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| “Electronics Workbench — As an
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design trade-offs, you can't beat it.”

MA. Chapman
Oceanside, California

Electronics Workbench gives vou the freedom
to quickly translate your design concepts and
specs into a workable circuit. Fine tune

effortlessly. Pliy what if” scenarios. And monitor
the circuit response. The simulated components
and test instruments work just like the real thing,
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Analog Module: Tuning an RF front end.

Electronics Workbench

The electronics lab in a computer™

Call: 800 263-5552
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908 Niagara Falls Bivd. #068, North Tonawanda, NY 14120-2060 .
Telephone: (416) 361-0333 FAX: (416) 3685799

For DOS, Windows or Mag Versio.
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EDITORIAL

HELLO DSS

if you were with us last month, you already know how | feel
about my cable company. Because of that, | had long wanted
to put in a satellite installation. Unfortunately, aesthetics (there
was no getting around the need for an 8- to 10-foot dish) and
other factors (namely numerous trees) made that virtually
impossible. That's why Thompson’s DSS (digital satellite
system) was like a dream come true.

For those of you still unfamiliar with it, DSS uses two (soon to
be three) closely spaced, high-power satellites to beam
roughly 175 channels of audio and video programming directly
to consumers' homes. The high power means that you can
use a small (18-inch) dish, while the close spacing means that
you do not need an actuator to move the dish from one
satellite to the next.

I've had my system for a little under a month now, and so far |
am very pleased with it. While not perfect, the video and audio
quality far surpass what | was getting from cable, and should
improve as a more advanced digital-compression scheme is
phased in early this year. As for programming, although | am
paying a little less per month than | used to for premium cable,
| have picked up almost 125 additional channels, including 50
pay-per-view channels and 25 audio-only music channels; and
the number of channels is expected to expand still further
during the year. Of course, there is also the initial outlay of
$699 to $899, plus installation costs. Due to high demand,
there is little if any discounting going on at this time.

In deciding whether or not DSS s for you, there are a few
downsides to consider. First, you need a clear line-of-sight to
the satellites. Second, if you want local programming, you will
need to either get it off-the-air or subscribe to your cable
company'’s “broadcast basic.” The five major networks are also
available via satellite if you live in an area where over-the-air
reception is not satisfactory. Finally, unlike large dishes, there
are no in-the-clear (unscrambled and free) signals.

DSS is an evolving technology, but the early results, and
acceptance, are promising. We will be keeping an eye on it, as
well as other satellite-TV services, and are planning some in-
depth coverage for later in the year. Look for it.

AZES

Carl Laron
Editor
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By Studying at Home

Grantham College of Engineering,
now in our 45th year, is highly experi-
enced in “distance education”— teaching
by correspondence—through printed
materials, computer materials, fax,
modem, and phone.

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

Our Engineering Technology B.S.
Degree Program is available in either of
two options:

(1) The BS.E.T. with Major Em-
phasis in Electronics, OR

(2) The BS.E.T with Major Em-
phasis in Computers.

Our Computer Science B.S. Degree
Program leads to the B.S.C.S.—the
Bachelor of Science in Computer Science.

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

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

[ ]

Accredited by
the Accrediting Commission of the

Distance Education and
Training Council

GRANTHAM
College of Engineering

Grantham College Road
Slidell, LA 70460
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PINNING US DOWN

A sharp-eyed reader spotted
two errors in my article,
“Switching with PIN Diodes”
(Popular Electronics, De-
cember 1994). In Fig. 5, diode
D3 is drawn in backwards. The
“arrow” should point up. In Fig.
7, diodes D3, D6, D9, and D12
are also shown backwards. |
hope those errors did not cause
anyone too much confusion.—
Joseph J. Carr.

