The MFJ -207 HF and MFJ -208 VHF
SWR Analyzers physically resemble old -

style dip meters, but the analyzers
contain a built -in SWR bridge and RF
source. When you sweep the band within
which the antenna is supposed to be
resonant, you get an estimate of the

antenna's resonant frequency by
observing the dial frequency at which
the SWR dip occurs.

available from MFJ Enterprises.
As we went to press, MFJ announced the "universal" MFJ -249 SWR
Analyzer ($199.95). It's similar to the
MFJ -247 and includes a built-in 10digit LCD frequency counter, but it
covers 1.8 -170 MHz continuously,
making it useful for both HF and VHF
use. The new MFJ -209 SWR analyzer
($109.95) has all the features of the
MFJ -249 except for the frequency

examined was active or passive. The
GDM also served as a wideband signal generator or marker oscillator
since it typically covered the RF spectrum from LF through UHF
The GDM was a remarkably simple
instrument to use: you just held the
dipper next to the circuit being tested
and turned the dial. When the meter
reading dipped, you had the resonant frequency. Unfortunately, the
calibration of most GDM's was only
approximate, close enough for casual purposes, but not really good
enough for precision work. Still, GDM's
could be used with a calibrated communications receiver or a frequency
counter to significantly increase overall measurement accuracy.
One instrument manufacturer recently modernized the grid dipper,
which is still one of the most versatile
pieces of ham -shack equipment. The
new MFJ -203 bandswitched dip
meter, priced at $99.95, is a sensitive
GDM that covers all bands from
160-10 meters. Unlike classic GDM's,
there are no plug -in coils to contend
with, nor is there a sensitivity control to
adjust. The instrument takes much of
the guess work out of winding coils,

pruning antennas, locating parasitic
oscillations, and more.

Measuring the RF Environment.
All of

the RF test equipment we've dis-
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Grid-dip Meters. Although it's fallen
out of favor today, the grid -dip meter
(GDM), sometimes called the grid -dip
oscillator, or GDO, was a capable instrument for determining RF circuit or
antenna resonance. It used a tuned
RF oscillator and meter to indicate
absorption of energy from the unit's
resonant tank circuit by the circuit under test -an antenna system, a loading coil, or a coil- and -condenser
combination. The frequency at which
absorption occurred was the resonant frequency.
The GDM was a dual -mode instrument that could be used in either an
active (oscillating) mode or in a passive mode, like a wavemeter, depending on whether the circuit being

Firms and Vendors

Pierceton. IN 46562
Tel. 800 -944 -3661

AlphaLab offers its $140 TriField
electromagnetic pollution meter that
measures both alternating electric and
alternating magnetic field strength. It
also indicates radiolmicrowave power
and the full (three -axis) magnitude of
field strength.

cussed so far has been offensively oriented- designed to improve transmission and reception. But, with
increased concern in the 1990's for
human health and the Earth's environment, another entirely different class
of RF test equipment is becoming
quite popular.
Many are concerned about the
effects of being subjected to strong
AC electric and magnetic fields. While
all the facts aren't yet known, it seems
that the risks of certain cancers and

other physiological and psychological abnormalities are increased by
exposure to magnetic and electric
fields.
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Both magnetic and electric fields in
the vicinity of the human body can
produce AC electric current inside the
body. Apparently this current interferes with the normal transport of ions
across cell membranes. What can be
done? By measuring field levels in
your home, hamshack, or office, you
can move equipment to reduce your
exposure and take corrective action
to avoid long term hazards from devices that emit high "electromagnetic
pollution" levels. Amateurs running
high power with directional antennas
may well be concerned with such potentially damaging effects. To meet
these concerns, AlphaLab offers both
an inexpensive electromagnetic -pollution meter and a magnetic scanner
that are suitable for hamshack, home,
and office use.

Field- Strength Meters. Field strength meters (or FSM's) are simple
devices that measure relative signal
strength, although some commercial

devices accurately measure field
strength and so can be used in directional- antenna pattern study. Amateurs also use untuned FSM's as
monitors to check the output of handheld and mobile radios and generally
confirm that their signal is actually "on
the air."
More expensive and sensitive FSM's
make use of a small, tunable RF -amplifier circuit. The more sensitive tuned
units are useful for very low power
(QRP) work, tracking down harmonics
and spuridus oscillations, and confirming on which band you're actually
transmitting (often a real problem
with simple, homebrew transmitters).
The more sensitive devices can be
placed far from the antenna and can
be used to roughly plot antenna -radi-

ation patterns. Other uses include
checking RF levels in the hamshack
and on ground leads and counterpoises, as well as tracking down hidden radio -frequency interference
sources.
Today the FSM has entered the digital 1990's with LCD-display models. An
example of this updated technology
is the Nye Engineering FS 73 Signal
Cube. The 9 -volt battery- operated
unit costs $159 and is 2.5 inches
square and 2 inches deep. It's un(RFI)
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tuned and broadbanded, covering
0.1 to 450 MHz, and it has a large dig ital display to indicate RF amplitude.

Unlike most amateur FSM's, this one
can be used for both relative and absolute readings; it includes a calibration chart to determine actual volts/
meter. Sensitivity is as high as 0.03
volts /meter, depending on frequency.
It's sold by Nye Engineering Co., Inc.

Putting Instruments to Use. What
are some of the things you can do
with the devices we've described?
Reading between the lines of this article, you probably can see that there's
really little that's totally new in the RF
world: amateurs have used some of
the devices we've described for many
years. But today it's a great deal easier
to tune and prune an antenna using
up -to -date instruments like dual- needle or digital SWR /wattmeters, SWR
analyzers, and ANB's than using an RF
ammeter or GDM. Too, if you're an
SWL or scanner hobbyist, many of the
new devices, such as the ANB and the
SWR analyzer, can be used without
the need for an external RF source.
So, then, what are some of the
things you can do rather easily with a
modest suite of modern RF test equipment? You can, for example, find your
antenna's SWR and resonant frequency at the feedline, without the need
for an assistant. You can monitor SWR
changes as you adjust the antenna,
lengthening or shortening elements
and seeing the effect immediately.
You can also adjust your antenna or
tuner without transmitting; this makes
it easy to see how an antenna system's
SWR changes over an entire band.
That's not all. You can effortlessly determine the so- called "usable" (2:1 or
3:1) SWR bandwidth for your HE mobile
antenna, adjusting whip placement,

resonance, and matching without

generating interference.

You

can

check multiband dipoles and verticals in a flash to see where the resonant frequencies and minimum -SWR
points are on each band. You can
also see the effect of swinging your
beam toward a power line or other
object on the SWR. It's also easy to see
how rain or snow affects your antenna's SWR and even check the SWR of
your linear amplifier's input circuit.

Parting RF Thoughts. Despite the
high -tech nature of these instruments,
for many purposes only rough, relative
RF measurements are needed: you're

The Bird 4041 FSM offers high
sensitivity over the range of 1 -100 MHz.

often interested in relative and

qualitative -not absolute and quantitative- performance parameters.
Thus, sometimes it's best to select the
simplest RF test equipment you can
find for the purpose, rather than using
more expensive gear.
Also, to avoid obtaining misleading
or even false results requires that you
know something about instrument
limitations as well as "stray effects" that
can introduce errors into your readings. Thus, you should regard any and
all RF test measurements you make,
especially those using simple instruments under non -laboratory conditions, with a healthy degree of
informed skepticism. Be especially
wary of SWR readings.
As we've shown, the subject of RF
test equipment for radio amateurs is a
complex one. But we've hopefully
presented a fairly complete story on
where RF measurement has been,
where the state of the art lies now, and
the direction in which it's headed. If
you want to know more about RF test

equipment suitable for radio
hamshack and monitoring post use,
one very good source is The ARRL Antenna Book ($20), especially Chapter
27, "Transmission -Line and Antenna
Measurements." A second good bet is
The ARRL Handbook for Radio Amateurs ($25), particularly Chapter 25,
"Test Equipment and Measurements."
Amateur radio is more exciting than
ever before, largely due to new technologies, and much of that excitement is apparent in the new- breed,
RF test equipment
we've described. There's no doubt
that the 1990's is the decade in which
digitized, computerized, and convenience- oriented radio communications take off.

sophisticated

article is about wire; the
mundane stuff hidden in the
walls of your house and buried
within the sheet metal of your car as
well as the exotic stuff that high -end
audio manufacturers use in their component systems and interconnecting
This

wire.
Webster defines "wire" as metal in
the form of a thread or slender rod,
usually very flexible, and circular in
cross -section. However, wire can also
be formed in rectangular, tubular,
or other cross -sections for spe-

cialized applications. But before
we get to more specialized wire,
let's just discuss some of the basic
characteristics of wire.

tem has a different diameter for the
same numeric wire gauge, so don't
confuse them.
The American gauge numbers for
solid wire vary from the smallest,
AWG -40 (0.003145 inches diameter)
through 0000 or 4/0, which is 0.46
inches in diameter. In the AWG system,
wire effectively doubles in cross -sectional area for every three decreases
in wire gauge number. So, AWG -20
wire has twice the area of AWG -23,

WIRE!

ing process in which a ductile
metal rod is reduced to the desired diameter by pulling it
through progressively smaller
hardened -steel die -blocks.
The final diameter of copper,

Very flexible stranded wires
might contain much smaller individual strands than AWG -40.
These wires are given equivalent
AWG numbers based on the reduction in area below that of
AWG -40. For instance, a stranded
wire with a cross-sectional area
equivalent to AWG -20 solid wire
can be composed of 7 strands
of AWG -28 wire (common
hook -up wire), 19 strands of

various types of stranded
wire are designated by the
quantity and size of the
strands that make up the

bering system, which was
devised by the Brown and
Sharpe company. The gauge
number originally denoted the
number of passes a copper bar
0.3249 inches in diameter had to

"eight- ought," which is 0.5 inches in
diameter). Another system is the Birmingham or Stubbs' gauge. Each sys-

stranding was created. Stranded wire
is made up of a number of filaments
of smaller wire gauges, which are
twisted together to form an electrically equivalent larger wire gauge

AWG -32 wire (MIL -Spec wire),
or 41 strands of AWG -36 wire
(flexible test lead). These

aluminum, and other conductors except steel is
measured using the American Wire Gage (AWG) num-

denoted "8/0" and pronounced

Stranded Wire. To maintain a practical degree of wire flexibility, especially for large- diameter wire,

size.

Wire Gauges. Single strands of
round wire are made by a draw-

make through the progressively
smaller die-blocks to produce
the desired final diameter. An
AWG -20 wire required 20 passes
through the various die blocks.
A similar Brown and Sharpe
numbering system is used for
steel wire and twist drills, called
the Steel Wire Gauge or SWG system. The sizes are different. At 20
degrees C, an AWG -20 copper
wire is 0.032 inches in diameter. A
#20 twist drill is 0.161 inches in
diameter.
The AWG and SWG systems are not
the only wire -gauge standards; the
British Standard Gauge system provides a greater number of wire sizes
than the Brown and Sharpe systems,
ranging from 50 gauge (0.0010 inch
diameter) through 00000000 (also

single- conductor round copper wire
of the American Wire Gauge type are
given in Table 1.

finished wire. The three
AWG -20 equivalents above
would be designated 7 x 28,
19 x 32, and 41 x 36, respectively.
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BY CHARLES HANSEN

Sure we all use wire in our
projects, but do you know
what its important

characteristics are?
and AWG -17 has twice the area of
AWG -20. For sizes large than zero,
each additional zero represents the
same percentage increases in wire
area as does one number increase
for smaller gauge wires. For instance,
0000 gauge wire has twice the area
of 0 gauge. Wire larger than 0000 is
generally measured in thousands of
circular mils (MCM). The next wire size
above 0000 is 250 MCM or 250,000
circular mils. The properties for some

www.americanradiohistory.com
AmericanRadioHistory.Com

If extra flexibility is required, the
wire can be made in rope -lay
fashion. Rope -lay wire consists of
a central core surrounded by
one or more layers of helically
wound strands. AWG -20 rope -lay
wire can be composed of up to
259 individual wires, such as
7 x 37/44, which uses a combination of AWG -37 and AWG -44

equivalent -gauge wires to
achieve the required cross -section. The successive layers of a
rope -lay wire can be alternately reversed (true concentric lay) or can all
be wound in the same direction (unidirectional lay).
The finished diameter for stranded
wire ends up larger than that of an
equivalent solid wire. For example, solis 0.032 inches in diameter, while 7 x 28 AWG -20 wire is
0.0363 inches in diameter, That is due
to the air space in the stranding.
The resistance -per -unit length of

id AWG -20 wire
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TABLE

1-CHARACTERISTICS OF STANDARD ROUND ANNEALED COPPER
Diameter
(Inches)

Wire
Gauge
(AWG)

Resistance*

Area

(Ohms per
1000 Ft.)

(Circular
Mils

18

16
14
12
10

")

9.9
15.7
25.0
39.7
63.2
100.5
159.8
254.1
404.0
624.4
1022
1624
2583
4107
6530
10380

1049
660
155

0.0031
0.0040
0.0050
0.0063
0.0080
0.0100
0.0126
0.0159
0.0201
0.0253
0.0320
0.0403
0.0508
0.0641
0.0808

40
38
36
34
32
30
28
26
24
22
20

TABLE

261

164
103
65
40

25.7
16.14
10.15
6.385
4.013
2.525
1.588
0.999

0.1019

At 20 degrees C.

*

* *

1

circular. mil = 0.7854 square mils.

TABLE 2 -WIRE TABLE FOR 7- STRAND ANNEALED COPPER
Wire
Gauge
(AWG)

Diameter
(Inches)

Resistance

Area

(Ohms per
1000 Ft.)

(Circular
Mils)

24
22
20
18
16
14

0.0255
0.0315
0.0363

28.4
17.4
10.54
6.636
4.172
2.624
1.650
1.038

404.0
624.4

12
10

0.0456
0.0576
0.0726
0.0915
0.116

stranded wire is also slightly higher
than that of an equivalent solid wire.
Since the wire strands are helically
twisted, the length of each strand
ends up longer than that of a solid
conductor for the same length of wire.
That extra strand length is called the
take -up. Solid AWG -20 copper wire
has a resistance of 10.15 ohms /1000
feet, while 7 x 28 stranded AWG -20

copper wire has a resistance of 10.54
ohms /1000 feet. Wire properties for 7strand copper wire are given in Table
2.

Conductor Materials. Copper is the
most common metal used for wire.
Silver is a better conductor, but copper is much more cost effective. Aluminum wire costs less and offers a
significant weight savings over copper for a given current carrying ca-

pacity, but requires special wire
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terminations. Other metals are also
used for wire. The tungsten wire used
in light bulbs and nichrome wire in

1022
1624
2583
4107
6530
10380

heating elements were selected not
because they have low resistance,
but because their high resistance and
high melting point make them the
best choice for lighting and heating
applications. Table 3 shows the relative resistances for different 20 -gauge
wires.
If

plating

is

applied to the wire

strands, this will affect the wire resistance, since plating adds several mils
to the strand diameter. A 19 x 32 MIL Spec AWG -20 wire has a resistance of
9.19 ohms /1000 feet with silver plating,
9.68 ohms /1000 feet with nickel plating, and 9.88 ohms /1000 feet with tin

plating.

Wire Insulation. The purpose of a
non -conductive wire covering is to
electrically isolate the conductor, and
to protect it against its environment.
From an equipment- manufacturers'
standpoint, insulation also allows colors, polarity patterns, and embossed
printed information to be placed on

3-20 -GAUGE WIRE

Material

RESISTANCE

Resistance
(Ohms /1000 Ft.)

Silver
Annealed copper
Gold
Aluminum
Tungsten
Brass
Nickel
Iron
Steel

Nichrome

9.59
10.15
14.4
16.7
32.4
41.2
45.9
58.9
69.5
659

the wiring. Insulation materials are
also selected to control the impedance of coax, twin -lead, and lwinax
cables.
Before plastics were developed, insulators were made of fibers such as
waxed linen, varnish impregnated
cotton, and asbestos. Modern wire insulation is molded, wrapped, or extruded from fibers, ceramics, rubber,
and thermoplastics.
The insulating coatings for magnet
wire are designed to be thinner than
those of standard covered wire in
order to maximize the space factor
(ratio of copper to copper- plus -insulation) in the windings. Insulation
can also be engineered to provide
controlled stiffness and distributed
strain relief, and to include integrally
molded connectors or test probes.
The current rating of a wire is determined by its temperature rise. This
temperature rise is caused by the
Joule effect. The heat must be dissipated through the wire insulation.
Thus it can be seen that the ideal insulator would be a material with infinite electrical resistance and zero
thermal resistance. The amount of
heat that the insulation can conduct
to the outside of the cable depends
on the insulating material, its wall
thickness, the ambient temperature,
the altitude, and the heat contribution
of other current -carrying conductors
if the wire is in a bundle or harness.
Table 4 shows the maximum permissible operating temperature for a
number of insulating materials. Of
course, higher temperature materials
allow higher current flow in the conductor and so higher wire temperatures.

Wire Shielding. Wire shields are
wound or braided over an inner insulated conductor to form a cylinder of

TABLE
Wire

4-MAXIMUM TEMPERATURES

Insulation Type

be easily pushed back to allow con-

FOR INSULATION

nectors to be attached. Wound

Chemical Name

Maximum Temp.
(deg. C)

Type

Latex rubber
Heat -resistant rubber
Varnished Cambric
Cotton, silk, or linen

60
75
85
90

Silicone rubber
C

FEP Teflon

o

Nylon

v

PVC

Kynar
Asbestos
Fiberglass
Kapton
Nomex
TFE Teflon

e

r
e

d

g

Nyleze

n

Silicon Enamel
Thermaleze
ML

Polyester
Polyimide

e

t

`': ;

f.

-

: rW ?M;¡;:

200
250
250
80

Vinyl Acetate
Polyurethane
Nylon with polyurethane

a

105
105
110
130
130

Polyimide
High- temperature Nylon
TetraFluoro ethylene

Enamel
Formvar
Soldereze

M

90-200
90-200

Fluoro- ethylene-prorylene
Polyamide
Polyvinyl chloride
Polyvinylidene fluoride

$d;=tL

1

k.

sá=.'.'`

..5:14^r%

105
105
130
180
180
220

BRAIDED COAX

STRANDED WIRE

r,p«

LITZ WIRE

RIBBON WIRE

HOUSE WIRING

3000

*Jt4;W,.t'~,`.r,'k:Zro
'/r.s;,,

Characteristic Impedance.

