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Do you troubleshoot non-linear circuits or loads? If so, you need true-rms capability to e !

accurate measurements. Now you can get this capability without having to compromise 6
or safety to stay within your budget.

Priced at just $199.00*, the new Fluke Model 76 t |
DMM is the latest in the long line of true-rms valu
Fluke. You can use the Model 76 to easily meas
true-rms ac current and volts, dc current and vol
ohms, capacitance, continuity, and frequen-cy'.' \r
Model 76 is the only DMM in its class that meets.
CE, CSA, and TUV certification standards and onf
to the IEC 1010-1 product safety standard for Overvok
Category l}.m

You'll find that kind of true value all the way down the"
with Fluke test tools. See your local Fluke distributor to sele
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e g, S i
-

Fluke 32 Fluke 33 Fluke 76 Fluke 87 Fluke
$149* $269* $199* $335* >

“US list price. Prices subject
to change without notice.

(1) Approvals/Listing pending © 1995 Fluke Corporation £. 0. Box 9080, M/

: Everett, WA USA 98206-9090. U.S. (206) 356

Canada (905) 890-7600. Europe (31 40)

Other countries (206) 356-5500. All rights re:

Ad no. 00768

121 ON FREE INFORMATION CARD C e %@\ @ @ ‘é;—tﬁ-‘ﬂ’ F LU Kf. .

i www americanradiohistorvy com


www.americanradiohistory.com

- Take this GIANT CIRCUIT

LIBRARY for only $14.95

when you join the Electronics Engineers’ Book Club®

—Vols. 1=4 by Rudolf F. Graf

crossing detector circuits!

Turn to this com-
prehensive circuit library
for hundreds of project
ideas ... valuable
troubleshooting and
repair tips ... and con-
cise pinout diagrams and
schematics. In each
volume you'll find more
than 700 electronic and
integrated circuits and
100 + circuit categories
right at your fingertips
to give you ideas you
can use on the job or
at your workbench.

3,088 total pages 4,490 total illustrations

As a member of the

Electronics Engineers’

Book Club ...

... you'll enjoy receiving Club bulletins every 3-4
weeks containing exciting offers on the latest books
in the field at savings of up to 50% off of regular
publishers' prices. If you want the Main Selection,
do nothing and it will be shipped automatically. If
you want another book, or no book at all, simply
return the reply form to us by the date specified.
You'll have at least 10 days to decide. If you ever
receive a book you don't want due to late delivery
of the bulletin, you can return it at our expense. And
you'll be eligible for FREE BOOKS through the Bonus
Book Plan. Your only obligation is to purchase 3
more books during the next :2 years, after which you
may cancel your membership at any time.

Publisher's price shown. ©1995 EIZBC

THE ENCYCLOPEDIA OF ELECTRONIC CIRCUITS

Hundreds of circuit ideas alphabetically arranged — from Alarm circuits to Zero

“. . .includes schematics for the latest electronics circuits from industry leaders. .. "

—Popular Electronics

LD AL Yo
WL o

Book No. 5861488 Hardcover

If coupon is missing, write to: Electronics Engineers’ Book Club
A Division of The McGraw-Hill Companies, P.O. Box 549, Blacklick. OH 43004-9918

ELECTRONICS ENGINEERS’

BOOK CLUB HIE
A Division of The McGraw-Hill Companies,
P.O. Box 549, Blacklick, OH 43004-9918

YES! Please send me The Encyclopedia of Electronic Circuits—
Vois. 1-4 (5861488}, billing me $14.95 plus shipping/handling & tax.
Enroll me as a member of the Electronics Engineers’ Book Club
according to the terms outlined in this ad. If not satisfied, | may return
the books within 10 days and have my membership cancelled.

Name i

Address /Apt. # _ = I B e e —
(0] 4 — —— R

State - s

Zip Phone
Valid for new members only, subject to acceptance by EEBC. Canada must remit in U.S. funds drawn
on U.S. banks. Applicants outside the U.S. and Canada will receive special ordering instructions. A
shipping/handling charge & sales tax will be added to all orders. RPIF196
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75 Low-CosT SoFTWARE FOR PC-BOARD 9]  So, You WanT To Buy A
DEsIGN New ComMPUTER?
The job of designing a printed circuit board contin- ' ¥ )
ues to grow more demanding as components shrink -, B
in size and grow in complexity. Fortunately, per- | !g g
sonal computers can help make the job easier to -

bear. In this issue,  grrrrEEEE——————— — -
we look at PC- ‘ Q&....»f.n:»x iR
board layout soft- o=
ware packages

that are designed ) | DES ) A quick review that explains all
to run on your [HRUHZEIH EEETER of the jargon that you'll hear
desktop IBM-com- Bﬂapds . i ; slung around when you shop
patible personal i ' fora PC. — TJ Byers
computer. Each
package costs less
than $350. Most of
the programs are
linked in one way
or another to the
schematic-capture | iis
programs  that - -
were reviewed in the September and October 1995
issues of Electronics Now. A couple are stand-alone
PC-board layout programs, and one, TurboCAD, is
a general-purpose CAD program running with a
PC-board component library. All of the packages
were tested to see how they compare in price, ease
of use, and features. — TJ Byers