LOW-VOLTAGE POWER
CONTROLLER

We have been advised of a few
corrections for the article “Build
a Low-Voltage Power Control-
ler,” which appeared in the
December, 1994 issue of Popu-
lar Electronics. First and
foremost, there has been a revi-
sion in the foil pattern for the
main board; the revised foil pat-
tern is shown here in Fig. 1.
Second, the phone/Fax number
for the supplier, TW Engineer-
ing, has changed; the new
number is 714-527-2547. There
were also a few typographical
errors: In Fig. 1, pins 6 and 7 of
U2-b are reversed:; in Fig. 4,
connection points P1 and P2
are reversed; and in the parts
list, D2 should be specified as a
1N751 Zener diode. We apolo-
gize for any problems those
errors may have caused.—
Editor

| am writing about Fazal A.
Rehman’s article, “Build a Low-
Voltage Power Controller” (Pop-
ular Electronics, December
1994). | am wondering about the
use of multiple IRFZ40's for
currents of more than 4 amps. |

LETTERS

believe that the use of a heat
sink for Q1 would be easier and
more cost-efficient. According to
the data in the November—
December 1994 Digi-Key cata-
log, the IRFZ40 has an ID
continuous rating of 35 amps,
and a PD maximum rating of
125 watts. Even with derating to
one-half, heat sinking of Q1
would allow a current much
larger than 4 amps. Also, for
lower currents, the IRFZ20, at
less than half the cost of the
IRFZ40 and the IRFZ42, should
be an excellent choice. The
IRFZ20 is rated at 15 amps and
40 watts. Because of the higher
on resistance of the IRFZ20 (0.1
ohm versus 0.028 ohm for the
IRFZ40), a smalil heat sink
should probably be used if the
current is as high as 3 or 4
amps.

The article presents an excel-
lent idea. | have never seen a
similar DC power controller, and
I can think of several uses for
one. | think most of the con-
struction articles (and others) in
Popular Electronics are good,
although | frequently make
minor changes in the projects,
which (I think) are improve-
ments.

B.S, CET
Hillsboro, MO

BELATED THANKS

I'm offering a very belated
thank-you for publishing my
“Haves & Needs’ letter in the

FIG. 1

December 1993 issue of Popu-
lar Electronics. | was trying to
get parts and a service manual
for my Gulbransen electronic
organ. Health problems, both
my wife's and mine, including a
couple of small strokes, kept me
from my computer and from
working on the organ.

| received letters from New
York, Minnesota, and Missouri,
and even as far away as Puerto
Rico. A gentieman from Con-
necticut even phoned and
offered to test the tubes, replace
them, and provide a service
manual!

Again, thank you. You can be
sure that any time | have a
problem with an electronic de-
vice, | will turn to Popular
Electronics for a solution.
JWH.

Leawood, KS

LEARNING VS.
TEACHING

This letter is in response to the
letter by A.S. from Taneytown,
MD, which appeared in the De-
cember 1994 issue of Popular
Electronics. | cannot ciaim to
fully understand the U.S. edu-
cational system, nor will |
pretend to. | wish to state, how-
ever, that claiming that
trigonometry and complex al-
gebra are not important in
today's society is pure non-
sense. There are virtually no
engineering fields—electronics
among them—in which you are
not required to use those
branches of mathematics.

No one is forcing the writer to
forget his skills; it is solely his
responsibility that they remain
strong. Most teachers | know do
their absolute best when it
comes to teaching, and | have
yet to see one who will not
answer a question that is off the
beaten path of what is currently
being taught. | believe that the
writer has a bad attitude when it
comes to learning or just is not
interested in the subjects being
taught. Perhaps both. My advice
for him is to find a field that
grabs his interest—it does not

sound as if it is electronics. The
learning will then be replaced by
a natural desire to know all he
can about the field, and it won't
seem like learning at all.

F.B.

Canada

1

MONITORING SOLAR
FLARES

Thank you for the article
“Ground Zero: The Other End of
the Radio Spectrum” by Kanl T.
Thurber (Popular Electronics,
October 1994). That is an area
that deserves more visibility.

Unfortunately, the information
contained in the section on so-
lar-flare monitoring is a bit
outdated—much has happened
since Chernan’s book was pub-
lished. For readers who might
be interested in this fascinating
area, | would like to direct thair
attention to Peter O. Taylor's
book, Observing the Sun
(Cambridge University Press,
1991). The author is the chair-
man of the Solar Section of the
American Assocation of Varia-
ble Star Observers (AAVSO),
and his book covers electronic
solar-flare observation as weljl
as visual techniques. Peter Tay-
lor leads an active network of
amateurs who, with simple ra-
dio equipment, monitor and
report solar-flare activity. Those
observations currently make up
more than 70% of all stations
reporting data to the National
Oceanic and Atmospheric Ac-
ministration (NOAA). Thus, it is
an excellent way for electronics
hobbyists to make very useful
contributions to science.