TV TWIN -LEAD

Every

piece of wire has electrical properties
that depend on the geometry of the
wire, the conductor material, and the
insulation used. When more than one
wire is combined into a cable or harness, the interaction of AC signals
flowing in the wires depends on the
characteristic resistance, inductance,

arid capacitance between the parallel conductors. The characteristic impedance of a pair of wires of a given
length is given by the formula

INSULATED SOLID WIRE

TWISTED-PAIR

Ì7Zra:".=-

shields are cheaper, but less effective
than braided shields.
Metal -foil tape provides a less
effective RF shield than braid. It is
lower in cost, but must be in contact
with an uninsulated wire just under the
insulation so the wire can be used for
termination of the shield.

Za

where

= \/(R +jwL) /(G +jwC)

the wire resistance, L is the
is the shunt conductance, C is the shunt capacitance, and w (omega) is 2nf, where fis
the frequency of the AC signal.
The wire insulation is the dielectric
for the shunt capacitance. As is the
case with discrete capacitors, not all
insulating materials are suitable for
cables. Where stable and predictable
performance is required, more costly
materials such as Teflon are used. For
less demanding applications, the
choice of insulating material is a compromise between performance, cost,
and the installation environment.
The spacing of wire pairs also controls the characteristic impedances.
Series inductance increases as wire
pair spacing increases, and shunt capacitance decreases as wire pair
spacing increases.
R is

series inductance, G

Skin Effect.
}:(':

ROPE -LAY HIGH FLEX

,

'

OEM

HIGH VOLTAGE WIRE

Fig. I. The intended application of a wire determines the characteristics and firm of a
wire design. As you can see, there are quite a,rew different kinds of wire, all keyed to
their particular use.
small copper wires arrayed in one or
more layers. They are typically used to
prevent RF energy from entering or

leaving a coaxial cable. A high- quality braid provides at least 90%
coverage of the inner cable, yet can

In the discussion of
characteristic impedance, it was assumed that the current density (current per unit area) is constant over the
cross- sectional area of the conductor.
This is only valid if the conductor is
small, non -magnetic, and the frequency of the AC signal is low.
With large conductors or at higher
frequencies, the current density becomes greater at the conductor sur-

face and decreases toward the
center. At very high frequencies, the
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current

is crowded into a very thin
layer or "skin" near the wire surface.
Thus the current crowding is called the
"skin effect."
Skin effect is easier to understand if
a solid conductor is thought to consist
of a large number of parallel strands
of very small wire. (As it turns out, the
skin effect is essentially the same for a
conventionally stranded wire as it is for
a solid conductor of the same material and the same net cross-sectional
area.) The voltage drop in each
strand is determined by its resistance,
which is essentially constant, and its
inductance, which is proportional to
the magnetic flux linking the strands.
The outer strands are only linked to the
internal flux, while the inner strands
are linked to the flux of both the inner
and outer strands. Thus the inner
strands experience the highest inductive drop and therefore has the lowest
current density. Thus, the skin effect
increases with frequency and with
conductor diameter.
Skin effect causes the effective resistance of the wire to increase be-

cause proportionally less copper
area is available to carry the current
as a result of the current crowding. It
also causes the effective inductance
of the wire to decrease because of
the decrease in internal flux.

specific frequency range. AWG -28
strands may be used for frequencies
under 1 kHz, while strands as small as
AWG -48 are used for frequencies in
the megahertz region. The goal of the
Litz -wire designer is to make the resis-

tance and reactance equal at the
design frequency in order to maximize the Q of the cable. A sufficient
number of strands of a selected size
are then specified to carry the maximum design current.

Wire Applications. The applications
for a type of wire are, of course, determined by its characteristics. Let's discuss some of the various types of wire
the characteristics that make them
suitable for their particular applications.

Antenna wire, for a start, is required
to have high tensile strength in order
to maintain a specified length for

accurate tuning and frequency
characteristics. To prevent stretch and
sag, it is made of stranded copper
over a steel core. Phosphor- bronze
aerial wire is used where better mechanical support is available.
Audio -signal cables cover a wide
range of shielded and twisted wiring.
Twisting the conductors helps to reject
60 -Hz hum in balanced lines. Unbalanced lines are connected with

coaxial cable.

Utz Wire.

order to minimize the
skin effect at any given frequency, a
special stranded wire called Litz wire is
used (see Fig. 1). Numerous articles
have been written in the audio press
debating the effectiveness of large gauge audio interconnecting cables
of silver or oxygen -free high -conductivity (OFHC) copper, using Litz wire construction.
In

Litz is an abbreviation for
litzendraht, which is German for
stranded -wire. Litz wire is composed
of separately insulated strands of very
fine wire. It is wound so that every
strand occupies, to the same extent,
every possible position in the cross
section of the wire. It is this special

construction that differentiates Litz
wire from conventional stranded wire.
Litz stranding is designed to equalize
the flux linkages, and therefore the
inductive reactance, of each strand
in the wire. This results in the current
being distributed evenly among all
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the strands.
Litz wire is typically designed for a

Biomedical equipment requires
very fine and flexible wires made with
inert materials that will not cause allergic reactions.
Bus wire is large- diameter, solid,
hard -drawn copper wire that retains
its mechanical strength over large

temperature changes and during
moderate shock and vibration.
Communications equipment utilize
all the types listed in this article, from
simple multi- conductor cables for in-

tercom systems to the most specialized coaxial cables for RF work.
Computers use numerous specialty
cables, such as multi- conductor
RS -232 and parallel (Centronics) wiring. Disk drives and other peripherals
are interconnected with ribbon cable. Ribbon cabies use extruded PVC
insulation to make them compatible
with mass- termination connectors
and for easy conductor separation.
The miniature conductors used in disk drive heads are built of special alloys
and insulators to withstand severe flex life requirements and to maintain

their critical mutual capacitance.
Network cables must also maintain
their characteristic impedance for
high data -transfer rates and noise rejection, and low transmission losses
and crosstalk.
Ground strap is braided copper
wire used for flexible ground connections. It may be tin - plated to allow
easy soldering to equipment chassis,
and may be insulated.
High -temperatures require a nickel clad copper wire, covered with inorganic silicone -glass, ceramic, or
vitreous silica braided insulation.
High -voltage wire is heavily insulated with silicone rubber, polyurethane, or polyethylene. Teflon can
provide additional corona resistance.
Hook -up or chassis wire is made of
solid or stranded annealed copper.
Wire strands may be left bare or tinned for good solderability. Insulation
can be neoprene, silicone rubber, or

any number of thermoplastics.
House wiring is solid annealed bare
copper with thermoplastic insulation.
The application, voltage drop, and
current ratings of house wiring is specified by the National Electric Code.

Instrumentation wire for subminiature thermocouple, strain -gage,
and accelerometer leads is Teflon covered silver -plated copper, sometimes twisted or twisted- shielded.
Magnet wire is solid wire with a very
thin enamel, Formvar (vinyl acetate),
or polyimide insulation that is designed to maximize the space factor
(the ratio of copper to copper plus
insulation) in the windings of transformers, motors, relays, solenoids, and
generators.
Telephone wire is multi- conductor
solid copper. Modular phone -line
connectors can be integrally molded
onto the wire. Handset wires are
made of ultra -flexible, silver -plated,

fine -wire conductors to prevent
breakage in coiled cords.
Welding cable is required to be extra- flexible and consists of a large
number of fine strands. The wire
stranding for AWG -4 welding cable is
418 x 30 as compared with 133 x 25
for conventional cable.
Wire -wrap wire must maintain its circuit contact integrity on the edges of
wire -wrap pins. It is often made from
silver -plated, solid oxygen -free, high conductivity copper and insulated
with Kynar.

Learn the theory behind phase - locked loops,
how they work, and how

you can use them in

your own designs.
BY ROBERT A. YOUNG

All
About

Phase -Locked Loops
Since the phase -locked loop
(PLL) was reduced to a single
IC package, it has had a sig-

nificant affect on electronics design.
The phase - locked loop provides frequency-selective tuning and filtering
without the need for coils or inductors.
As shown in Fig. 1, the PLL, in its most
basic form, is a feedback system comprised of three basic functional building blocks: a phase comparator, a
low -pass filter, and a voltage -controlled oscillator (VCO).

PLL Operation. The PLL's basic principle of operation can briefly be explained as follows: With no signal
applied to the PLL input, no error voltage (Ve) is generated; i.e., the error
voltage is zero. Under that condition
The VCO operates at a fixed frequency, f0-which is known as the "free running frequency." If, on the other
hand, a signal is applied to the input
of the PLL, the phase comparator
compares the phase and frequency
of the applied signal to the frequency
of the VCO output (fo), and if there is a
difference between the two signals,
generates a voltage (known as the
error voltage) that is proportional to
the phase and frequency difference.
That error voltage is then low -pass filtered and applied to the control input
of the VCO; the application of the
error voltage to the control input of
the VCO causes the VCO to adjust its

operating frequency until

its

output

equals that of the input signal. Thus,
small changes in the input signal are
sensed by the phase comparator,
and the VCO is adjusted accordingly.
If, however, the input frequency (fs) is
sufficiently close to the output of the
VCO (f0), the feedback causes the
VCO to synchronize with (or lock onto)
the incoming signal. Once in lock, the
VCO generates a signal with a frequency that is identical (with the possible exception of a very small fixed
phase difference) to the input signal.

Operating Ranges.

Two key parameters of a PLL system are its lock and
capture ranges. The lock range-also
known as the tracking or holding
range -is defined as the range of fre-

quencies in the vicinity of fo over
which the PLL can maintain a lock
with an input frequency. The lock
range increases as the overall gain of
the PLL is increased.
The capture range-which is also
known as the acquisition range-is
defined as the band of frequencies in
the vicinity of fo where the PLL can
establish or acquire a lock with the
input signal. The capture range is always smaller than the lock range, and
is related to the low -pass filter's bandwidth, and thus it decreases as the
low -pass filter's bandwidth (or time
constant) is reduced.
The lock and capture ranges of a
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PLL are illustrated in Fig. 2, which also
shows the frequency -to- voltage
characteristic of a PLL. In that figure,
the input is assumed to be a signal
that is slowly swept over a broad frequency range. The vertical scale corresponds to the loop -error voltage

j.

(V

In the upper part of Fig. 2, the input
frequency (fs ) is being gradually increased. The loop does not respond
to the frequency change until the frequency reaches f, which corresponds to the lower limit of the
capture range. Upon reaching f, the
loop suddenly locks onto the input,
causing a negative jump in the loop error voltage. At that point, Vd (the
loop-error voltage) varies linearly with
changes in input frequency. In the
graph, this creates a line with a slope
equal to the reciprocal of the frequency-to- voltage conversion gain.
The line goes through zero when fs
equals f.. The loop will continue to
track the input frequency until it
reaches f2, which corresponds to the
upper frequency limit of the lock
range. The PLL then loses lock, and the
error voltage drops to zero.
If the input frequency is then slowly
swept back down, the graph of the
error voltage will look like that in the
bottom half of Fig. 2. The loop recaptures the signal at f3, and traces it
down to f4. The frequency spread between ff and f3 is the capture range,
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while that between f2 and 14 corresponds to the lock range of the system. That is, f3-f., is equal to the
capture range and f2 f4 equals the
lock range. The PLL responds to only
those signals sufficiently close the
VCO frequency (f0) so as to fall within
the capture range and then remain in
the lock range of the system. The PLL's

performance characteristic, therefore, offers a high degree of frequen-

cy selectivity, with the selectivity
characteristic centered around fo.
As an electronics building block,
PLL's can be used in a wide variety of
applications, including FM demodulation, frequency -shift keying (FSK)
demodulation, frequency synthesis,
and data synchronization. Other applications of the PLL include AM detection, tone detection, motor speed
control, and stereo decoding.

INPUT
SIGNAL

Vo(t)

PHASE
COMPARATOR

Vd(t)

LOW-PASS
ALTER

o

Vo(t)

Vd(t)
OSCILLATOR
fo

Fig. I. The PLL, in its most basic form, is comprised of three basic functional building
blocks: a phase comparator, a low -pass filter, and a voltage -controlled oscillator
(VCO).
A fi

fZ

FREQUENCY

FREQUENCY
LOCK RANGE
CAPTURE RANGE

FM Demodulation. In FM demodulation, the PLL is locked onto the input FM signal, and the loop -error
voltage (Vd(t) in Fig. 1), which keeps
the VCO locked onto the input signal,
represents the demodulated output
signal. Since the system responds to
only those input signal frequencies
that are within the PLL's capture range,
it also provides a high degree of selectivity. In most PLL applications, the
quality of the demodulated output
(i.e., its linearity and signal -to -noise
ratio) is superior to that of other discriminators.

Es-2

application, there are three
performance parameters that should
be considered: the quality of the demodulated output (which is normally
measured in terms of output level, distortion, and the signal to noise ratio for

4-

Fig. 2. Illustrated here are the lock and capture ranges of a PLL as well as its
frequency -to -voltage characteristics. The vertical scale corresponds to the loop -error
voltage.
PROGRAMMABLE
COUNTER
REFERENCE
FREQUENCY

fR

DIVIDE
BY M

r
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FSK Demodulation.

In FSK

demod-

"1

1

I

PHASE
COMPARATOR

LOW -PASS
FILTER

,.,..

L...

VCO

a given FM deviation), the VCO -frequency range (which for reliable operation, should be 20% above the FM-

carrier frequency) and stability (especially important if a narrow -band
filter is used ahead of the PLL), and the
detection threshold (which determines the minimum signal level required for the PLL to lock onto and
demodulate an FM signal of a given
deviation). In most FM- demodulation
applications, it is also desirable to
control the amplitude of the demodulated output. Some PLL IC's provide
that feature via a variable -gain amplifier within the chip.

-+1
FREQUENCY

INPUT

For this

fc

1

PROGRAMMABLE
COUNTER

_J

Fig. 3. The PLL can be used to generate new frequencies from a stable reference
source by either frequency multiplication and division, or transition.

ulation (which is frequently used to
transmit digital information over the
telephone lines), the carrier signal is
shifted between two discrete frequencies to encode the binary data.
When the PLL is locked onto the input
signal (tracking the shifts in the input
frequency), the error voltage within
the loop converts the frequency shifts
back into logic pulses.
Frequency -shift keying as it is used

digital communication is very similar to analog- frequency modulation.
Thus, any PLL can be used for FSK demodulation so long as its input senin

sitivity and tracking range are
sufficient for a given frequency deviation.
Some of the requirements and desirable features for a PLL when used
for FSK decoding are center- frequency stability, logic -compatible outputs,

t'

and control of VCO conversion gain.

PLL

The center -frequency stability
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Fig. 4. By adding a multiplier and an additional low -pass filter to the PLL as shown
here, it is possible to form a frequency- translation loop.
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sometimes even more

from a stable reference source by either frequency multiplication and division, or transition. Figure 3 shows a
typical frequency multiplication and
division circuit using a PLL and two
programmable counters. In that application, one of the counters is inserted between the VCO and the phase
comparator, effectively dividing the
VCO frequency by the counter's modulus (N). When the system is in lock, the
VCO output is related to the reference
frequency (fn) by the counter moduli
M and N as:
=

(N /M)

fR

By adding a multiplier and an additional low -pass filter to the PLL (see Fig.
4), it is possible to form a frequency translation loop. In that application,
the VCO output is shifted from the reference frequency (fR) by an amount
equal to the offset frequency, f,; e.g.,
fR

+f.

Frequency synthesis requires that
the path between the VCO output
and the phase- comparator input be
opened, so that an external frequency divider can be inserted into the
feedback loop of the PLL.

LOW -PASS
FILTER

VCO

CONTROLLER

Fig. 6. In motor -speed control applications, the VCO section of the PLL is separated
from the phase comparator and used to generate a voltage- controlled reference
frequency.

is

Frequency Synthesis. The PLL can
be used to generate new frequencies

fo=

ANALOG
CONTROL
INPUT

im-

convenient if the output conforms to
the RS -232C logic standard, thereby
eliminating the need for a separate
RS -232 compatible line- driver. Control
of the VCO's conversion gain allows
the circuit to be used for both large deviation FSK signals (such as 1200 baud operation) as well as small deviation (75 -baud) FSK signals.

fo

Fig. 5. The basic PLL circuit can be converted to a synchronous amplitude modulation (AM) detector by adding a non -critical phase-shift network, an analog
multiplier, and an external low -pass filter to the basic system.

I

is

portant to ensure that the VCO -frequency range stays within the signal
band over the entire operating -temperature range. A logic- compatible
output helps a designer avoid having
to use an external voltage comparator (chopper) to square the output pulses. Although for communica-

Data Synchronization. In data synchronization, the PLL is used to extract
synchronization from a composite signal or used to synchronize two data
streams or system clocks to the same
frequency reference. Such applications are useful in PCM (pulse-code
(Continued on page 94)
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ANTIQUE RADIO
By Marc Ellis

From Hard
Rubber to
Catalin

rom time to time receive letters from
readers who want to know
more about Catalin -that
highly decorative, and
highly prized, plastic occasionally used for radio
cabinets beginning in the
mid 1930's. The deep glowing colors typical of Catalin
cabinets, coupled with their
I

ly fetch more than $1000 in
today's collector market.
I've felt a bit guilty about
not presenting material on
Catalin sets up to now, but
the fact is that my first -hand
knowledge of the subject is
fairly meager. Never having
been driven to buy Catalin
radios, and without the kind
of spare cash it would take
to buy good examples
even if motivated to do so,
never learned much about
them. had thought of interviewing a Catalin expert
for the column, but the project really never got past
the idea stage.
When saw the May, 1993
Issue of The Old Timer's Bulletin (the official journal of
the Antique Wireless Association), however, realized
that my opportunity had
arrived. It contained two excellent articles that,
together, provide an excellent orientation to Catalin
sets. immediately rang up
Ludwell Sibley, the editor of
OTB, and asked if it would
be possible for me to share
some of the information
with readers of this column.
He graciously agreed, so
let's review some of the
main points of these artiI
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CELESTO
"SHADOW BLACK"
THIS is the most beautiful radio panel
ever developed! All the unsurpassed insulating qualities of genuine Hard Rubber
-and striking beauty besides- because
CELESTO Panels are genuine Hard
Rubber.

SHADOW BLACK Celesto Panels cannot
scratch they cannot show finger marks.
;

No illustration can convey to you the actual
beauty of SHADOW BLACK Celesto
Panels. Go to your dealer today and inspect
them! And remember that he stocks a complete line of the standard CELESTO Panels.

CELESTO Panels are also made in Plain
Black and Mahogany.

CELESTO RUBBER CO.
68 -74

South St., Boston

This mid -í920's ad hypes the virtues of hard- rubber radio panels.
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relative rarity, places radios
sporting them in the fiendishly expensive class. Small
Catalin table models that
were priced at less than
$20.00 when new can easi-

I

cles.
History and Restoration of
Plastics in Radios, by D.K.
Owens, provides a historical

perspective on the plastic
materials, including Catalin,
that were commonly used
to manufacture radio parts
and cabinets. It also suggests some useful
restoration techniques.
Catalin Radios-All They're
Cracked Up to Be, by Dr.
David Mednick, written
more from the point of view
of the collector than the

restorer, offers some additional insights on these very
desirable radios.