J] WAVEFORM GENERATOR
Circuits

Synthesizers, IC function-
generators, and LC-oscillator

{ circuits for generating
waveforms. — Ray M. Marston

As a service to readers, ELECTRONICS NOW publishes available plans or information relating to newsworthy products, techniques and scientific and technological
developments. Because of possible variances in the quality and condition of materials and workmanship used by readers, ELECTRONICS NOW disclaims any
responsibility for the safe and proper functioning of reader-built projects based upon or from pians or information published in this magazine.

Since some of the equipment and circuitry in ELECTRONICS NOW may relate to or be covered by U.S. patents, ELECTRONICS NOW 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.

ELECTRONICS NOW, (ISSN 1067-9294) January 1996. Published monthly by Gernsback Publications, Inc.. 500 Bi-County Boulevard, Farmingdale, NY 11735-
3931. Second-Class Postage paid at Farmingdaie, NY and additional mailing offices. Canada Post IPM Agreement No. 334103, authorized at Mississauga,
Canada. One-year subscription rate U.S.A. and possessions $19.97, Canada $27.79 (includes G.S.T. Canadian Goods and Services Tax, Registration No.
R125166280), all other countries $28.97. All subscription orders payable in U.S.A. funds only, via international postal money order or check drawn on a U.S.A.
bank. Single copies $3.50. © 1995 by Gernsback Publications, Inc. All rights reserved. Printed in U.S.A.

POSTMASTER: Please send address changes to ELECTRONICS NOW, Subscription Dept., Box 55115, Boulder, CO 80321-5115.

A stamped self-address envelope must accompany all submitted manuscripts and/or artwork or photographs if their return is desired should they be rejected. We
disclaim any responsibility for the loss or damage of manuscripts and/or artwork or photographs while in our possession or otherwise.
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Light-emitting diodes can be a
usefu! addition to virtually any
audio project.

— Robert C. Richards
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A REVIEW OF THE LATEST HAPPENINGS IN ELECTRONIGS

Pentiums for
supercomputers

The  Intel Corporation’s
Beaverton, Ore. operation recently
won a contract from the

Department of Energy (DOE) to
develop what it calls the world’s
fastest supercomputer. It will
include 9000 of Intel’s P6 micro-
processors, advanced versions of its
Pentium processors, yet to be intro-
duced. The processors will be
linked in a massively parallel con-
figuration. The cost for the super-
computer has been estimated at $45
million.

The machine, when built, will be
located at Sandia  National
Laboratories in Albuquerque, N.M.
It will be used by DOE scientists to
study challenging, data-intensive
problems. Included among them
will be simulations, the principal
means for ensuring the safety, relia-
bility, and effectiveness of U.S

nuclear weapons without actually
testing them.

Intel said its supercomputer
would be the first to reach the goal
of calculating more than a trillion
floating-point operations per sec-
ond, known as a teraflop. The com-
pany sees the supercomputer as a
way to erhance its reputation by
demonstrating that its production
microprocessors can compute in all
kinds of machines from laptops to
supercomputers. The Beaverton
operation used custom-made
microprocessors in its previous
supercomputers.

Non-levitating magnetic
(rains

The introduction of high-speed
magnetically-levitated trains (called
mag-lev) has been delayed by two
major stumbling blocks: the high
cost of laying suitable tracks and

i

e

. Prime Power Unit
e G i

Magnetic
Propulsion

ARTIST'S CONCEPT OF THE SERAPHIM HIGH-SPEED, MAGNETICALLY
POWERED TRAIN shows the ladder-like reaction plates mounted vertically at
the sides of the existing railroad track. The inset shows a cross section of one
possible train configuration.

difficulties in obtaining the rights of
way for those tracks. A new concept
developed at Sandia National
Laboratories, Albuquerque, N. M.,
has been advanced to get around
those problems—a magnetically
powered, high-speed train that does
not levitate.