The AAVSO observers re-
ceive regular reports that
summarize all contributions, as
well as a technical newsletter
that describes new receiver cir-
cuits, antennas, computer-
based and electromechanical
data recording methods, sur-
plus-equipment conversion, etc.
Mr. Taylor has also published
related information in
Communications Quarterly.
SH.

Ambherst, NH
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Program That Really Hits Home!

Bring The Technology Home With A Bachelor Of Electronics

Engineering Degree. NoHassles. No High Cost!

Now’s the time {0 prepare for a profitable career.

We've lowered the cost of
higher education.

It's true! You can earn a four-yearf /

Bachelor of Electronics Engineering
Technology degree today ... and
prepare yourself for a high-paying
electronics career ... without quitling
your job or ever leaving your home.
Because World College, an affiliate of
the Cleveland Institute of Electronics,
offers you the total flexibility of indepen-
dent study programs proven effective for
people like you who truly want to suc-
ceed! World College independent study
lessons help you build valuable skilis

Mail/Fax Today
or Call

1-800-696-7532

step-by-step, and expert instructors are

personally available to you with a toll-free

call. What a way to earn an education!

Aworld of opportuniity. .
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World College gives you the skills,
the knowledge, the power to take
advantage of your best opportunity in
electronics. And you can do it all at
your own pace!

Withoutleaving home.

Warld College continually works
to provide its students with the most
advanced education tools. From the
latest equipment and reference books
45 breakifiieugh computer-simulated
experiments, students are exposed to

the latesttechnological advancements.

Al the uipment, parts, and soft

~‘ware you need &re included' i your

affordabletifion, jnciuding more than
300 hands-on lab experiments you
can complete in your home.

Choose your own pace.

Earn your bachelor’s degree
on your time — and at your pace —
because you pay tuition to World
College only as you complete the
upper-level semesters close to
graduation. The faster you make it
through, the less you pay. So you
have an incentive to make your future
happen quickly — yet the freedom
to chaose your own pace!

Send today for your FREE

course catalog — and give yourself that

future you've alwiays wanted —
with an el_gqthgié_@ dégree education
TN
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By Marc Spiwak

A Multimedia
Monitor

MULTIMEDIA
WATCH

For a long time, basic
computer peripherals
performed the same old
functions. A keyboard was
just a keyboard, a modem
was just a modem, a
monitor was just a monitor,
and a joystick was just a
joystick. But at some point,
various kinds of pointing de-
vices started to appear on
keyboards and fax ca-
pability was added to
modems.

Today we also have
monitors with speakers built-
in, just like they are in a TV
set. Specifically, | am now

The Audio 15 from Tatung adds a pair of speakers to an excellent
15-inch computer monitor. It makes for a near-perfect multimedia

workstation.

testing out a new 15-inch
monitor from Tatung, the
Audio 15. Besides having a
nearly flat screen and a
crisp, clean picture, the Au-
dio 15 has built-in stereo
speakers. The digitally con-
tfrolled monitor also has a

neat zoom feature built-in.
That eliminates the need to
reposition and resize the
picture for different ap-
plications.

The speakers are not self-
amplified, so you need
some kind of amplification,
either from a sound card
with a built-in amp or a
separate add-on one.
While the speakers are not
the kind that an audio en-
thusiast (or loud-music
listener) will want, they are
more than adequate for
the average guy or gai
who just wants to enjoy a
little multimedia, as well as
for most business-audio ap-
plications.

The best thing about the
Audio 15's speakers is that
they don't take up any extra
space on the desktop,
which | know is always a
very crowded place. |
would not be surprised if
eventually all monitors have
built-in speakers, and audio
enthusiasts will simply buy
better ones just as they al-
ways have in the past.

The Audio 16 has a sug-
gested retail price of $499.
Street prices, of course, will
surely be much lower than
that.