THE EARLIEST
PLASTICS
Owens tells us that the
earliest "plastic" used in radio manufacture was hard
rubber. In its natural form,
rubber is elastic and flexible. But it becomes sticky in
warm weather and hard
and brittle in cold. Those
undesirable properties can
be eliminated, and the rubber made hard and tough,
by "vulcanizing" it (heating
it while adding sulfur).
Radio parts were molded
out of natural rubber, then
vulcanized under pressure
while still in the mold. The
resulting hard rubber material was known as Vulcanite
or Ebonite. It was used to
make parts such as panels
and knobs. The material
was also used to manufacture speaker horns and

bayonet -mount tube sockets such as those used in
early Crosley radios.
Over the years, hard rubber tends to creep or cold flow especially when kept
under pressure. The result is
distortion and warping, a
condition that can be
cured by applying clamps
or weights to restore the
original form while gently
applying heat (via a heat
lamp or oven) at a temperature of about 150 °F
Hard rubber is also subject to oxidation, forming a
loose, brown surface layer.
That can be cleaned off
with automobile rubbing
compound. If the surface
originally had a shiny finish,
follow up with an application of auto polish (or, if

deterioration was extreme,
substitute a coat of clear
lacquer such as "Krylon. ")
Owens goes on to tell us
that the first true plastics
were cellulose derivatives.
Cotton treated with nitric
acid formed a hard, colorless, infusible material
known as Pyroxylin. When
heated with camphor to
plasticize it, Pyroxylin be-

came Celluloid -which
could be melted and molded into any desired shape.
Celluloid had only limited
use in radio construction
because it was highly flam-

mable and could be set off
by the tiniest spark. It was,
however, sometimes used
to make speaker horns.
Acetate was a much
safer cellulose derivative
made by reacting cotton
with acetic acid, then treating with plasticizers. Its
properties were very similar
to those of Celluloid, but
without the extreme fire
hazard. The material could
be left clear or colored to
any desired shade.
Acetate was widely used
during the 1930's to make
dial escutcheons, knobs,
pushbuttons, decorative
trim, and dial windows. Unfortunately, those parts
often did not age well. Because of evaporation of the
plasticizers over the years,
they tended to shrink, warp,
and crack. Dial windows
yellowed due to the effects
of light and heat.
The radio restorer can't
do much to remedy this
damage. Scratches and
scuffs, however, can be buffed out with plastic polish.
Be gentle when working
with the dial windows,
though. Most have become
very brittle with age!
Cracks can be repaired
with an acetone -based cement such as Duco. Use a
minimum of cement, and
watch where you let it drip

because it will permanently
mar an acetate surface.

Atwater Kent Condenser
The remarkable degree
precision in adjustment of this condenser
is obtained through the
extreme smoothness of
operation together with
type of
a
Vernier. An accurately
ground steel shaft and
self- aligning bronze cone
bearings are used.

of

friction

The workmanship and
material throughout is of
the highest possible
No. 4270
grade. It is ruggedly
built to give permanent
satisfaction. Electrical losses have been reduced to a
minimum.
Old -Timer's Bulletin author D.K. Owens considers Atwater -Kent
subassemblies such as this to be among the finest examples of the
use of Bakelite in radio parts.

that were becoming popular during that
era. Its thermal resistance
made it very suitable for
use in AC -DC table models,
which typically ran very hot
because of the high tube
temperatures and limited
stylish shapes

interior space.
Being naturally dark in
color, Bakelite could not be
easily tinted. That's why
Bakelite cabinets are usually brown or black.
Manufacturers who wanted
bright colors had to resort
to paint.
Depending on storage
conditions, Bakelite cabinets may dull with age.
Luster can be restored with
polishing compound and
wax. In extreme cases of
deterioration, try a coat of
Krylon.

Because Bakelite is so inert, it may be cleaned with
almost any solvent. And
there's no problem using
paint remover to strip a
chipped or stained painted
finish in preparation for respraying. Bakelite doesn't
take adhesives well, but the
epoxies seem to do about
the best job in repairing
cracks or breaks.

Heat given off by tubes built up rapidly in the confined spaces of
small AC -DC table models. Bakelite's resistance to high
temperatures made it the cabinet material of choice.

and unaffected by com-

BAKELITE
The first truly "man- made"

(synthesized from chemicals

rather than derived from
natural substances) plastic
was named Bakelite after its
inventor Leo Baekeland. It
was made by combining

and heating phenol and
formaldehyde.
Bakelite represented a
quantum leap forward in
the development of plastic
materials. For one thing,
once molded, it became
inert and infusible. The
finished product was dimensionally stable,
extremely resistant to heat,

mon solvents.
Bakelite could be readily
molded into intricate
shapes having a beautifully
polished finish. Owens credits the sockets, filament
rheostat housings, and
other subassemblies made
by Atwater Kent in the
1920's as being some of the
finest molded Bakelite
pieces made.
In the mid 1930's, Bakelite
came into its own as a
radio -cabinet material. It
was less expensive than
wood and could be readily
molded into the flowing,

www.americanradiohistory.com
AmericanRadioHistory.Com

CATALIN
Catalin is a close chemical relative of Bakelite.
Unlike Bakelite, however, it is
a liquid in its raw form and
is very light in color. The
liquid may be tinted in a
variety of bright colors, giving finished cabinets the
rich glowing look that
makes them so popular today.

Catalin cabinets were
made by a casting process,
which the liquid was
poured into the mold and
then set by heat. That differs
from the molding process
(involving the use of both
heat and pressure) used to
liquefy and form Bakelite.
Catalin surfaces degrade
more readily than Bakelite,
(Continued on page 85)
in
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COMPUTER BITS
By Jeff Holtzman

Iused to believe that real
men (and women) don't
program in BASIC. But was
wrong. The past few
months, I've been playing
I

Real

Programmers
Do Use

with Microsoft's Visual BASIC
(VB) programming environment and Access database

management system, and

BASIC

I'm really impressed with
both. (Access uses a VB -like
system for creating the user

interface and for coding.)
So I'd like to spend the next
few months talking about
these groundbreaking

(GUI's) often increases exponentially with the
sophistication of the user
interface. Paradoxically, sophistication means simplicity of use. For example,
consider the DOS 5.0 format
command. It has eleven
possible command -line parameters, some of which
have as many as eight possible values. Can you name
all the (legal) combinations? Do you really want to
clutter your brain with such

trivia?
A GUI -based format com-

mand would present the
choices visually, and not
fne n.n uitF t16-Wb.41
force you to remember irL/91 LNl L/P:tL-.1 I/U
lalrcill toll L/Ul L/l:t,wka Maoatoeal LA 41
Bl
.'11`,"1;.S13.11:.`1%;"
relevant information.
;axeil fçx:airiea txe aahtro ]..M1.
rtao,a
unlx m.nat.
Otherwise it would be like
aonditinaal ,..roar.
to
tuta
oaiNi.itune o; iw 'lopFY'tl4x
f: 44. R.b6.nnirll.a.
-o.d..
t[Ì'
w fnnixtte.l niak !ot
making you recite spark s+. Y.\ Ilna.r.
ekapee
wlrer[o[
Ile.
®
Wow. ld.
plug gap and distributor Poemf..,
le en
flapp
L
,. ,lavor
. high-d.aaltr delve.
Yak.. Lick
timing angle before allowvxlt to return to Vinduw
ing you to drive your car.
Coding up a friendly user
Formatting a diskette is much easier using the graphical interface
interface
used to involve so
on the left (courtesy of the Norton Desktop for Windows) than the
much work that it was selDOS command line with its plethora of command -line switches.
dom done. Fortunately, due
Today's generation of visual- oriented programming tools (like
to the emergence of GUI Visual BASIC) let you build user-friendly interfaces in a snap.
1a5e111

1

t

1

a

V,

t

Sava

?-11 ,r1,

products. We'll start this time
with an overview of why
these products exist, and
then talk specifically about
Visual BASIC.

SOPHISTICATION AND

SIMPLICITY
In traditional, procedural
programming languages

(e.g., C, Pascal, FORTRAN,
GW- BASIC), it is the program
that is in control; the user
must react to the program.
On the other hand, in today's visual environments
(e.g., Windows, Macintosh,
X-Windows), the user is in
control; it is the program
that must react to the user.
The problem is that the
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difficulty of programming
graphical user interfaces

builders, like VB, those days
are gone for good. Friendly
user interfaces also require
lots of CPU power, but today that's no longer a
consideration either.

VB/WIN
I've been using Version
2.0 of Microsoft's Visual
BASIC for Windows; the
company also makes a
comparable (if not wholly
compatible) DOS version.
What's so great about VB/
Win? It takes programming
out of the macho-man
(witchy woman ?) realm,
and makes it accessible to
those of us without the time
or inclination to learn
1000+ Windows API (Application-Programming
interface) calls in C or C +.

part of a broader movement in the computer
industry toward greater applications- building power
for end users.
In VB/Win, everything is
built around forms and controls. The main window of
an application, as well as
any subsidiary forms or dialog boxes it might call up,
is a form. Each form may
contain various controls:
command buttons (e.g.,
"OK" and "Cancel"), textinput fields, radio buttons
(for choosing one of several
options), check braes (for
turning something on or
off), and many, many more.
(There is, in fact, a whole
mini -industry dedicated to
building and selling special
VB/Win controls; there is also
lots of related shareware.)
Controls have properties
that specify things like size,
shape, position, color, and
more, depending on control type. In fact, the
manual lists 170 properties
applicable across just the
29 standard control types.
Don't be overwhelmed by
that number; few controls
have more than about 25
or 30 properties.
You don't, in the traditional sense, "write" a VB
program. Rather, you design
a user interface and then
add code that responds to
events associated with
each control.
Designing the user interface depends mostly on
your ability to understand
how the user will interact
with the program. Generally speaking, the fact that
a program has a WIMP
It's

(Windows, Icons, Menus,
Pointing device) interface

doesn't guarantee that

it's

(Continued on page 76)

CIRCUIT CIRCUS
By

Charles

D.

Rakes

been meeting
here for several years
now and think it's about
time that we conducted a
forum on electronic safety.
So this time around, we'll
share a few circuits that
deal with just that subject.
Long ago, when we had
just a few simple tools to
work with, "Murphy" was
We've
I

Saftey First

TO

CONTROL
CIRCUIT

Z
S1

o

S2

-T0
K1

the cycle. Since both hands
are out of harm's way holding down the hand -control
switches, the machine operates safely.
Figure 1 shows a simple
Iwo -hand safety-control
switch that is still used in
some manufacturing facilities. On the surface, the
circuit fulfills the basic safety
need by requiring that two
switches be closed before
the machine will operate.
That's just fine and dandy.
But when an operator does
piecework, ingenuity gets in
the way of safety.
By placing something

12-24V DC

IMPROVED SAFETY
CIRCUIT
An improved safety circuit, which eliminates the

operator's ability to defeat
the safety feature, is shown
+ 12V

0

11N
Cl

0-,
CONTROL
OUTPUT

+

1000

R2

K1

47052

A SIMPLE SAFETY
SWITCH
A good number of the
small -parts stamping and
molding machines that are
still in use today are electrically controlled by the
operator. The operator puts
a part in place and then,
by operating hand -control
switches, sends a signal to
the machine to complete

the operator, the company,
or the insurance company.

S

47051

close at hand to see that
some body part got between the tool and an
immovable object. The resulting injury, in most cases,
probably was not life threatening and, after a time,
things returned to normal.
But with today's high -tech
metal- crunching machines,
there's no place for even
the slightest error. Your first
mistake could literally be
your last. Machines just
don't care what, or who,
they mangle.

place a little sooner. Hands,
fingers, and other body
parts have been lost that
way-certainly not good for

S1

R1

Fig. I. The simple two -hand safety- control switch shown here is
little more than two pushbutton switches connected in series so
that both must be depressed in order to energize the relay.

heavy on one of the switchthe machine can be
operated with one hand,
leaving the other hand free
to speed up the operation
by putting the next part in
es,

S2

+

C2

K2

T1000

K3

Fig. 2. This safety control switch offers an improvement over the
previous on in that SI and S2 must be depressed at about the
same time to power the load circuit.

PARTS LIST FOR THE
SIMPLE SAFETY SWITCH

S2- Normally open pushbutton switch
Kl -SPDT AC or DC relay
Wire, solder, hardware, etc.
SI,

PARTS LIST FOR THE
IMPROVED SAFETY CIRCUIT

C2- 1000-1.LF, 16 -WVDC, electrolytic capacitor
KI-K3--12 -volt DC relay with 100 -150-ohm coil
RI, R2-470 -ohm, I -watt, 5% resistor
SI, S2-Normally open pushbutton switch
Perfboard materials, 12 -volt source, wire, solder, hardware, etc.
Cl,
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CONTROL

in Fig. 2. That circuit requires

OUTPUT

that each hand switch be
operated at about the
same time to produce a
machine control output.

+12V

The two large electrolytic

sl

capacitors (C1 and C2) are
charged to 12 volts through
two current -limiting resistors
(R1 and R2). If both S1 and
S2 are closed at the same
time, the normally open
contacts of relays K1 and K2
close momentarily, causing
K3's (the control relay's) normally open contacts to
close.
The control relay's ontime is controlled by Cl and
C2, so fine tuning the output time period isn't exactly
an easy job. In addition, R1
and R2 must be selected to
limit current to less than K1
and K2's holding current,
otherwise, the relay will remain active as long as their
respective control switches
are held down.
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ELECTRONIC SAFETY
CONTROL
An electronic safety -control, built around a 4011
quad two-input NAND gate
and an IRF511 hexFET, is
shown in Fig. 3. Pins 1 and 2
of UI -a are tied to ground
through R1 and R2 (1megohm resistors), respectively, causing UI -a's output
at pin 3 to go high. That
output is fed to both inputs
of UI -b (which is configured
as an inverter), forcing its
output (at pin 4) low. That
means that the voltage
across C3 is nearly zero.
With nearly zero volts across
C3, the input to UI -c is low,
forcing its output high,
which, in turn, pulls the input
to UI -d high. With U1 -d's
input high, its output goes
low, which keeps LEDI dark
and Q1 cut off.
If S1 and S2 are closed at
the same time, or within
about 200 milliseconds of
each other, both inputs to
UI -a go high simultaneously,
forcing its output (at pin 3)

I

R3
15K

02
1N4002

Cl
.1

1

3

U1 -a

2

R1

/4

4011

S2

01

p10 012

IRF511

13

4011

/4

1/4

4011

R5

R6

68052

100K

1MEG

.1

/

4011

R2

..

0

U1-c

9

.,

U1-,

--r

8

1N914

4

-0

D1

14

5

6

1MEG

C2

Kl

=

R4

C3

15K

2.2

-

,f

R7

1MEG

LEDI

ti

'VV

Fig. 3. The electronic safety- control is built around a 4011 quad two -input NAND gate and an
IRF511 hexFET.

PARTS LIST FOR THE
ELECTRONIC SAFETY CONTROL
SEMICONDUCTORS
U1 -4011 quad two -input NAND gate, integrated circuit

Q1-IRF511

power hexFET
general- purpose silicon signal diode
D2- 1N4002 1 -amp, 100 -PIV, silicon rectifier diode
LEDI- Light-emitting diode
D1 -1N914

RESISTORS

(All fixed resistors are 1/4-watt, 5% units.)

R2- 1- megohm
R4- 15,000 -ohm
R5- 100,000 -ohm
R1,

R3,

R6-680 -ohm

R7- 1- megohm potentiometer
CAPACITORS

Cl,

C2- 0.1 -µF,

ceramic -disc
electrolytic

16 -WVDC,

ADDITIONAL PARTS AND MATERIALS

K1-12-volt DC relay

S2- Normally open pushbutton switch
Perfboard materials, enclosure, 12 -volt power source, wire,
solder, hardware, etc.
S1,

low. That causes the output
of UI -b to go high, and
begin charging C3 (to
about 12 volts) through DI.

When C3 has absorbed a
sufficient charge, UI -c's out-

put goes low, forcing the
output of UI -d high. That
high causes LEDI to light,
and Q1 to turn on, providing a ground path for Kl,
causing it to turn on. The
relay remains active until
C3 discharges to a level
below UI -c's cutoff voltage.
Resistor R7, the 1- megohm
potentiometer, sets C3's discharge rate. The 200 millisecond response (or
switch closure) time can be
lengthened by increasing
the values of Cl and C2 or
increasing the values of R1
and R2.

RELAY REPLACEMENT
The most common failure
OF
117V AC
in electronics can usually
IN FIG.3
R2
R3
R1
Q
o
o
be traced to a mechanical
INDUCTIVE
180Q
1K
47052
OR
device like a relay or meRESISTIVE
chanical switch. So anytime
U1
LOAD
MOC3010
you can avoid using a relay
in a circuit, you will be
161
saving headaches down
6A
Cl
Y
RIAC
22
the road.
The circuit in Fig. 4, which
can be used to operate
74inductive or resistive loads,
Fig. 4. The relay- replacement circuit (shown here) can be used to can take the place of the
operate inductive or resistive loads.
relay in Fig. 3. When the
TO TP1

I

7

1

PARTS LIST FOR THE
RELAY REPLACEMENT

PARTS LIST FOR THE
TIMED SAFETY CIRCUIT

SEMICONDUCTORS

SEMICONDUCTORS

U1- MOC3010

Triac- driver optoisolator /coupler
TR1-6 -amp, 400 -PIV Triac
(All fixed resistors are 1/4-watt, 5% units.)

UI, U2- MC14538B dual retriggerable monostable
multivibrator, integrated circuit
Q1- 2N3906 general -purpose PNP silicon transistor
Q2-IRF5I I power hexFET

R1-470-ohm

RESISTORS

RESISTORS

R2 -180-ohm
R3 -1000-ohm

/

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

Rl, R2- 220,000 -ohm
R3, R4- 15,000 -ohm

ADDITIONAL PARTS AND MATERIALS

C1-0.22 -µF,

600 -WVDC, ceramic -disc capacitor
Perfboard materials, 117 -volt AC power source, wire, solder,
hardware, etc.

R5 R8- 100,000-ohm
R9,

R10- 47,000 -ohm

Rl1R13-1- megohm

potentiometer

CAPACITORS
0.1 -p.F, ceramic -disc
CI,

C2-

C3, C4-0.47-p.F, ceramic -disc
16 -WVDC, electrolytic
R3
15K

R5

100K

Cl

S1

..1

.1

-L-4""--41

+12V

0

+12V

f

R1

7 R11

C3
.47

15.-4F4

16

220K

+12V

1MEG

-

12

13

R8

=

11

on, supplying gate current
to TRI (a 6 -amp, 400 -Ply
Triac), turning it on. The Triac, in turn, supplies power
to the load circuit.

MC145388

C4
.47

+12V

+12V

C2

01

TIMED SAFETY
CIRCUIT

2N3906

.1

O
S2

R4
15K

F112

.;

1MEG

R2

119

220K
+ 12V

47K

J_
+ 12V

116

100K

14

15

13

12

U2
MC14538B

65 +
2.2

+12V

1MEG

t1M

--

+ 12V
CONTROL
OUTPUT
R10
47K

F17

D.C.
LOAD

+ 12V

100K

Fig. 5. The timed safety circuit, built around a pair of
MC14538B dual retriggerable monostable multivibrators, makes
SI and S2 individually adjustable.

voltage at TP1 in Fig. 3 goes
high, the internal LED of U1
(an MOC3010 Triac -driver

SI, S2- Normally open pushbutton switch
Perfboard materials, 12 -volt power source, wire, solder,
hardware, etc.

100K

U1

=

ADDITIONAL PARTS AND MATERIALS

optoisolator /coupler) in Fig.
4 turns on. That causes UI's
Triac- driver output to turn

A more versatile safety
circuit is shown in Fig. 5. In
that circuit, two MC14538B
dual retriggerable mono stable multivibrators provide
individual adjustments for
each input switch and control the output circuitry.
Those features allow the
safety circuit to be tailored
for a specific application.
Hand -control switches S1
and S2 are each connected to one of the dual
retriggerable monostable
circuits of U1. Their outputs
are fed to an unusual transistor AND gate (built around
Q1), which, in turn, triggers
U2 (the output-control timer
circuit). The remaining
monostable circuit in U2 is
not used.
With both hand switches
in their normally open positions, U1 is in a non triggered state, with a high
output at pin 9 and a low
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output at pin

6. The PNP

transistor is reverse biased,
with a positive voltage applied to its base and a

negative voltage applied
to its emitter. Thus, the transistor is turned off, so zero
volts is supplied to U2's input
circuit.
When S1 is closed, a
positive pulse is fed to pin
12 of U1, causing pin 9 to
go low for a preset period.
That low is applied to the
base of Q1, causing it to
turn on. If S2 isn't closed
within the preset period,
nothing happens at the circuit's control output. But if S2
is closed in the prescribed
time, the second timer is
triggered, producing a
positive output at U1, pin 6,
which is applied to the
emitter of Q1. With Q1
turned on and the positive
output of U1 at pin 6 applied to the emitter of Q1, a
positive output appears at
Q1's collector. That output
triggers U2, which then produces a timed positive
output at pin 6, turning Q2
on and, thereby, supplying
power to the load circuit.
(Continued on page 76)
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THINK TANK
By John J. Yacono

TTL and
Derbys

promised last month,
we'll go over some of
the basic differences between the various bipolar
logic families and present
some of the contributions to
the pinewood -derby request. All contributors to the
"Pinewood -Derby Fund," as
it were, will receive a book
and, as a special premium,
a MCL1010 logic chip.
Speaking of logic....
As

vcc

4K

INPUT A
01

OUTPUT

Fig. I. All TTL gates receive
input through "multiple emitter transistors." They
provide fast switching times.
At their output, such gates
have an active pull -up network.

speed, their resistor values
were deliberately set low, as
the resulting higher current
levels cause the transistors
to switch faster. Because of
that, however, the chips
consume more power and
generate more heat than
any other family.
At the output of all gates
in this family (see Fig. 1
again) is an active pull -up
network that provides a low
driving- source impedance.
That has the additional
benefit of improving the
noise margin and further
improving device speed.
LOW-POWER TTL
The low -power family
(prefixed with 54L or 74L)
has essentially the same circuitry as the TTL series. The
resistor values, however, are
about ten times higher. That
results in a great powerdissipation reduction-they
need less than one -tenth of
the power required by the

family. Of course, device
speed is sacrificed, resulting
in propagation delays that
are three times longer than
its power- hungry cousin
TTL

(TTL).

LOW -POWER

SCHOTTKY
Most of the transistors in
low -power Schottky chips
have a built-in Schottky diode within their base collector junction. The diode prevents the transistors
from becoming fully saturated, and so they react
quickly when base drive is
interrupted. The special
transistors and thinner PN
junctions allow this family
higher current gains as well.
Unlike TTL units, these circuits do not use multi emitter inputs. They use "di-

ode- transistor" inputs (see
Fig. 2), which are faster and
require increased input
breakdown voltage; the input threshold is only about
vcc

STANDARD TTL
The standard TTL series,
(which we'll just call TTL from
now on) was the first saturated -logic IC family. That
family supports the largest
number of logic functions.
Chips in that family bear
the prefix 54 or 74 without
any letter following those
two numbers.
To understand the key
operational differences between this family and the
others, it is (sadly) necessary
to discuss a little circuit architecture. All TTL gates (like
the example in Fig. 1) re-
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OUTPUT
ceive input through
"multiple- emitter transistors." Fig. 2. Low -power Schottky IC's have "diode- transistor" inputs,
They provide fast switching.
which are faster and give increased input breakdown voltage over
To further enhance their
multi- emitter inputs.
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ADVANCED LOWPOWER SCHOTTKY

V
CLOCK'
BUS

RESET`
BUSS

The members of the advanced low -power Schottky
family (i.e., chips with a

R3
1K

*CONNECT BUSSES TO
APPROPRIATE NUMBER
OF LANE CIRCUITS

"ALL

+v

R2

15K

DIODES 1N914

designation 54S or 74S,
Schottky- barrier diodes are
used to divert base current.
That prevents the transistors
from reaching deep saturation, thereby improving
speed. The input and internal circuitry resemble that
of the standard TTL gate,
however the resistor values
are about one half that of
those in TTL IC's. The output
sections have a Darlington transistor pair for voltage
pull -up and an active pull down squaring network, as

POWER
SUPPLY

54ALS or 74ALS prefix) deliv-

er twice the data handling
efficiency with a 50% re-

a

duction in power
consumption compared to
9
the
LS family. That is possible
e
lc
because the various comd
ponents of these chips are
isolated from one another
Fig. 3. This very expandable pinewood -derby judge provides extra illumination to the IR
by boundaries of oxide.
phototransistors. Among its display options is its ability to drive a 7- segment display for each
That, coupled with imlane.
proved circuit -design
+v
techniques,
yields smaller
LEDI
lower
than
TTL. In
0.1
volt
02
16
R8
READYV
geometries,
component
to
fast switching,
addition
2N3906
4700
14
thinner PN junctions, and
the inputs exhibit very high
CLOCK
R9
therefore lower junction caimpedance whether held
4700
pacitances. That enables
high or low. Further still, the
N1h
tJLED2
transistor's high current gain the devices to achieve inR10
1.5K
creased operating speeds,
470Q
(or current amplification)
4
V1h
while requiring much lower
reduces
input
significantly
®LED3
R11
U1 -a PIN 3
operating currents. The
loading
betand
provides
4700
basic ALS gate is similar to
ter output performance.
®LED4
R12
The output circuitry is also an LS gate. It consists of
4700
15
0
either PNP- transistor or dienhanced with a
U2
TO RESET
LED5
Darlington- transistor pair to ode inputs, as well as
4017
R13
4700
Darlington-transistor pair
increase speed and im1
pull -up and an active pull The
prove
drive
capability.
eLED6
R14
down
squaring network at
have
active
outputs
also
5 4700
the output.
to
yield
-down
transistors
pull
©LED7
R15
a good square output. This
4700
ADVANCED SCHOTTKY
output configurations is
146
-Ar
QLED8
The advanced Schottky
R16
often called a squaring
4700
family (prefixed with 54AS or
network. The part numbers
13
LED9
74AS) has virtually the same
for this family are prefixed
R17
circuit configuration as the
with either 54LS or 74LS.
4700
ALS group. It has PNP tranLED10
sistor or diode inputs. Each
SCHOTTKY
In the plain Schottky fam- input also has a transistor
Fig. 4. if you prefer, the circuit of Fig. 3 can drive a discrete
with its base -emitter juncily, which bears the prefix
LED display.
NOTE: Q1,C1,C2,D1,R1,R2,R3,& S1
ONLY NEEDED ONCE

7- SEGMENT
COMMON CATHODE
DISPLAY

tl

lb

W

1

.

.
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TO OTHER LANES
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1/6
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16
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1/4
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6

741375

7

10

2

9

6

7447

12

13

ANODE
b

11

C

s
15

4

R2

AM

12

10

U4

74LSO4

+5V

,e
H1^

'MA

14

f

a

á

d

C

f

e

R8

R2- R8

DISP1

33052

+5V
R11
1K

S3

MECHANICAL
SWITCH

1/6

74LSO4

R9
1K

2

S2
RESET

T

+5V

U2-a

+5V

12

+5V
R1

9
2

1K

14

U3
8

741393

11

U2
7
1/6

74LSO4
S1

PLI

F1

1/2

Fig. 5. This 771-based pinewood -derby judge can discriminate between cars that cross the finish line, even when they make the
crossing within a couple of milliseconds of each other. Anything closer than that is registered as a tie.

tion shorted for electrostatic
protection.
The output consists of a
Darlington -pair transistor
pull -up and an active pull down squaring network.
They also contain a special
network at the output section to improve output rise
time and reduce power
consumption during switching at high repetition rates.
Now let's get to the mail.

CIRCUIT REVISION
Enclosed is a pinewood derby circuit partially taken
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from the Think Tank letter by
Roy Worrall (May, 1993) and
adapted to indicate the
finishing positions for any
number of lanes (as requested by Stephen Guye
in the same column).
A schematic diagram of

the circuit is shown in Fig. 3;
note that only one lane lockout circuit is shown.
Each lane uses the same U1
lockout feature to stop a
lane's circuit from counting
after a car crosses it. The
output from each lane's AND
gate is also fed to its counter by a capacitor (C3) and
diode (D3) on a common
bus. The diode prevents the
capacitor from introducing
the signals from other AND
gates to the gate for this
lane. The output of the AND
gate turns off the clock to
the corresponding lane's
counter and turns on the
lane readout.
The 4026 counter only
requires appropriate dropping resistors to drive a 7segment display. Note that
C1, while optional, may be

necessary to set the count
to "1" if the winner count
comes out "0" after a reset.
If a 7- segment readout is
too fancy, regular LED's can
be used by substituting a
4017 decimal counter for
the 4026 in each lane. Figure 4 should help you with
that.
-Ted Weissgerber, Clair-

Guye, who letter appeared in the May 1993
Think Tank. I've only included one lane's worth of
circuitry to simplify the

drawing.

When the circuit is
powered up and the reset
button is pressed, the
74LS93 counter output is reset to 0000. The RS latch for
ton, PA
each lane is also reset, so
Okay. I noticed you used
U1 -a goes low and U1 -b
two IR emitters per photo
goes high. The low output
transistor. That's really a
from U1 -a keeps the 74LS75
good idea considering how in a 'follow-the -input" conpoorly some emitter/detec- dition, so all the displays
tor pairs work without an
show a zero.
external lens system.
When the reset is released, the counter is ready
ONE, TWO, THREE,
to count. Also, a low -to -high
FOUR
transition is coupled
Find enclosed a circuit
through the inverter 74LSO4
(see Fig. 5) that meets the
(U2 -a) and capacitor C2 to
requirements of Stephen
the input of the counter,

....

LANE DETECTOR CIRCUIT
(ONE FOR EACH LANE)
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o
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5 4013
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14
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o
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RST

4013

Q
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LANE
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Fig. 6. Although no power -supply voltage is specified,

advancing it one count to
0001. All lanes now read

one (1) and we are waiting
for the first car to cross the
end of the track.
Whichever sensor circuit
is closed first toggles its
cross- coupled 74LS00's (U1a and U1 -b in this circuit).
The current number on the

counter output (in our case
a 1) is then latched into the
corresponding 74LS75 (U4).
The change in logic state is
also AC coupled through
capacitor C1 to the input of
the counter (U3), advancing
it by one count. It now
reads 0010. As the second
car activates its RS latch,
the number 2 is latched

12 -volts

1

should secure good operation from this pinewood -derby circuit.

Into its display. This can continue up to a count of 9 if
there are that many lanes.
If two cars cross the line

and activate their respective switches within less than
1 millisecond of each other
(the time constant of the
clock pulses to the counter),
they will receive the same
count. That leads to a tie for
a given place, but considering how close the race
was, is easy to justify. Hope
this circuit is of use to you.

-Allen

K.

STORE

Baker, Stark City,

MO
I'm pleased that you provided both mechanical
and IR sensing options in
your circuit.

....

THE WINNER IS
was intrigued by the
request for a six -lane
pinewood -derby judge, so
came up with the attached
circuit (see Fig. 6). Cars
crossing the finish line are
each detected by an IR
emitter /detector pair. When
a car passes over the detector, a rising pulse is
produced at the detector,
which latches the output
from a counter. The display
for that lane then holds the
current count for that lane.
About 100 microseconds
later, a pulse from an edge triggered monostable increments the counter.
The process is repeated
I
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for each car across the
finish line, and each car's
finishing place is displayed
in the appropriate lane. The
displays and latches are reset by a pushbutton switch
(the displays are all reset to
show a "1" when a 1 is
loaded in the counter).
-Bob Smueles, Vashon,
WA

That certainly sounds exactly like what Stephen is
looking for.
Well, we've run out of
space for this time. Until
next month, write to Think
Tank, Popular Electronics,
500 -B Bi- County Blvd., Farmingdale, NY 11735.
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CIRCUIT CIRCUS
(Continued from page

71)

and R12 set
the input timing period from
less than 100 milliseconds to
about one second. The
range can be increased by
Resistors

R11

that circuit, two cadmium sulfide light- dependent resistors (R5 and R6) and two
light sources (11 and 12),
mounted in opaque tubes,
are substituted for the mechanical switches. The light
source and light- dependent resistors are aimed at
+12V

R3

11

1MEG
R5

.n

(

TO PIN 12

R4

R2

47K

C2
.I

K-0

TO PIN 4
OF U1 (FIG.5)

Fig. 6. This circuit, which is built around two cadmium -sulfide
light- dependent resistors and a pair of lamps, is designed to
replace the mechanical switches in safety control systems.

PARTS UST FOR THE
SWITCH REPLACEMENT

mally.

user presses a button, enters text into a field, etc.
The VB language is extra-

setting up the light -

ordinarily rich. There are
commands for dealing with
nect a voltmeter across the arrays, controlling program
unit and align the light
flow (gosub, for/next, while/
source with the light -dewend, if /then /else, etc.),
pendent resistor so that
converting (among
light striking the light -decharacter, string, time, date,
pendent resistor causes its
and numeric) formats,
resistance (and thus the
sending data to and getvoltage across it) to drop to ting it from the clipboard,
its lowest level. Then adjust
performing dynamic data
R3 or R4 for a voltage of
exchange (DDE), performless than 1/4 of the source
ing file /O, performing
voltage. The actual disgraphics (drawing shapes,
tance between the light
text, colors, etc.), performing
math (exp, log, abs, int, cos,
source and light- dependent resistor can be
sin, etc.), printing, working
with strings, running other
increased to up to several
programs, and lots more.
inches.
That's all the room we
That concludes this safety
meeting. Until next time,
have for this month. Next
time we'll get into some of
please remember to be
the details.
safe in whatever you do.
In

dependent resistors, con-

I

OF U1 (FIG.5)

1MEG
F16

the prescribed time, the
safety circuit operates nor-

COMPUTER BITS
(Continued from page 68)

RESISTORS

comprehensible or easy to
use. You really have to get
RI, R2- 47,000 -ohm
inside the user's heads to
R3 R4- 1- megohm potentiometer
R5, R6- Light -dependent resistor (Radio Shack #276 -1657)
do a good job. By the way,
user -interface design is one
PARTS
AND
ADDITIONAL
MATERIALS
of the fastest-growing, most
Il, I2-12 -volt lamp
interesting, and most innoCl, C2- O.I -µF, ceramic-disc capacitor
Perfboard materials, tubing (see text), 12-volt power source, wire, vative branches of
computer science. It draws
solder, hardware, etc.
as much on psychology
and art as on computer
each other and separated
increasing the values of C3
science and technology.
by about one inch.
and C4. The control -timer
Event processing is simple
Without anything breakin concept. Users cause
output's on- period (which
ing the light source, the
can vary from about 250
events (e.g., pressing a key,
milliseconds to over several voltage across each of the
clicking a mouse button,
light- dependent resistors is
seconds) can be adjusted
etc.), and so does the sysvery low. But when the light tem (e.g., letting a program
via R13. The timing range
source is prevented from
know that a timer has timed
can also be increased by
reaching either R5 or R6,
out). Writing VB code, thereincreasing the value of C5.
the resistance of that light fore, amounts to specifying
Now if we could elimiwhat happens when the
nate the mechanical hand dependent resistor increases to a very high
switches, the safety circuit
value, causing the voltage
could become even more
VENDOR INFORMATION
drop across that light-detrouble free.
Visual BASIC
pendent resistor to rise to
Microsoft Corp.
about
12volts,
sending
a
SWITCH REPLACEMENT
One Microsoft Way
positive pulse to the input
A method for eliminating
Redmond, WA 98052 -6399
of U1 in Fig. 5. If both light
the mechanical hand
800-426 -9400
206-882-8080
switches is shown in Fig. 6. In sources are blocked within

(All fixed resistors are
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V4-watt, 5% units.)

When someone
in your family
gets cancer,
everyone
in your family
needs help.
Nibodv knows better than
wec do how much help and
is needed. That's
why our service and rehabilitation
programs emphasize the whole
family, not lust the cancer patient.
Among our regular services
we provide inlbnnatìon and
guidance to patients and families,
transport patients to and from
treatment. supply home care items
and assist patients in their return
u, everyday life.
Life is what concerns u.s.
Su you ran see we are even
nu ire than the research organiraóon we are so well known to be
No one faces cancer alone.
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DX LISTENING
By Don Jensen

Cutbacks Hit
Shortwave
Broadcasters

More shortwave

broad-

casters are facing
tighter budgets, it seems. So
far, most of them are simply
making do with less, cutting
back on hours or the
number of different foreign language services offered.
But, sooner or later, I'm afraid, the cutbacks could
drive some off of the shortwave bands entirely.
The U.S. Board for Interna-

audiences in the one -time
Soviet bloc countries of
eastern Europe, while RL
aimed its programs at listeners within the former
USSR.