A NEW CONTROLLER

I mentioned before that
at one time, joysticks were
simply just joysticks. But I've
played with some unusual
joystick-like controllers re-
cently, including the new
Phoenix flight- and weap-
ons-control system from
Advanced Gravis, To start
with, Phoenix includes Grav-
is" usual high-quality joystick
control with adjustable ten-

sion. But Phoenix is much
more than just a joystick.

That bizarre-looking con-
troller combines a joystick, o
throttle and rudder control-
ler, and 24 programmable
buttons all in one unit. The
buttons can be set to ex-
ecute any joystick or
keyboard command. The
buttons can also serve pri-
mary and secondary
functions, for a total of 46
customizable functions. The
unit ships with pre-config-
ured control settings for
many popular games, and
custom settings can be
saved to disk.

Phoenix can control so
many functions because it
connects to both the
joystick port and the key-
board connector. A Phoenix
connector plugs into the
keyboard connector on
your PC, and your keyboard
plugs into the end of the
Phoenix connector.

Phoenix has a list price of
$149.95. For people who
want the utmost in flight
realism and control con-
venience, there’s nothing
like a Phoenix.

NEW STUFF

This month | have a few
discs that are particularly
useful to the staff here at
Popular Electronics. The
first one, Books in Print Plus
from Reed Reference Pub-
lishing, is basically a
database of all books that
are in print. Naturally, the
power of a computer and
a CD-ROM make it easy to
find what you are looking
for. Books in Print does not
come cheap, though. A
years subscription to the




The Encyclopedia of Science
and Technology is a
comprehensive reference
work that includes 7,300
articles and more.

disc sells for $1,095 for the
regular version and $1,595
a year for the version that
includes 238,000 book re-
views, Pricey as it is, it is
mighty useful.

The second disc thats
useful in the everyday pro-
duction of a magazine like
this one is the McGraw-Hill
Multimedia Encyclopedia
of Science & Technology for
Windows. That disc includes
7,300 articles, 105,400 terms,
and 122,600 definitions
from 841 major subject
areas. It is loaded with pic-
tures, audio, and video. This
disc is also an expensive
one, priced at $4,300, but it
is an exceptionally useful
disc to have on hand for
anyone who can afford it,
as it contains information
on aimost any conceivable
technical or scientific top-
| ic—including electronics.

The third disc is a year's
worth of Ziff-Davis' PC Mag-
azine on CD-ROM—the
complete text of 22 issues.
While | prefer fo read the
printed version of the mag-
azine, the CD-ROM version
is the best way to 1ook up
information on a particular
subject or product that has
been covered within the
last year. | find it difficult to
keep up with all the read-
ing material included in fwo
500+ page editions of the
magazine each month,
and so the CD-ROM is a
good way to find anything
important | might have
missed.

Moving on, | also | have a
small collection of discs that

Measure It All!

The DMM/LCR Meter/
Frequency Counter. All in One.

roubleshoot down to the
T component level — any

component! Verify poorly
marked parts, test for toler-
ances and damage. Wavetek’s
new DM27XT is not only a full-
function DMM, but also
includes complete inductance,
capacitance, and frequency
measurement capabilities.

* Wide LCR range:
10 © to 2000 MQ
10 pF to 2000 pF
100 pH to 20 H

e Autoranging frequency
meter 10 Hz to 20 MHz

e Ac and dc current to 20 A

¢ Logic test, diode test, max
reading hold, continuity
beeper, input warning
beeper, fused input
protection, battery saver

Consolidate your test bench with ‘ Sy
one meter that does it all — 200m,
Wavetek’s high-performing, : .
full-function XT Series DMM. Mo &
It's all in one compact, rugged, o
field-ready package with a big ML

0.7-inch, 3/2-digit display. oGS

Insulated probes and alligator e

clip leads are included, and g

there is a huge selection of . < PN
accessories, including current, - o« “20p
tf and HV probes, temperature - e
converters, holsters, and cases.
Ask for Wavetek DMMs. They're DM27XT
the meters to pick when you ST ;
have things to fix.

20m 4

119%

Other XT Series DMMs from $89.95

U.S.A.: (619)279-2200
Europe: (44/243) 531323
Asia Pacific: (852)865-1903
©1993 Wavetek Corporation
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