The Clinton administration and some legislators
have questioned the continued need for these
stations. Proposed budgets
would cut RFE and RL funding by $60 million in the

next fiscal year, a similar
amount the following year,
and $281 million more in
fiscal year 1996. That, effectively, would put the stations
out of business.
Radio Sweden, too, was
facing the prospect of drastic belt tightening, at this
writing. The international -

broadcasting section of the
Swedish Broadcasting Corporation, which now airs SW
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programming in eight languages for overseas
listeners, may face a cut of
15 million kroner from its
budget. Hans Wacholz, Radio Sweden's director,
called the proposal a staggering blow, noting that it
amounts to one -third of its
funding.
While there is little question that Radio Sweden will
continue on shortwave, the
Swedish government says
This logo is from a program schedule that is sent to listeners by
the SW service can meet its
Turkish Radio Television's shortwave service, the Voice of Turkey, primary goal of reaching
broadcasting from Ankara.
Swedes abroad by merely
relaying Swedish -language
domestic programs on
tional Broadcasting, which
oversees Radio Free Europe shortwave. Facing elimination are one or more of
and Radio Liberty, said to
be the world's fourth- largest Radio Sweden's foreign -lanshortwave- broadcasting or- guage services.
The Swedish Foreign Minganization in program
istry has expressed doubts
hours, was facing severe
that Radio Sweden has
budget cuts as this column
was being written. Since the many foreign listeners. The
difficulty of accurately
chilliest days of the Cold
War, RFE has been targeting measuring a worldwide SW

audience is to blame for
that view. For that reason, it's
more important than ever
for SWL's to write to their
favorite broadcasters. Send
those cards and letters.
Give the stations some tangible proof that there is, in
fact, an audience out here

that cares!

SHORTWAVE ON THE
CHEAP
You don't need big bucks
and fancy gear to be a
shortwave listener. I've said
it before, but like the way
Billy R. Pogue of Lake
Havasu City, AZ, put it in a
recent letter.
"About half the fun of
DX'ing is doing it on a receiver one has built ones
self, the typical case with
the SWL's of the early days.
Tuning in some distant station on a high -performance
commercial set in no way
matches the thrill of hearing it on a minimalist rig
one has built with ones own
hands. It is rather like the
difference between the exquisite agony of decision of
a 6- year -old in a candy
store with a few pennies
and the blase dullness of
going in there as a
grownup with $10 to
spend."
Billy goes on: "If someone
wants to experience a real
high, try SWL'ing on a set
using no purchased components except for a tube
or transistor and an earphone, all else being
salvaged or handmade.
This is an ego booster like
nothing else know of."
For those adventurous
ones willing to follow his
prescription for DX'ing fun,
check out your public library. If yours is like the one
I

I

stations, you may find these
hometown, you'll
ideas offer a whole new
probably find some dusty
perspective to SWL'ing!
musty old radio books on
the shelf. If they were published 30 or 40 years ago,
MORE LETTERS
Several years ago, Bill
so much the better. For this
Kovaleski, Providence RI,
you don't need "state -ofthe-arr technology. In one wrote us a nostalgic note
of these vintage radio man- about his one -time shortwave favorite, American
uals, you'll probably find an
Forces Radio IV Service.
easy -to-follow chapter or
Now Bill has written again.
two on building your own
"As an ex- Marine." he
simple shortwave -radio resays,
"I missed AFRTS when it
ceiver.
stopped regular SW broadThe Rev. Philip Bohlken,
casting. Thanks to your
Chatanooga, TN, offers ancolumn, though, learned
other approach to cheap
that AFRTS still could be
and simple shortwave lisheard on a lower -sideband
tening. "Try wrapping a
regular portable radios fer- feeder service intended to
rite antenna with the end of relay programming for rebroadcast by local AFRTS
a long wire antenna," he
suggests in a recent letter. "I stations around the world."
"Now I've learned about
was experimenting with this
another military broadand, to my surprise, heard
caster with shortwave
a weak interval signal from
Radio Canada International programs. Ifs Australian
Armed Forces Radio, 2AAFR,
when switched the radio
to AM. More experimentawhich has a program Montion showed me that could day through Friday at 0530
get reasonably good nightUTC for its military troops
time shortwave reception
serving in Somalia. The half
hour show is produced by
from about 4,000 to 9,000
kHz by wrapping the ferrite the Australian Department
rod antenna with seven
of Defense in MFR studios
in Canberra and is transmitturns of No. 26 enameled
ted on shortwave on 17,840
wire, and soldering the
kHz by Radio Australia."
ends to the AM terminals of
Thanks; Bill. might add
the tuning capacitor.
that Radio Nederlands
"I also soldered 10 feet of
"Media Network" program
wire to one of the capacisays that reports for this
tor's terminals for an
program can be sent to Lt.
antenna. Listening on the
Kerry Martin, Australian
small radio was better with
in my

I

I

I

I

I

earphones. Tuning was
tricky, requiring a very gentle touch on the tuning
knob, but with this home brew, shortwave receiver,
have heard stations from
Australia to Austria.
"I told a Chinese- American friend what had done
and she brought me her
husband's boom box for a
conversion. Every night
after they closed their restaurant, they listen to Beijing
and Taiwan in Chinese."
Another testimonial! If
you're bored with tuning in
the same old powerhouse
I

Armed Forces Radio,
B- 4 -22 -N Russell Offices,
Canberra 2600 Australia.
should also note, Bill, that
with the peacekeeping
efforts in Somalia, Croatia,
and elsewhere during the
past months, there have

been other special transmissions for military

personnel of other nationalities.
Belgium's Radio Vlan -

deren International, for
instance, has special programs in Dutch and French
for UN forces serving in
Croatia at 1700 UTC Saturdays on 9,905 kHz, and for
Belgian soldiers in Somalia
at 1800 UTC Sundays on

NIGERIA

15,540 kHz.

DOWN THE DIAL
And while you have the
envelopes and stamps
handy, why not drop me a
line to report what you're
hearing on shortwave. Tell
the rest of us about some of
your more interesting recent SW loggings? The
address is DX Listening,
Popular Electronics, 500 -B
Bi- County Blvd., Farmingdale, NY 11735.
Here is what some DX
listeners are hearing:

*Credits: Marina Pappas, SD;
Dave Valko, PA; Jim Clar, NY;
Michael Bilec, PA; Ed Newbury,
NE; Doug Robertson, CA; Marie
Lamb, NY; William Davenport,
TN; Elliot Straus, NJ; World DX
Club, c/o Richard D'Angelo,
2216 Burkey Dr., Wyomissing,
PA 19610; North American SW
Association, 45 Wildflower Rd.,
Levittown, PA 19057

-4,770

kHz.

Radio Nigeria has been
logged here from 0430 UTC
with its famous "talking
drums" tuning signal, followed by home -service

programing in English, including a morning prayer,
news, and a commercial
for Nigerian Airways.
RUSSIA- 11,685. Radio
Ala is noted on this frequency with Russian language
programming, including
folk music, about 1300 UTC.
As alternative frequencies,
try 7,400 or 11,965 kHz.

FREE

Electronics & Computer Software
Education Catalog
*Fast-Track Individual Learning Programs
*State-of- the -Art Classroom Courses
*The Best Values in Electronics Education

New

Career-Level Courses
Personal Computer Servicing
TV and VCR Servicing

New

Computer-Aided Instruction

I

I

CANADA-6,005 kHz.
Montreal's CFCX is heard
around 1130 UTC, relaying
the medium -wave outlet,
CIQC and its' "Country
Coast to Coast" program.
JORDAN -9,560 kHz.
Radio Jordan is reported
broadcasting here from
1545 UTC with English identification, U.S. pop music,
news, weather, and a program schedule.
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Learn the easy and affordable way from the
Masters in Electronics Training - Heathkit'.
From Basic Electricity to Advanced Microprocessor Applications and more, Heathkit will provide
you with an unparalleled learning experience at a
fraction of the cost of other programs.

Heathkit
Educational Systems
For your FREE Catalog. call

Toll -Free 1- 800 -44 -HEATH
please mention this code when calling

107 -015
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HAM RADIO
By Joseph J. Carr, K4IPV

udging from the mail
that I've been receiving
lately, gather that receiver
I

You Asked
For It!

projects are a favorite with
many readers. There is even
a contingent that digs minimalist receivers, such as the
direct conversion design
covered several months

AF
OUT

LOCAL OSCILLATOR
TUNE

Fig. 1. The minimalist superhet- receiver system suggested by this
functional-block diagram is based on a design that uses an
NE602 for the front -end, and either an NE604 FM /IF subsystem
or an MCI350P as the IF amplifier.

ago

column. There
are a couple of interesting
letters on that project that
require answers this month.
in this

OUT OF THE MAILBAG
One reader wrote to
asked why local-oscillator
circuits in receivers should
use NPO, silvered mica, or
polyethylene capacitors in
the frequency -setting circuits. (See the July and
August 1993 insatllments of
this column for a discussion
of this subject). According
to the reader, when he first
got into ham radio, they
were all called condensers
.. and a condenser was a
condenser was a condenser. In other words, it

goes), they were recommending silvered mica and
NPO ceramic capacitors for
oscillator circuits. The reason for that being that
those capacitors, and the
polyethylene units that are
used in modern circuits, are
noted for exceptional tern -

perature coefficients. All
capacitor values vary with
temperature change, but
those types drift the least
(NPO types supposedly do
not drift at all).
Another reader told me
that "there is nothing new
under the Sun" (in Latin, no
less), and that the direct
conversion receiver was
nothing more than a rehash of one he saw in the
late 1930's. Actually, he
could've seen it in the late
1920's if he was old enough;
it was called the synchrodyne receiver in those
days. No, there is nothing
new under the Sun, but the
advent of modern semiconductor electronics,
especially devices like Sig netics' NE602, make it
especially easy to build direct- conversion receivers.
Still another minimalist
fan wanted to build a minimalist superheterodyne
receiver for the ham bands.
wrote back to him and
suggested the layout in Fig.
1. That circuit uses the
NE602 for the front-end,
and either a Signetics
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Mouser Electronics (2401
Hwy. 287 N., Mansfield, TX
76063 -4827; Tel.
800- 346 -6873) type no.
421F103. Bandpass filtering
provided by a pair of 455 kHz ceramic resonators
(RESI

and

is

RES2).

One interesting feature of
the NE604 is its RSSI (received signal -strength
indicator) circuitry. The RSSI
circuitry outputs a voltage
(across R1, a 10k load resistor in our illustration) that
is logarithmically proportional to the IF input's signal
strength. That allows the V1
output voltage to be used
to develop automatic -gain
control (AGC), or to drive an
S (signal -strength) meter.

I

NE604 FM /IF subsystem or
the MC1350P as the IF amplifier.

didn't matter what type
was used.
That must have been a
very long time ago, because even in the immediate post -war period (which
is how far back my collection of ARRL handbooks

intended for FM communications receivers, an IFlimiter (which clips the output signal, removing noise
pulses and any residual
amplitude modulation). The
limiter drives a quadrature
FM detector. The primary
winding (along with its internal capacitor) of a 455 -kHz
transformer (T1) is used as
a phase coil for the quad rature detector. No corn ponent values are shown
for T1 because their values
are inherent in the transformer selected. Try using a

NE604 FM /IF
SUBSYSTEM
A block diagram of the
NE604 (with external corn ponents) is shown Fig. 2. The
NE604 consists of an IF am-

plifier and, because it

is

IF AMPLIFIER
Figure 3 shows an
block based on the

-gain

IF

MC1350P (which is also
available as the NTE746).
The MC1350P can provide
a gain of up to 62 dB,
which can be AGC orchestrated (where needed). The

input bandwidth can be
limited by a ceramic IF resonator (RESI in Fig. 3) or by
some other form of IF band pass filter. am currently
working on a receiver deI

o

an untuned post -amplifier
between the filter output
and the MC1350P input.
0000
The gain -control terminal
(pin 5) must be kept at from
+5 to +12 volts; maximum
C6
C4
C2
C3
C5
gain
occurs at + 5 volts and
10pF
.1
.1
.1
.1
minimum gain at + 12 volts.
A potentiometer and fixed
9
14
12
11
10
15
13
resistor (R7 and R8, respectively) are used as a
manual gain control. That
IF
circuit can be used to set
LIMITE
AMPLIFIER
the overall gain, while an
automatic -gain control
(AGC) voltage can be apQUADRAT-OFF
OSSI
DETECTOR
plied through resistor R6. As
the AGC voltage goes
positive with increases in
VOLTAGE
signal level, it reduces the
MUTE
REGUI ATOR
gain of the MC1350P stage
DATA
AF
RSSI
proportionally.
MUTE
OUT
OUT
OUT
GND
The MC1350P is basically
5
2
3
a low -cost mini -DIP version
of the MC1590G (which
o V1
[REsi
comes in an eight -pin metR1
R2
C1
10K
al can, and has a different
10052
.1
pinout). It offers tremendous
IN
V+
gain, but because of that
gain, it can be a little finicky
(TI)
IF
transformer
winding
a
455
-kHz
The
of
Fig. 2.
primary
serves as the phase coil needed by the NE604 FM /IF subsystem's to use. Make sure to use
the quadrature detector.
good layout, grounding,
C7

T1

tO0 r

IF

sign in which a 455 -kHz
Collins mechanical filter
used at the input of an
MC1350P

IF

INPUT

C4

is

ways.)
The output circuit can be

an IF transformer, but that
poses a little bit of a problem. With an IF transformer,
the gain is so high that the
layout is critical. Under that
condition, the input and
output must be kept separate. Any sloppiness in the

ECG746 (from Philips Electronics), which are pin compatable direct-replacements, can be used.
Those components are
widely available from local
electronics -parts distributors.

OTHER DESIGNS?
It is certain that Popular
Electronics readers have
some good ideas and
good projects for minimalist- receiver designs. I'd
be interested in seeing your
designs, some of which
could be published in this
column (provided that you
provide a schematic, a
brief description, and a
photo if available). Those
interested in "strutting their
stuff" can contact me at
Ham Radio, Popular Electronics, 500 -B Bi- County,
Farmingdale, NY 11735.
And, of course, I'm always
interested in seeing your
other ham -related questions, comments, and other
letters. Again, contact me
at the above address.

C5

and
R2 are set to match the
input and output impedance of RESI, which for the
In Fig. 3, resistors R1

low -cost resonators used in
most projects is 390 to 470
ohms. Resistor R3 isn't always needed, but where it
is used, it should have a
value of ten times that of
R2. Many designs simply
eliminate it, and there
doesn't seem to be any
problem with that approach. (I've done it both

obtain the MC1350P the
NTE746 (from New -Tone
Electronics, Inc.) or the

TC3

1

_
-

.01

IF

+12

OUTPUT

MAKING BOOK
Before, we close, just a
reminder that ham and
electronics book publisher
HighText Publications (125
North Acacia Avenue, Suite

Solana Beach, CA
92075; Tel, 619 -793 -4141
and 793 -4142) has several
different titles available that
may be of interest to you.
Harry Helms All About Ham
Radio and Shortwave Listening Guidebook, as well
as my own Receiving Antenna Handbook and All
About Science are on the
110,

R7

10K
MANUAL
GAIN CONTROL

10K

Fig. 3. Here is a IF -gain block based on the MC1350P, which
can provide a gain of up to 62 dB.

layout, or any lack of decoupling can cause the
circuit to oscillate at the IF
frequency. In order to keep
the MC1350P in check,
usually use a 2.5 -mH RF
choke in the output stage.
Others will use an IF transI

former at the output, but
keep the input untuned. In
those circuits, there will be

and bypassing techniques.
The capacitors should be
either ceramic -disc, mica,
Mylar, polyethylene, or
some other low- inductance
type.
The ground- return paths
should be very wide (3/16 inch or wider printed- circuit
tracks) and kept short. For
those who find it difficult to

www.americanradiohistory.com
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available is Forrest
Mims Engineer's Note book-a must for anyone
list. Also

who likes to noodle around
with lots of different circuits.
Credit card orders can be
placed through IPG at
800-888 -4741.
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SCANNER
SCENE
Realistic has brought out

By Marc Saxon

a very good -looking

Scanning for
S.O.S. calls

handheld performer called
the PRO -46, a 100 -channel
job offering excellent frequency coverage, including: 29-54 MHz (in 5 -kHz
steps), 108 -137 MHz AM
mode (12.5 -kHz steps),
137 -174 MHz (5 -kHz steps),

The channels are set up

channels
each. The PRO -46 scans at
14 channels per second,
but can search /scan at 19
channels per second. There
is a priority channel as well
as a switchable delay of
Iwo seconds for each
channel. You can save up
to 10 channels located during a search in a special
monitor memory bank, over
and above the 100 memory channels. The memory
banks will retain frequencies for up to an hour with
the batteries removed. The
PRO-46 has an instant-access button that scans the
in 10 banks

of

10

seven NOAA 162 -MHz

SCAN

MANUAL

110

LIOUT PRIORITY 3140

WO

MONITOR

LIGHT

PROD.

K -LOCK

GLEAN

IN

61

-70

DELAY

11 -20

2130

-50

5160

41

®
®
7140

61

-100

51-90

ENTER

10

._

LIMIT

IV

alP

4L/St1G
ENTRY

100 CHANNEL

DIRECT
SCANNER

PROGRAMMARLE

The 1(X4- channel Realistic PRO -46 is a well- designed, easy -10use, general -purpose scanner.

406-512 MHz (12.5 -MHz
steps), and 806 -956 MHz
(12.5-kHz steps). Cellular
bands are locked out at the
factory.

weather channels at a
touch, locking onto any active channels in the range.
Below 50 MHz, the
PRO -46 has a sensitivity of
0.5 i.V; between 137 and
512 MHz the sensitivity is 0.7
µV; above 800 MHz, it is 0.8
RV. The sensitivity in the VHF
aeronautics band is 1.6 p.V.
Signal -to -noise ratio is 20
dB, with 60% AM modulation and 3 -kHz FM deviation.
The PRO -46 requires direct current. You can use
four "M" batteries or a 9VDC negative ground
adaptor to power the scanner. The rubberized
antenna is attached via a
BNC -type connector.
This attractive, versatile,
and easy-to -use scanner
performed well for us. The
LED readout is informative
and, in all, the Realistic
PRO -46 proved itself to be a
well-designed, general -use
handheld that should easily
satisfy signal chasers. It's
available at Radio Shack.

THE SEARCH IS ON
Among the more interesting things to monitor are
transmissions from ships or
aircraft seeking help, or the
communications of those
agencies sent out to search
for and rescue ships and
aircraft in distress. While not
all of this traffic takes place
on scanner frequencies,
there are a sufficient
number of frequencies in
national use to provide action when you happen to
be in range of these activities.
First, it should be noted
that certain emergency frequencies are set aside for
voice and /or non -voice use
in summoning aid and rescuers. This includes the use
of beacons on some channels. Those frequencies are:

34.05, 38.16, 40.50, 40.95,
41.88, 121.6, 123.05, 126.4,
138.45, 138.78, 143.28,
143.75, 143.90, 148.15,
155.16, 156.30, 157.075,
157.05, 157.15, 157.175,
164.30, 237.9, 242.8, 151.9,
252.8, 259.0, 277.5, 282.8,
381.0, 383.9, 386.5, and

457.525 MHz.
Any scanner owner interested in making certain
that every possible avenue

of action -communications
is on tap should recognize
that these frequencies deserve permanent
programming slots in the
main -station receiver. We
even keep them in the
handheld.
YOUR LETTERS
For some reason, there
has been a lot of interest in
the old Tennelec Memory
Scan unit. Apparently, there

are many of those relics on
sale at flea markets, but
they don't come with the
required book that provides
information on the binary
codes used to program in
the frequencies. We get letters all the time from
readers asking if we can
provide a source for that
information.
We also heard from a
reader who has a code
book, and who is willing to
photocopy the information
anybody needs. He asks $1
for the postage and envelope to send the
information, plus $1 for
each frequency wanted.
One envelope can obviously be used to hold
several frequencies. This offer came from Bernard
Maguire, 7689 Drolet Street,
Montreal, Quebec, Canada
H2R 2C6. Contact him if
further information is
needed.
We always enjoy hearing
from readers who tell us
about bringing in skip reception. Just such a letter
arrived the other day from
Allen G. Pringle, Registered
Monitor KCA6ZD, Port
Hueneme, CA.
Allen wrote to advise that
he uses a Realistic
PRO -2026 and a PRO -37.
The antenna is about 30
feet high. Using that equipment, and encouraged by
things he read here about
listening on the lower frequencies for distant stations,
Allen started searching between 30 and 35 MHz.
Within a couple of minutes
he nailed down the fire
department in New Concord, OH, on 33.36 MHz,
followed by many other stations in the same area. As
you can imagine, he was
very pleased that we suggested that idea, and
hopes that other readers try
it, too.
Good starter channels include oil -spill cleanup
frequencies of 36.25 and

the popular Army ANTIQUE RADIO
National Guard's 41.00 -MHz (Continued from page 67)
channel, and the U.S. Fish
and Wildlife Service on
34.85 MHz. Or, you can just
and the colors can change
start with 30.00 or 30.50
radically through the effects
MHz, and concentrate on
of age and exposure to
that and on succeeding
light. Owens suggests that
500 -kHz chunks of spectrum the original colors can be
at 30 minutes per clip. Work restored by abrasive cleanyour way up to 35.00 or
ing and polishing. But, in
36.00 MHz, then start over,
view of the fragility and
keeping a log of any discostliness of Catalin radios,
tant stations that you
he strongly suggests conintercept.
sulting an expert before
If you find that the chantrying any restoration pronels happen to be particucedure.
larly productive on any
Before going on to Dr.
given day, keep on moving
Mednick's article, it's imporupward in frequency to
tant to note that space
40.00 MHz and beyond.
restrictions prevent me from
When conditions are right,
mentioning all of the plasthe DX can go beyond 50
tics discussed by Owens.
MHz, which is why the 6I've had to stick to the most
meter ham band (at 50
common ones used in pre MHz) has so many fans
World War II radios.
Dr. Mednick tells us that
among amateurs.
Yellowstone National Park " Catalin," originally a trade
attracts more visitors than
name used by the Catalin
any other, and several letCorporation, has become
ters on my desk are asking
a generic term encompassfor the frequencies there.
ing not only the Catalin
We would recommend
material but also any other
punching up: 164..80,
product formed of liquid 166.375, 167.15, 411.675,
cast phenolic resin. Cab411.775, 417.375, 417.475,
inets made of that material
were a little more expensive
and 417.575. Private conthan Bakelite (though not
cessionaires in the park use
152.42 and 463.45 MHz. The
nearly as expensive as
rangers in some parks get
wood) because of the
testy about people using
large amount of hand work
(including the tooling of
handheld scanners, especially if they are played
cabinet openings and polishing) required after
at a sound level that is
removing the product from
annoying to other visitors.
the mold.
You might want to use an
The strong lure of the
earphone, and maybe be
Catalin radio, says Mednick,
a bit discrete by not flashing the scanner to the
derives from three factors:
rangers. That bit of advice
color, texture, and design.
As we already know, the
also goes for all other naCatalin material was easy
tional parks.
to tint, and manufacturers
We hope to hear from
went out of their way to
you with your opinions,
create engaging colors.
questions, and frequencies.
Your input is sought in keep- The results were sometimes
incredibly eye- catching,
ing this column and
and remain so today.
magazine tops. Write to us
In discussing the color
at Scanner Scene, Popular
Electronics, 500 -B Bi -Coun- changes that have taken
place in Catalins over time,
ty Blvd., Farmingdale, NY
Mednick says that reds fare
11735.
41.71 MHz,
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the best, usually just deepening to a darker shade.
Whites may become yellow,
pumpkin, or brown; greens
may become darker or
transform to yellow, brown,
or black; and the rare blue
color may become brown
or black. Sometimes, the
changed colors are far
more attractive than the
original factory versions.
What Dr. Mednick means
by texture and design is
"... a thick, deep, usually
swirled or marbleized, often
translucent appearance
that originally (or when polished) acquires a rich,
glass -like 3 -D finish. One
must see a Catalin radio in
person to appreciate fully
the visual texture' to which
am referring neither words
nor pictures can properly
communicate it... these
radios embrace the essence of Art Deco
modernistic streamlined
shapes and styles representative of the machine age."
If you have the money
and the inclination to start
a Catalin collection, Mednick suggests not holding
out for mint examples.
Cracking is a normal part
of the Catalin aging process, and a set purchased
in mint condition now might
crack of its own accord
next week. Furthermore, the
same set that sells in the
$300 to $500 range with
small chips or hairline
cracks, could easily fetch
over $1,000 if it were in mint
(perfect) condition.
Many thanks to Editor Sibley for making it possible for
me to share this most interesting material with Antique
Radio readers. Those who
would like to read both
articles in their original form
may order a back issue of
the May 1993 Old Timer's
Bulletin for $2.50 postpaid.
Send the order to Mr. Ludwell Sibley, Editor, The Old
Timer's Bulletin, 44 E. Main
St., Flemington, NJ.
I
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ELECTRONICS
LIBRARY
Mastering
Solid -State
Amplifiers
by Joseph

J.

Carr

Using the same easy -going,
clear-cut style that makes his
Ham Radio column a favorite, in
this book Joe Carr provides a
solid understanding of how today's solid -state amplifiers work.
The self -study course combines
theory, practical experiments,
and projects to explain component specifications, design
standards, and applications for
all kinds of solid -state amplifiers. Beginning with an
introduction to electronics, cir-

MASTERING
SOLID-STATE.
AMPLIFIERS

Joseph J. Carr

r
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,

-

audio amplifiers, and small -signal amplifiers. An appendix
which the author recommends
reading before attempting any
of the hands-on projects-explores electrical safety in the
electronics lab.
Mastering Solid -State Amplifiers costs $19.95 and is
published by TAB Books, Division of McGraw-Hill Inc., Blue
Ridge Summit, PA 17294-0850;
Tel: 800 - 822 -8138.
CIRCLE 98 ON FREE
INFORMATION CARD

ELECTRONICS PARTS
CATALOG No. 93 -C
from Hosfelt Electronics

Electronics hobbyists and professionals alike will find the 128
pages of this catalog chock full
of needed components, tools,
and supplies. Included are PCboard supplies, VCR replacement parts, cables, wires, a
wide variety of connectors, test
equipment, IC's, relays, resistors, capacitors, hand tools,
power supplies, switches, laser
supplies, books, videotapes,
and more. Specials include
giant LED's, a Sanyo 'AA- battery charger, an LCD clock
module, and a Tripp Llte spike and noise -filtered power strip.
There is no minimum on
charge-card and pre -paid orders.
Catalog No. 93 -C is available
71OSF

cuit construction, and basic
electrical theory, the book goes
on to cover DC power supplies,
including plans for building one.
Subsequent chapters include
instructions for a wide variety of
useful projects that can be built
using inexpensive, easy-to -find
components. Those projects include PN- junction diodes, NPN/
PNP bipolar transistors, field effect transistors, IC amplifiers,

grL

for $2 horn Hosfelt Electronics,
Inc., 2700 Sunset Blvd.,
Steubenville, OH 43952-1158;
Tel: 800 - 524 -6464; Fax:
614 -264-5415.
CIRCLE 90 ON FREE
INFORMATION CARD

FILE & DISK

MANAGEMENT:
From Chaos to Control
by Alfred Glossbrenner
It doesn't matter how much
power your computer has under
its hood
you don't know how
to harness it, your computer
won't be in peak form. This
book -and-diskette package,
which covers all IBM -PC and
compatible hard -disk models,
shows everyone from complete
beginners to experienced "disk
jockeys" how to make the most
of their hard drives. The package is filled with insightful tips
and practical techniques for
maximizing a hard drive's performance, capacity, and
security.

-if

Osbomer.l

FILE

&

DISK

MANAGEMENT

CTRONICS,INC:-oiml

With clear, easily understood
explanations and hands -on instructions, the book covers
everything from how and where
to buy a disk drive that suits
your needs to installing and
using a network. In between,
the book explains how to install
any hard drive, including soft-

ware setup and hardware
connections; discusses IDE (integrated drive electronics)
drives and how they can help
you; provides step -by -step instructions on the best way to
prepare, set up, load, and organize your hard disk; shows how
to navigate through your system
with DOS, menus, shells, and
front ends; outlines an easy ten step procedure designed to
nearly double your disk space;
and gives all the details you'll
need to tweak your drive for
speed.
The 3.5 -inch diskette includes
11 shareware programs that act
as a toolkit for hard -disk management. The complete McAfee
Anti -Virus package consists of
three programs that find, kill,
and protect against viruses.
There is a file compressor, a
disk defragmenter, a program
that allows you to format disks
by simply inserting them into
the disk drive, and one that
searches for unnecessary files
for deletion. CLEANUP finds all
the 0 -, 1 -, or 2 -byte files that
other programs leave behind,
FD locates duplicate files, DISKID handles volume and disk
labels, and FINDTYPE lets you
display all of the drive type
settings in your BIOS drive tables to help during disk-drive
installation.
File & Disk Management:
From Chaos to Control costs
$39.95 and is published by Osborne McGraw -Hill, 2600 Tenth
Street, Berkeley, CA 94710.
CIRCLE 96 ON FREE
INFORMATION CARD

INTRODUCTION TO THE
ELECTROMAGNETIC
WAVE
by F A. Wilson
Electromagnetic waves are a
vital part of life on earth, carrying light and heat from the sun
and communications over vast
distances. Although we are surrounded by them, we can't see
or feel electromagnetic waves.
This book tackles the complex
subject by providing a basic
understanding instead of deep
theoretical or difficult mathematical explanations. The first
chapters are devoted to discussions of the nature and behavior
of electromagnetic waves. Later

An Introduction to the
Electromagnetic Wave

chapters take a practical look at
radio waves in ground, sky, and
satellite applications. Also covered are electromagnetic waves
as constrained in wave guides,
optical fibers, and heating systems. An understanding of
elementary mathematics and a
basic knowledge of electronics
is assumed.
An Introduction to the Magnetic Wave (order No. BP315) is
available for $5.95 plus $2.50
shipping and handling from
Electronics Technology Today
Inc., P.O. Box 240, Massapequa
Park, NY 11762-0240.
CIRCLE 97 ON FREE
INFORMATION CARD

1993 GENERAL
CATALOG
from Contact East
With an emphasis on service,
Contact East offers same -day
shipping, easy ordering, clear
answers to your technical questions, and a "user-friendly"
catalog. Along with color product shots and straightforward
descriptions of features and
functions, most product categories include selection -guide
tables and explanations of special features. Color -coded page
tabs, keyed to the table of con-

SAME DAY SHIPPING
Me, gay (lepers. anywhere In

the 0.8.A.1

tents, make it easy to find
products listed by category.
Product lines include test and
measurement instruments; tool
kits and cases; tools; soldering
and desoldering; static protection; storage and handling; PCB
assembly specialties; workbenches and chairs; adhesives;
cleaning supplies and aerosols;
and lighting, magnification, and
measuring tools. A detailed index pinpoints specific items.
New products are clearly
marked, and include 31/2-digit
DMM's from Beckman Industrial, Extech, and B + K
Precision; and a variety of
Tektronix oscilloscopes.
The 1993 General Catalog is
free upon request from Contact
East, 335 Willow Street, No.
Andover, MA 01845; Tel:
508 - 682 -2000;
Fax:508-688-7829.
CIRCLE 91 ON FREE
INFORMATION CARD

1993 CATALOG OF
COMPUTERS &
ACCESSORIES
AND ELECTRONIC
PARTS & COMPONENTS
from American Design
Components
In this catalog, a leading wholesaler of electronic and
computer-related components is
offering their inventory to the
public at discounted prices.
Geared to meet the needs of
manufacturers, R &D labs,
schools and universities, hobbyists, students, and computer
buffs, the 40 -page catalog is
filled with computer systems,
motherboards, disk drives,
monitors, and a wide variety of
computer accessories. Also featured are lead -acid and NiCad

batteries, power supplies,
adaptors, IC's, connectors,
switches, relays, fans, blowers,
motors, and pumps. The catalog also offers electronic kits
and books, test equipment,

CCTV systems, telephones,
electronic gadgets, and lighting
for special effects.
The 1993 Catalog is available
without charge from American
Design Components, 400
County Avenue, Secaucus, NJ
0709; Tel: 800- 776 -3700.
CIRCLE 92 ON FREE
INFORMATION CARD

THE COMPLETE

AMATEUR TELEVISION
WORKBOOK
Second Edition
assembled by Mike Stone,
WBOQCD

Written by 15 technical writers
active in amateur television
(ATV), this one -stop source
book contains 46 pages of new
material. The spiral -bound book
includes everything you need to
know about ATV, including early
TV history; NTSC video -signal
theory; required gear; equipment sources; repeaters; clubs;
DX, FM, and digital TV; antennas; VSB; filters; CATV; charts;
and terminology. Also included
are three build -it- yourself projTHE COMPLETE

AMATEUR TELEVISION
WORKBOOK

ects. Those who already own
the first edition (in excellent
condition) can trade it in for $5
off the purchase price of the
second edition.
The Complete Amateur Television Workbook, Second
Edition costs $18.95 plus $1.50
shipping and handling from
QCD Publishing Inc., Amateur
TV Today!, PO. Box 1677,
Weatherford, TX 76086.
CIRCLE 93 ON FREE
INFORMATION CARD
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NEW PRODUCTS

AC
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Probe

Overheated transformers and
neutral conductors, spurious
tripping of breakers, and loss of
computer data are all symptoms
of power -quality problems such
as harmonics and current
spikes, which can be caused by
non -linear loads. Fluke's
80i -1000s AC probe, when used
with any oscilloscope or instrument that accepts millivolt
inputs through a standard BNC
connector, can be used to troubleshoot power-quality

problems. Those problems can
easily be analyzed by reading
the distorted current waveforms
displayed on an oscilloscope
used with the probe. Its rugged
construction and 1000-amp rms
measurement range make the
probe well suited for use by
building and plant electricians,
as well as electrical contractors.
Besides measuring up to
1000 amps rms, the 80i -1000s
has a frequency range that will
allow it to measure well beyond
the 50th harmonic in the power
line. Three switch -selectable
ranges allow for measurements
as low as 100 mA. An insulated
BNC connector and specially
designed output cable rated at
600V are standard, as is built -in
range -overload protection.

The 80i -1000s AC current
probe has a suggested list price
of $395. For further information,
contact John Fluke Mfg. Co.,
Inc., P.O. Box 9090, Everett,
WA 98206; Tel: 800 -87- FLUKE.
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NOTEBOOK COMPUTER
WITH BUILT-IN PRINTER
To meet the needs of the 9.1

million "mobile" professionals
who are away from their desks
more than half the time -namely, industry- standard computing,
communications capabilities,
and printing away from the office-Canon has introduced the
NoteJet 486, a full- featured
notebook computer with a builtin micro Bubble Jet printer that
prints laser-quality text and
graphics on plain paper. The
NoteJet 486 prints on a variety
of paper types and sizes, including transparencies, at a
resolution of 360 dots per inch.
An optional PCMCIA (Personal
Computer Memory Card Interface Association) data/fax
modem can be inserted into
one of the computer's two
PCMCIA slots, allowing it to
print received faxes on plain
paper.
The NoteJet 486 features
Texas Instruments 25 -MHz
486SLC microprocessor with 1
kilobyte of cache and 4 megabytes RAM (expandable to 12
Mbytes). It is available with either 85 -, 135 -, or 180 -Mbyte,
2.5 -inch hard -disk drive and a
3.5 -inch floppy -disk drive. Other
features include a 9.5 -inch,
backlit, VGA monochrome LCD
screen; a handheld input device; serial, parallel, PS /2
mouse /key pad ports; factory installed Windows, DOS, and
NoteJet tutorial; an AC adapter/
recharger; and NiCad battery.
Average battery life is four
hours, which includes printing
eight pages. The NoteJet 486,
which measures 12.2 x 10 x 2.2
inches, weighs 7.7 pounds with
its battery installed. The re-

placeable Bubble Jet print head
will print approximately 3000
pages; the ink cartridge will
print about 65 pages.
The 85 -Mbyte Model 1, 135 Mbyte Model 2, and 180 -Mbyte
NoteJet 486's cost $2499,
$2799, and $2999, respectively.
Replacement print heads cost
$43; ink cartridges cost $8; and
the optional data/fax modem
and software cost $399 (v22bis)
and $899 (v32bis). For more
information, contact Canon
Computer Systems, Inc.
(CCSI), 123 East Paulino Avenue, P.O. Box 5048, Costa
Mesa, CA 92628 -5048; Tel:
800 -848 -4123 or 714 -438 -3099.
CIRCLE 100 ON FREE
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SINGLE -BOARD
COMPUTER
Suncoast Technologies'
70691BASIC single -board computer allows hobbyists and
engineers alike to design sophisticated computer programs
using easy -to- understand
BASIC -52. Created by Intel,
BASIC -52 is a high -level programming language that is
stored as part of the 8052AH
BASIC microcontroller's ROM.
That "smart chip" makes it easy
to program the 70691 BASIC
using your desktop IBM PCcompatible computer. Test your
programs simply by typing
"run;" the program will execute
automatically. Modifications are

Introducing
Australia's
Leading
Electronics
Magazine..,

Silicon Chip, the most popular hobby
electronics magazine south of the equator is
written for you; if yoi. are fascinated by building projects,
increasing your unde'standing of theory, fixing consumer
electronic products, aid keeping up-to -date with world -wide
trends within your electronics interests.

Silicon Chip, an Aus.ralian publication, is reprinted in the
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for North American readers.
Plan to become
a

SIL IcON

Cyp1E=

CHIP

.1

SO

TWIN
STUDIO
AMPLIFIER
STEREO
cnan
ime new nwn'
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-fit AN" IMPORTANT PART
OF YOUR PHOTOCOPIER
ISN'T PART OF
YOUR PHOTOCOPIER
Having a machine may not permit you to photocopy
books, journals, newsletters and magazines.
The Copyright Clearance Center CAN.
Contact us to find out
how you too can COPY RIGHTISM
COPYRIGHT CLEARANCE CENTER
27 Congress Street, Salem, MA 01970

s

O'11. (508) 744 -3350 O Fax (508)

741-2318

1993 Copyright Clearance Center

COMING NEXT MONTH
in the October 1993 Issue of

Popular Electronics
Protect your home with a Microwave Motion
Detector you build from our plans. Build an
security add -on every car
auto time -delay
should have. Plus, what's new in the
Consumer Electronics Marketplace.

-a

On Sale
AUGUST 17, 1993

Watch for it!
Pick up Popular Electronics
at your favorite Newsstand,
Convenience Store,
Bookstore or Supermarket
90

easy to make and can be testec
in just seconds. Programs can
be saved by downloading them
in ASCII format to a hard drive
or floppy, or an EEPROM using
the included BASIC -52
EEPROM eraser and software.
The completely assembled and
tested, 4.5 x 6 -inch board features plated holes, a large
prototyping area for interfacing,
a 40 -pin header for easy expansion, a hi- address decoder chip,
an 8K external memory chip,
low (5VDC) power requirement,
RS -232 interface circuitry, and a
DB9 male connector for
RS -232. Because it is compatible with Binary Technology's
BXC51, you can create programs on the 70691BASIC and
transform them into faster-running .ASM programs with
BXC51.
The 70691BASIC development board costs $70 plus
$2.90 shipping. For more information, contact Suncoast
Technologies, 5835 Spring Hill,
FL 34606; Tel /Fax:
904 -596 -7599.
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PC ADD -ON A/D

modes are offered. In single ended mode, the eight input
channels are converted with respect to a reference. In
differential mode, the inputs are
grouped into pairs and the voltage of each input is converted
with respect to the other input in
the pair. In pseudo -differential
mode, which is helpful when
there is a variable DC -offset
voltage applied to a group of
inputs, all of the inputs are
converted with respect to one
input.
The ADIO10 comes with an
instruction manual and a demo
disk that contains programs
written in QuickBasic, Pascal
and C. Those demonstration
programs can be used to test or
monitor the ADIO10, and the

routines can easily be modified
for your specific application.
The ADIO10 costs $125.95.
An optional external power supply (model 232PS) costs
$14.95. For further information,
contact B &B Electronics Manufacturing Company, 4000
Baker Road, P.O. Box 1040,
Ottawa, IL 61350; Tel:
815 -434 -0846; Fax:
815 -434-7094.
CIRCLE 102 ON FREE
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CONVERTER
You can measure analog volt-

age via your IBM -compatible
PC's parallel port using B &B
Electronics' ADIO10. Its eight
analog inputs have a voltage
range of -5VDC to +5 VDC,
and its conversion time is less
than 5 microseconds per channel. The speed, resolution, and
flexibility of the ADIO10 make it
well- suited for measuring voltages from lab experiments,
potentiometers, and various
types of sensors. The ADIO10
plugs into the parallel port using
a DB -25 connector. Terminal
blocks are used to connect external devices to the ADIO10.
Three different operating

CAMCORDER SUPPORT
As camcorders become smaller
and lighter, it becomes more
difficult to hold them steady,

resulting in images that jump
and shake. Designed for use
with palm -sized camcorders or
cameras, the Mini VideoProp
from Sima is a telescopic support that functions as a walking
tripod. The device rests comfortably against the user's chest.
Its telescopic support attaches
to the camcorder or camera and
easily adjusts to eye level. A
swivel ball provides steady support from any angle, and a
quick -release mechanism al-

.

CABLE TV
DESCRAMBLERS

complex calculations without
wading through the 800 -page
Electrical Code book. The device works directly in volts,
amps, watts, volt-amps, horse-

dl

lows the videographer to easily
snap the support on or off. The
camcorder is held steady, resulting in images that are
uniformly stable, whether the
user is taking a still shot, panning, or even zooming, when
every movement of the camcorder is magnified.
The Mini VideoProp has a
suggested retail price of $39.95.
For additional information, contact Sima Products Corporation,
8707 North Skokie Blvd.,
Skokie, IL 60077; Tel:
708 -679 -7462; Fax:
312-286 -7227.
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ELECTRICAL CODE
CALCULATOR

How You Can Save Money on
Cable Rental Fees

Bullet Proof

power, % efficiency, and power
factor. The ElectriCalc Plus instantly calculates wire and
conduit sizes, taking into account CU or AL wire material,
75 °/90° insulation, ambient temperature, and 10 and 30
systems. In addition, it finds
voltage drop, wire size, actual
volts dropped, and percentage
of volts dropped; solves complex grounding calculations; and
finds derated wire sizes.
The ElectriCalc Plus, including user's guide, case, batteries,
and a one -year warranty, costs
$99. For additional information,
contact Extech Instruments Corporation, 335 Bear Hill Road,
Waltham, MA 02154; Tel:
617 -890 -7440; Fax:
617-890 -7864.

Ì
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l unit 5+
BFS1' Super Tri-Bi Auto/
Var. Gain Adjustment $119.95..585
Jerrold Super Tri-Bi
$109.95..$79
Scientific Atlanta
$109
$79
Pioneer.
5109
579
Panasonic TZPC145.... 599.95 579
Stargate Converter
$95 ..... _..569
Digital Video Stabilizer. 559.95....529
Wireless Video Sender $59.95....$49.95

US Cable'Il Beat

Anyone's Price
Advertised in
this Magazine!

30 Day Money Back Guarantee
FREE 20 page Catalog
Visa, M/C, COD or send money order to:

U.S. Cable 'IV Inc. DEPT.

KPE993

4100 N. Powerline Rd., Bldg. F-4
Pompano Beach, FL 33073

1- 800 -772 -6244
For Our Record
the undersigned, do hereby declare under penalty of perjury
that all products purchased, now and in the future, wit 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.
I,
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Date:
Signed:

ALTERNATING
CURRENT ADAPTOR

No Florida Sales!
CIRCLE 15 ON FREE INFORMATION CARD

For use with all A. W. Sperry
digital multimeters, and most
other manufacturers' models
that have 0- 200 -mV DC range,
the Model CA -200 alternating current adaptor measures
0-199.9 amps AC (continuous)
with 3% accuracy on 50-400-

Cleaning/Maintenance /Repair

Hz circuits. It will provide true
rms readings when used with a

you are able to work with common small hand
tools. IF you possess average mechanical ability,
and have a VCR on which to practice and learn...then
we can teach YOU VCR Maintenance and Repair!
FACT: Up to 90% of all VCR malfunctions are due
to simple Mechanical or Electro- Mechanical breakdowns!
FACT: Over 86 million VCRs in use nationwide!
Average VCR needs service or repair every 12 to 18
months!

According to Extech, their
ElectriCalc Plus is the first electrical -code calculator. Designed
to help users save time, money,
and materials by avoiding code
violations and preventing material waste in field work, the
device has built -in 1990 and
1993 National Electrical Code
tables 310/16 -17, 250 -94/95.
That allows the user to make

LEARN VCR
Earn up to $1000 a Week, Working
Part Time from Your Own Home!

Secrets Revealed! . . .
NO Special
Tools or
Equipment
Needed . . .
Train at Home
in Your Spare
Time!
IF

true rms DMM. The adaptor
measures 53/4 x 23/4 x 11/4-inches
and has a jaw capacity of 5/e
inch.
The Model CA -200 alternating-current adaptor costs
$39.95. For additional information, contact A.W. Sperry
Instruments Inc., 245 Marcus
Boulevard, Hauppauge, NY
11788; Tel: 516-231 -7050.
CIRCLE 105 ON FREE
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For FREE Information Package!
Send coupon to: Foley -Belsaw Institute of VCR Repair,
Dept. 62057, 6301 Equitable Rd., Kansas City, MO 64120

rZ/
I

I

I

Since 1926

Dept. 62057

CheckforFREE Lifetime Career Kit on VCR Repair.

I

Name

I

Address

I

city

!State

Zip
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ELECTRONIC DOORBELL
(Continued from page 44)

TELEPHONE SCRAMBLER
(Continued from page 34)

adhesive label; you'll also need to drill
small holes in the front panel to let the
sound escape from the speaker.
Once the enclosure has been prepared, the speaker can then be either glued in position or secured to
the lid using a couple of small aluminum brackets, machine screws, and

and solder the green and red wire of
that cord to the appropriate points on
the board as in Fig. 4. Label the other
cord ro TELEPHONE and solder its green
and red wires to the appropriate circuit- board pads. Lastly, hook up the
wires to the LED's, switches, and power
jack, and mount the board to the

nuts.
The

standoffs.

printed- circuit board can then
be mounted to the bottom of the
case at one end, so that it sits underneath the speaker. Check that there is
enough room at the other end of the
case for batteries (if that's the way you
intend to power your unit) before drilling the mounting holes.
The board can then be mounted in
position on 5 -mm spacers and secured using screws, nuts, and star
washers. The assembly can now be
completed by drilling a small exit hole
in the side of the case for the leads to
the doorbell switch. The leads can be
made as long as is necessary to connect the unit and doorbell switch to-

still present. Pressing S1 should return

the recording to normal.
To use the Telephone Scrambler,
each party must have their own unit.
Dial the phone and establish contact
with the second party before engaging the scrambler. If you engage the
scrambler first, the tones from a touch-

Hook Up and Operation. Plug the
cord labeled ro WALL JACK into the telephone jack on the wall. Plug the cord
TO

TELEPHONE
WALL JACK

TO

TO 13 VAC

TELEPHONE

WALL TRANSFORMER
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to the non -scrambled mode (LEDI off)
and wait until the dial tone ceases
and is replaced by a recording prompting you to hang up and try again
(approximately 30 seconds). As soon
as you here the recording press S2,
switching the unit into the scrambled
mode and lighting LEDI. The recording should now be unintelligible but

--R28-

pl4IR1IR30

IR15A132tR33I

C4

112

Fig. 4. Use this parts -placement diagram when assembling the printed -circuit hoard.
Don't forget to install the .t ur jumpers.

labeled

FOR FREE HOME FIRE

SAFETY TIPS, WRITE:

United States
Fire Administration
P.O. Box 70274
Washington, DC 20024
92

TO TELEPHONE into the telephone. Hook up the power cable,
and plug in the transformer. If LED2
does not light check for 13 volts AC at
the points where power enters the
board and check for the correct orientation of BR1. Pick up the telephone
and check for normal operation. If the
phone is not working properly, check
the orientation of U6 and the hookup
of the telephone cables to the board.
Pressing S2 should light LEDI, and
pressing S1 should turn off LEDI. If that
does not happen, check the orientation of Q1 and SCR1, and for solder
bridges on those components. Switch

tone phone will be scrambled, rendering them useless in dialing the
phone. After establishing contact,

both parties can engage their
scramblers by pressing S2 and enjoy a
completely private and secure conversation.
Note: You'll be able to hear the
3580 -Hz tone in the background very
faintly. That is normal and can serve as
a kind of reminder that your conversation is secure from any third party monitoring. Upon hanging up the
telephone, the scrambler will automatically switch back to the non scrambled mode.

I

tion, testing, monitoring, and /or

Kane (Bantam Books, $39.95). Kane
reportedly will publish a follow-up
book soon, tentatively titled Anti -Virus
Power Tools; check your bookseller for
publication information.
Also look for Richard B. Levin's The
Computer Virus Handbook (Osborne/
McGraw-Hill, 1990, $24.95). Levin's
book is surprisingly current, and it's
also available in Spanish; copies are
available from Penguin Portables and
bookstores. Viruses also get extensive
coverage in the Mike Callahan/Nick
Anis book, Dr. File Finder's Guide to
Shareware (Osborne/McGraw -Hill,

cleaning of viruses. You can find these
programs on your favorite bulletin
board, from shareware disk vendors,

$39.95).
A brand -new entry is Rx PC: The Anti Virus Handbook, by Janet Endrijonas

or directly.
Symantec has issued a freeware
version of their commercial program,
called The Norton Virus Scan. They've
distributed it to more than 250 BBS's;
look for it as a compressed (ZIPped)
file, NAVSCAN.ZIP It detects over 1,100
viruses, allows removal of infected
files, and scans local and network
drives. Technical support is in the form
of recorded questions and answers
on their "24 -Hour Virus Newsline" at
310 -828 -2906, or by calling 900 -INFONAV (at $1 per minute). The program is
free.
Like Symantec, Central Point Software offers a free virus -detection utility, the Central Point Anti -Virus Scan Only System (CPAV -SOS) to help users
defend against viruses at minimum
cost. The freebie, which uses the same
scanning engine as in CPAV scans
DOS files to determine if they are infected, alerting you if it finds a virus.
The firm distributes the utility free
through the Central Point BBS, CompuServe, and other online services.

(Windcrest /McGraw -Hill, 1993,

COMPUTER VIRUSES
(Continued from page 40)
lect has been on the market for some
lime and offers updates. Programs
like CLEAN, SCAN, SCANRES, and VIRUSCAN by McAfee Associates; CHECKUP by Richard B. Levin; and FLU SHOT
by Ross M. Greenberg (Software Concepts Design) are established programs that are updated regularly.
They take differing approaches, but
have good reputations for the detec-

The Antivirus Bookshelf. Among
the best sources of current virus information are the publications of the
NCSA. It offers about Iwo dozen books
and booklets, periodicals, and other
publications on various virus subjects.
Their most popular booklet is the 75page Computer Virus Survival Guide
($9.95 to nonmembers). Another popular title is the 200 + page Computer
Virus Handbook (for $44).
Virus books are few, and they're
hard to keep updated. One that's still
useful despite its age is the 1989
VIRUS. Protection -Vital Information
Resources Under Siege, by Pamela

$29.95). With reviews of nine antiviral
software packages and a 3.5 -inch
diskette, it's designed to be a complete antivirus toolkit

The Future. What does the future
hold? Like everything else about
computers, the future will be more
complex; there's no ideal solution to
prevent all viruses. Already, we're
seeing that the virus scanner is less
effective because of new viruses that
play dirty by not sitting still long
enough to be ambushed. You may

Already, one major BIOS manufacturer, American Megatrends, Inc.
(AMI), has introduced such a BIOS
chip.

Summing Up. We've cut through
virus hype to examine whatviruses are

and what they do. We glimpsed various virus types and discussed other
rogues. We looked at how infectors
spread and whether you can consider your PC and software safe; how to
diagnose, identify, and remove viruses; and what it takes to defend
against hackers. We also introduced
the virus busters; suggested ways to
defend yourself against infectors;
sampled commercial and shareware
antiviral software; and discussed the
future of virus protection. We also
made suggestions on rounding -out
your bookshelf.
The question still remains: are viruses a scourge or a scam? Although
we've provided some useful guidelines, the bottom line is you'll have to
decide that one for yourself.

computer
repair expert!
a

have an infector's tell -tale signature
in your favorite scanner, but this
matters little if the code has evolved.
Viruses that slide through with other
programs and disable or fool the virus
checker itself are particularly wor-

CAREER-LEVEL HOME STUDY

code

Learn PC repairs,

troubleshooting,

servicing, upgrading, installation. Increase your value
as an employee or
open your own
business.
5
No expensive
instruments,
no high -tech
electronics.
Over 90% of
PC repairs
and service
involve easy
mechanical procedures or parts

risome.
In the future, we'll see increased reliance on "integrity checking" antiviral
programs that audit the integrity signature of known programs rather
than relying solely on the virus signature code. So- called "rule -based
monitoring" programs that look for
generally suspicious, virus -like activity
or behavior rather than the viruses
themselves, are also promising.
Another, more permanent, hardware -based virus solution lies in hard disk write protection, or "programmable write protection." This feature involves encoding a feature in the PC's

ROM BIOS (read -only memory, basic
input/output system) that allows you to

prevent programs from writing to the
disk's critical partition table, FAT, or
boot sector, or to executable files. Software -based viruses reportedly would
be unable to override such a feature.

replacements.
Send or call for
literature.

800 -223 -4542
^lame

Age

I
I
I
I
cn

m

IQ

ree

IA
o

Ic

m

Phone (

Address

State

('icv

)

M

Zip

ñ

_

The School of PC Repair
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Roswell Road

I 5.
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LDept. JK341, Atlanta, Georgia 303281
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TEST TOOLS
(Continued from page 46)

PROBE
TIP

TO

GND

PNP unit) turns on, completing the
ground path for LED2 (the green LED),
causing it to light. If, on the other hand,
the probe tip is touched to a point in
the circuit that is at logic high ( +5

R1

volts), Q1 (the 2N4401 NPN unit) turns

on, completing the ground path for
LEDI (the red LED), causing it to light. If
the probe tip is touched to a point in

the circuit that is floating, both LED's
will turn on simultaneously. To protect

the

LED's,

each unit

is

powered

through its own 330 -ohm current- limiting resistor (R1 and R2).

LED2

-

R5

R2-

A template for the
Digital Logic Probe's printed- circuit
board is shown in Fig. 4. Although the
author's prototype unit was built with
that layout, a printed- circuit board is

really not needed; the circuit can
easily be built on a small piece of
perfboard. With either method, try to
make the board a size that fits snugly
into the enclosure; once again, a coin
tube is used. If the board is made too

PHASE-LOCKED LOOPS
(Continued from page 65)
modulation) data transmission, regenerative repeaters, CRT (cathode ray tube) scanning, and /or drum memory synchronization.

AM Detection.

The basic PLL circuit
can be converted to a synchronous
amplitude -modulation (AM) detector
by adding a non -critical phase -shift
network, an analog multiplier, and an
external low -pass filter to the basic PLL
system. A block diagram of such a
system is shown in Fig. 5. In AM detection applications, the PLL operates on
the so called coherent AM- detection
principle, where the amplitude -modulated input signal is mixed with an
unmodulated, coherent carrier signal, which is then low-pass filtered
the low -pass filtered output of the
multiplier represents the demodulated intelligence. The AM detector of
Fig. 5 also has another feature; the
output of the PLL's internal low-pass

-

94

a2

R4

-

Fig. 5. Assemble the Digital Logic Probe using this parts -placement diagram as a
guide. Once complete, the board can be housed in an enclosure just like the one used
for the Continuity Tester (see text for details).
small, it will probably end up rattling

Construction.

R3-

LEDI

around inside the enclosure while
being used, which can be somewhat
annoying.
Although the enclosure that houses
the Digital Logic Probe is the same as
that used for the Continuity Tester, it's a
little more difficult to screw on the coin
holder's cover. That's because the
short length of wire that connects the

printed- circuit board to the probe tip
(which is mounted to the coin -holder's

filter can be used as an FM detector
or frequency discriminator. Therefore,
the system in Fig. 5 is capable of simultaneous AM and FM detection; meaning that frequency- and amplitude modulated information can be separated and simultaneously demodulated.
Tone Detection. In this application,
the PLL is once again connected as
shown in Fig. 5. When the signal tone
presented to the input of the circuit is
within the frequency band corresponding to the capture range of the
PLL, the DC output voltage is shifted
from its no-tone level. That shift is then
easily converted to a logic signal via a
threshold detector with logic -level

compatible outputs.

Motor Speed Control. Many electromechanical systems, such as magnetic tape drives and disc or drumhead drivers require precise speed
control. That can be accomplish using
a PLL system configured in the manner outlined in Fig. 6. In that diagram,
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cover) twists as the cover is install. If the
wire is twisted too tight, it will snap. To
prevent that from happening, you
can pre-counter -twist the wire (that is,
before attempting to install the cover,
twist the wire in a direction opposite to

that to tighten the cover).

By pre counter-twisting the wire, the wire will
be untwisted as the lid is install, lessening wire stress and thereby making the
wire less likely to break away from the
board.

the VCO section of the PLL is separated from the phase comparator
and used to generate a voltage -controlled reference frequency (fR). The
motor shaft and the tachometer output provide a second signal frequenwhich is compared to the
cy
reference frequency. The controller is
a power amplifier that is used to provide drive power for the speed control
windings of the motor. In that way, the
motor/tachometer combination essentially functions as a VCO that is
phase locked to the voltage -controlled reference frequency.

(f,

Stereo Decoding.

In

commercial

broadcasting, suppressed- carrier
AM is used to superimpose stereo information on the FM signal. To demodulate that complex stereo signal,
a low-level pilot tone is transmitted at
19 kHz (half of the actual carrier frequency). The PLL can be used to lock
onto that pilot tone, and regenerate a
coherent 38 kHz carrier, which can
then be used to demodulate the
complete stereo signal.
FM
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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

We specialize in

of satisfied customers since 1976! Catalog $2.

CBC INTERNATIONAL
P.O. BOX 31500PE, PHOENIX, AZ 85046

-

CABLE descramblers and turn -on kits. We buy,
sell and trade. We'll beat any legitimate price
Call (305) 425 -0751.

PROTOTYPE service for hobbyists & engineers.
Single quantity ss PCB's. $10.00 minimum. No
setup fee. We also scan magazine artwork. Get
out your back issues. FIRST PROTO, (407)
392 -8677.

DESCRAMBLING secrets revealed. Free 24
hour hotline reveals secret satellite and cable descrambling information. (718) 390 -7130.

95

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
TUBES. (Thousands in stock). Send SASE for list.
FALA ELECTRONICS, PO Box 1376 -2, Milw., WI
53201.

OSCILLOSCOPE 50 MHz, dual channel, solid

state calibrated, manual, $250.00.

1

(800)

835 -8335 X -123.

TEST-Aids as low as $9.95, for testing units in full
servive mode. Jerrold; Pioneer, clears E2 thru ES;
Pioneer cubes; Pioneer cylinder filters; Tocom
5503/5507; Scientific Atlanta all models; remotes
$10,00; 1 (800) 926 -4030, (617) 770-3830 safes;
(617) 770-2305 tech; N.E. ENGINEERING.

ANTIQUE RADIO CLASSIFIED
Free Sample!
Antique Radio's
Largest Circulation Monthly.
Articles, Ads & Classifieds.

&

I&w

BUILD an Eprom programmer for the 2716,
adaptable for the 2732 thru the 27512, for under
$50.00. Schematics, send $2.00 and LSASE to:
KEN JIMMERSON, PO Box 800272, La Grange,
GA 30240.
HIGH -tech, educational, useful kits and plans.
Send $1.00 for catalog. LNS TECHNOLOGIES,
20993 Foothill Blvd., Suite 307P, Hayward, CA
94541 -1511.

ALARM systems for your home or office. Install it
yourself. Complete systems starting at $159.00.
Send $3.00 to ACTION ALARM for catalog, 117
West 9th Street, #627, LA, CA 90015.
DESCRAMBLER built right into your TV. Complete plans and instructions send $15.00 to
BERGER ENTERPRISES, Route 6, Box 209T,
Murphy, NC 28906.

Box 5, Sarasota, FL 34230
OF INTEREST TO ALL
VCR REPAIR SECRETS, Popular Brands! Send $10.00 MI.
CROTRONICS, 2763(A) Carlisle Drive N., Gretna, LA 70056.
AFFORDABLE GIANT SCREEN Home Theatre System. Free
Information: 7601 Ramada, Huntsville, AL 35802 -PE.
The Newsletter Learn how to
PERSONAL SUCCESS
get healthy, wealthy, witty and wise, and as a bonus, energized! Free details: DAXPUB -(PE), Williamston, MI 48895Rates:

-

Trial: $16.95. 1 -Yr: $29.95 ($44.95 -1st Class).
A.R.C., P.O. Box 802 -Lto , Carlisle, MA 01741

PLANS & KITS

SURROUND SOUND! DO it yourself and $ave! Book $5.00
ppd. Tonamon Press, PO. Box 633 -(PE), La Mesa, CA 91941.
COMPLETE Directory
ELECTRONICS EXTRAVAGANZA
sources including closeouts $25 + $2.90 S /H. Myrick Publishing, Dept. 291, 879 West Park Ave., Ocean, NJ 07712.
STAR TREK FANS Wanted For Club! National, Box
32215, Detroit, MI 48232.
FREE CATALOG! National Brand vitamins, up to 60% off! 1(800)-858 -2143.

DESCRAMBLER kits. Complete cable kit $44.95.
shipping.

80465.

No New York sales. SUMMIT PE,
Free
Box 489, Bronx, NY 10465. (718) 518 -0448.

SURVEILLANCE transmitter kits tune from 65
to 305 MHz. Mains powered duplex, telephone,
room, combination telephone /room. Catalog with

Popular Communications, Popular Electronics and Radio- ElecttrPPoniigcs book reviews of
$2 00. SHEFFIELD IEL CTRON CS,DPO
Box 377785 -A, Chicago, IL 60637 -7785.

sign,"

BODY ALARMS $15.95: 2946 -(PE) South Bonn, Wichita,
Kansas 67217. (316)942-6957.
PLANS
CONFUSE LIDAR! PLANS, parts, sources to construct laser
speed gun confuses Info pack $3.00, plans $20. Send Check/
MO to M. Wallace & Assoc., POB 267 -Paul, Morrison, CO

MONEYMAKING OPPORTUNITIES
EARN $50$300 DAILY Using Your Camcorder. Free Information: WCE, Box 9803E, Fountain Valley, CA 92728.
$1,000,000 + WITH YOUR Telephone Answering Machine!
Limited Offer: (914)633.3438 Dept.B8. Recorded Details.

Box 520, Danville, NH 03819.

FEDERAL loans for small business now available. 1 (800) 777-6342 for free details.
EASY work! Excellent pay! Assemble products at
home. Call toll free 1 (800) 467 -5566 ext. 5730.
NEED money? Guaranteed employment! Assemble simple products at home. Easy work! Excellent income! 1 (800) 377-6000, ex7930.

-

High profits. Largest
DISTRIBUTORS needed
selection & lowest prices. Mini -satellite antennas
for homes, RV, business, & many new markets.
Starting at $296.00 1 (800) 886-5008.
.

GUARANTEED earn $100.00 per hour repairing VCR's. No electronic experience neces-

sary. Most malfunctions simple mechanical or
electro- mechanical. Start repairing the first
day! Call 1 (800) 682 -6877 or write VCR
MASTER SERVICE, 2001 Denison, Denton, TX
76201.

Best

60 Solderless Breadboard Projects in two easy to- read pocket books. Complete with circuit de-

scriptions, schematics, parts layouts, component
listings, etc. Both books (BP107 & BP113) only
$11.90 plus $3.50 for shipping. USA and Canada
only. US funds. ETT, INC., PO Box 240,
Massapequa Park, NY 11762 -0240.

SURVEILLANCE equipment transmitters, cameras, recorders, nite vision, bug detection. Kits,
SPY LABS, PO Box
plans $4.00 for catalog
231, Thornwood, NY 10594.
MOTORIZE your hand scanner, no more distorted

-

plans. Parts list. Diagrams. Circuit board. Schematics. Send; $12.95 + $2.00 S&H; A. GRAY,
20186A, Halifax, NS, B3R -2L1.

1

SPEAKER BUILDERS
BUILD your own speaker systems using our first
class speaker cabinets. Solid MDF cabinets
beautifully finished in textured black or with base coat to paint own color. Call or write for product
info and pricelist. VIRGIN CABINETS, R.R. #1,
Desbarats, Ontario, Canada POR 1E0 (705)
736-2826.

FRISON, Box 16466, North Hollywood, CA 91615.

TRAVEL
VACATION INCENTIVE PROGRAMS. Learn their advantages know the difference. For more information call: 1.900288 -2605, $1.95 per minute, 4 minute call. 18+ only.

"YOUR FREE
CATALOG KNOCKED

MY SOCKS OFF"
EDUCATION /INSTRUCTION
enpgineering.

8g

volumes com-

plete. $109.95. No

BANNER rTECHNICAL BOOIKS, 1203
Grant Avenue, Rockford, IL 61103.

EARN money now. Repair VCRs at home with this
easy to follow, step -by -step video. Actual in -shop
fixes. Ten years experience on one video tape.
Only $29.95. Call 1 (800) 862-6994. Visa/MC,
Disc.

LEARN Digital and Computer Electronics by
doing and seeing. Build a Digital Storage Scope
with an 8 channel Logic Analyzer that displays 8
signals simultaneously on a large LCD display.
Scope kits complete with tutorials start at $199.95.
Money back guarantee. NETRONICS R &D LTD,
(203) 355 -2659.

or crooked images. Plans and schematic, send

$20.00 to UNIQUE MACH. SYSTEMS, 945
Rosedale Ave., Baltimore, MD 21237.
DESCRAMBLER. Build your own. Complete

SATELLITE TV
SUPER low satellite prices. Free U.S. and International catalog. SATMAN, (309) 692 -4140 (Intl.),
(800) 472 -8626 in U.S.

BLACKJACK MONEY MAGNET Amazing System. Lose 9
Consecutive Hands And Still Make $2,000 /Day. Send $10 to:

Great kit for electronic
buffs. Silent Sam Turn
Signal reminder. Patent

reminder yet.
Wil not
bug you. Sounds briefy & repeats only if you forget
to cance. Quiet; braking resets ir. Complete kit of
all parts PCB, case & instructions only $15 PPD.
Wired units $7 more. Visa, MC. (814) 231 -8814.
Call for free information sheet. Silent Sem, 1827
Basil Dr, Columbus, OH 43227.
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FASCINATING Electronic Devices! Voice Disguiser! Vocal Truth Indicator! Lasers! Transmitters! Detectors! Free energy! High Voltage! Morel
Kits /Assembled! Catalog $4.00 (refundable)
QUANTUM RESEARCH, 17919 -77th Ave.,
Edmonton, Alberta, Canada T5T 2S1.

Approved!

HOME assembly work available! Guaranteed
easy money! Free details! SASE. HOMEWORK -

0014.

6 -Month

..,..

MAIL

BY
BEST
Write National,

BUSINESS OPPORTUNITIES
MAKE $75,000.00 to $250,000.00 yearly or
more fixing IBM color monitors. No Investment, start doing it from your home (a telephone 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.

We get that sort of comment all the
time. People are impressed that our
free Consumer Information Catalog
lists so many free and low -cost
government booklets. There are
more than 200 in all, containing a
wealth of valuable information.

Our free Catalog will very likely
impress you, too. But first you have
to get it. Just send your name and
address to:

Consumer Information Center
Department KO
Pueblo,
Colorado
81009

WANTED

-

WANTED: old tube
type Hi -Fi stereo equipment. Amplifiers, pre -amplifiers, tuners. Any
condition considered. Call ROB, (310) 652 -7434.

A public service of this publication and
the Consumer Information Center of the
U. S. General Services Administration
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Your Ticket To

SIJCCESS

PANASONIC,
PIONEER, JERROLD, OAK,
SCIENTIFIC ATLANTA

Over 28,000 technicians have gained admittance worldwide as certified professionals.
Let your ticket start opening doors for you.

AND MORE. LOWEST PRICES.
FREE CATALOG.

ISCET offers Journeyman certification in
Consumer Electronics, Industrial, Medical,
Communications, Radar, Computer and
Video. For more information, contact the
International Society of Certified Electronics Technicians, 2708 West Berry Street,
Fort Worth, TX 76109; (817) 921 -9101.

(800) 234 -1006
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Address

City
Only You Can Prevent forest Fires.

Zip

State
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becoming certified.
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"Study Guide for the
Associate Level CET Test." Enclosed is $10 (inc. postage).
Send one

American Heart Association
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TTL-CMOS

J

BONANZA

The Biggest Budget Buy an Experimenter,

Circuit Designer, or Engineer would want!
5

compact pocket guides provide a comprehensive listing of all commonly used TTL
and CMOS integrated circuits. All current families including: Standard, Low Power,
Schottky, Low Power Schottky, Advanced Schottky, Advanced Low Power
Schottky, High Speed and Fast Schottky, and all the commonly used CMOS
devices.

They're easy to use! Each page describes one component only and is divided
into eight parts, which offer the following: 1 -The device's schematic diagram.
Logic description. 3 -Data on the chip's operational characteristics such as signal
levels, etc. 4 -Major applications.
Summary of essential data. 6 -Table of TTL
families in which the component is available.
Device common name. 8 -Type
reference number highlighted at the bottom of page for rapid and easy reference.

2-

5-

7-

ORDER THE COMPLETE SET TODAY!
ELECTRONICS TECHNOLOGY TODAY INC.
P.O. Box 240, Massapequa Park, NY 11762 -0240
Paying by Check

Please charge my

Card No.

Each Book is $9.95
TTL Pocket Guide 7400- 74200,

Visa

MasterCard

Expiration Date

Signature

1

TTL Pocket Guide 74201 -74640,

Volume

2

111 Pocket Guide 746417430640, Volume 3

Name

CMOS Pocket Guide Standard

Address
City

Volume

Components, Volume

State

US and Canada orders only. Sorry, no Foreign orders.

Zip

1

CMOS Pocket Guide Special

Components, Volume

2

Check Off the Books You Want

L

Shipping Charges
Under $10.00
$10.00
$20.01
$30.01
$40.01

to $20.00
to $30.00
to $40.00
to $50.01
Over $50.00
Number of books ordered
Total prices of books
$
Shipping (See Chart)
$

Subtotal
Sales Tax (NY Only)

$2.50
$3.50
$4.50
$5.50
$6.50
$8.00

$
$

Total Amount

$
ALL PAYMENTS MUST BE IN U.S. FUNDS
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BUILD A TEST BENCH
(Continued from page 48)
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tery should be considered during operation. The internal resistance of a
typical dry -cell battery is between 10
and 100 ohms. Considering the cost
of batteries these days, you may want
to use an AC wall adaptor as a power
source for lengthy operation. If the external power supply is used, a resistor
(R4) should be added in series with
the source to simulate the internal resistance of a dry -cell.
In the author's unit, a 22 -ohm,

/-

watt resistor was used for resistor R4. To
prevent charging B1, a reverse -biased diode is used as an automatic
change -over switch. If external power
is removed, the battery automatically
takes over. If the battery you use for
your unit is a rechargeable, you can
omit diode D1 and choose a value for
R4 to limit charging current.
If

the

Test

Bench Amplifier

is

incor-

porated into another project, and
made to share the same power supply, such as a high -gain preamplifier,
use a 100 -ohm resistor for R4 and increase the value of C4 to 100 µF to

increase isolation from other circuitry
and prevent unwanted feedback.
The normal speaker load impedance for the LM386 is 16 ohms or
greater. An 8 -ohm speaker can be
used, however, provided that the supply voltage is clamped at 9 volts or
less to prevent overheating U1. If you
must use a 4 ohm speaker, further reduce the supply to 6 volts to keep U1
happy.

Using the Project. The Test Bench
Amplifier can come in handy in a
wide variety of applications. For instance, it can be used when checking
out a new circuit or repairing audio
products. In addition, it can be used
around the house with an inductive
pickup coil to trace concealed (inwall) AC wiring or to allow the whole
family to listen in when a favorite relative visits by telephone. It makes a
great extension amp for boosting the
output of headphone -style personal
radios. (Stereo sound, of course, requires that you build two such amplifiers, one for each channel.) In any
event, once you build it, you are sure
to find many applications for this versatile and useful circuit.

Want tb stay informed in the ever

changing world of mobile and
home electron'
the ontÿ

Tune into
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Multi-Choice.
lhether you're doing first -level troubleshooting or component -level diagnosis, Fluke meters offer

you one of the widest choice of capabilities and price ranges in the industry. Choices ranging from

the basic Fluke 12 with auto function V- Chekr" and Continuity Capture' ".

Io the classic Fluke 77

with Auto Touch Hold® and current measurements.

Fluke 77
The classic

Multimeter
$169.00

To the advanced Fluke 83 with Min /Max/Average recording,

Frequency, Duty Cycle and Input Alert

Plus a full

line of quality accessories to extend those

capabilities even further. No matter which Fluke

meter you choose, you can count on precise, reliable, consistent performance year in and

year out. 1lus, strong customer support and product warranties that measure up to any

in the industry. Make the choice

FLUKE 12

Capacitance

Fluke 83
Full- featured

FLUKE 77

Auto Touch Hold®

Auto Touch Hold ®and
Relative modes

measurements

that gives you the most choices.

Multimeter
$255.00

look to Fluke

FLUKE 83

The Fluke meters listed above feature DC /AC voltage, resistance,
audible continuity and diode test.

Chekr

Current measurements

Current measurements

Min/Max Record with
Relative Time Stamp

Analog /Digital display

AnaloryDigital display

Two-year warranty

Three -year warranty

Three -year warranty

Yellow holster with Flex
Stand"^

Yellow holster with Flex
Stand,'"

V

Continuity

(auto function)

Capture.'

Basic accuracy 0.9%

Alen,.

Basic accuracy 0.3%

Input

For measurements

Capacitance
measurements

to 4800 V -A

Frequency and Duly
Cycle

for the tools you need to get the job done right.

Min/Max/Avg, Recording
Basic Accuracy 0.3%

See your Fluke distributor, or call

for a catalog and the name of the

1- 800 -87 -FLUKE

Fluke 12
Auto -function

Multimeter
$95.00
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