The train is called “Seraphim”
(for SEgmented RAil PHased
Induction Motor). Unlike mag-lev
trains, which run with no engine
aboard, the Seraphim would carry
its own drive mechanism—a gas
turbine that powers on-board elec-
tromagnets. The pulsed magnets
will induce reversed electric cur-
rents in a scries of aluminum plates
bolted to or near the track. The
induced currents will create their
own magnetic fields, which oppose
those of the train. By contrast, mag-
lev trains are propelled by magnetic
attraction trom a series of stationary
electromagnetic coils that must be
powered along the length of the
track

According to the Sandia scien-
tists, the train would be relatively
inexpensive to build, and it could
run on existing track at speeds of up
to 200 miles per hour. Right now,
the maximum speed for passenger
trains traveling between Boston,
New York, and Washington, D.C. is
limited to 100 miles per hour, large-
ly by the condition of the tracks. By
contrast, demonstration mag-lev
trains in Germany and Japan are
expected to reach speeds of 300
mph, but they require specially-
designed and built track.

Nevertheless, the Sandia scien-
tists say that Seraphim will also be
able to go 300 mph on specially laid
tracks. A working model, powered
by magnetic coils, has reached a
speed of 34 miles per hour in a dis-

wwWw americanradiohistorvy com
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tance [2 feet from a standing start.
This, they say has demonstrated the
validity of the concept.

To facilitate its timely introduc-
tion, the Sandia-designed train would
travel at speeds limited by the imper-
fections in existing track. “This is an
incremental approach to entry into
the world of high-speed, magnetically
powered trains,” said Robert Turman,
manager of  Sandia’s  Magnetic
Propulsion Department. “We can
speed up the train if the public wants
it, at a later time, but more work
might be required. “He explained that
the curves of some sections of existing
track are too sharp for high-speed
trains. “At that later time, in those
locations, we’d either buy new rights-
of-way or elevate the track, he added.

In the Seraphim train, the fields
pulse on just as the magnets pass the
midpoint of the aluminum plates ,
triggered by optical sensors, to propel
the train forward by repulsion. The
aluminum plates would be pre-assem-
bled in ladder-like sections (the plates
serving as rungs) so that they could be
bolted to the track rapidly and inex-
pensively.

The train would ride on unpow-
ered wheels made of steel or compos-
ite materials instead of being levitated
by magnetic ficlds. In this way, the
cost and complexity of the system
could be turther reduced. With this
approach, both conventional dicsel or
electric powered trains could travel on
the same track as the new trains.
According to Sandia laboratory esti-
mates, the construction costs of their
system would be about one-quarter of
those for a mag-lev system.

Fuel cells for cars

The fuel cell has long been consid-
ered as an alternative power source for
private automobiles, but many prob-
lems have kept them at arm’s length.
They include the handling of hydro-
gen required for their operation and
the availability of a suitable low-emis-
sion hydrocarbon fuel. Fuel cells have
been aboard space shuttles and other
spacecraft, but they are costly and are
designed to self sustaining.

continued on page 50
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San Dicgo, CA 92123

©Wavetek Corp.,, 1995. Wavetek and the
Wavetek logo are registered tradamarks
of the Wavetek Corporation
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Raise your
standard to
Wavetek.

hy choose between paying more

for a brand name or getting more

functions for your money? Get
the best of both worlds with Wavetek.

Worldwide Service.
Support whenever and wherever you
need it

Tech-preferred Features.
The X1, meters have the largest
displays, auto-off, data hold, manual
and autoranging models in pocket-size
convenience.

Quality. Less than 0.5% warranty
returns assures continuous reliability.

Selection. Over 35 different
Wavetek DMNMIs to meet any
measurement nced.

User Safety. Conservative
voltage ratings, fused inputs, warning
beepers, shrouded test leads, and
designs that meet worldwide agency
approvals.

Total Value. Eight XL Scries

meters from $29.95 to $99.95 to meet
any requircment.

You don’t need to pay more.
You can’t afford to settle for less...

For the name and location of the
Wavetek dealer near you, call

1-800-854-2708

(outsice the U.S., call 619-279-2200)
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WHATS NEW IN THE FAST-CHANGING VIDEO INDUSTRY

BY DAVID LACHENBRULCH

Camcorder
standardization

A standard for measuring the
light sensitivity of camcorders has
been developed by an Electronic
Industries Association (EIA) engi-
neering committee and submitted
to the American National
Standards Institute (ANSI). The
new standard will give meaning to
low-light claims and make it possi-
ble for shoppers to make direct
comparisons from make to make
and model to model. Until now,
there has been no standard and the
same camcorder advertised as hav-
ing sensitivity of one lux in the U.S.
may have been rated 8 lux Japan.

The new standard recognizes
that low-light sensitivity represents
more than luminance alone—that
the recorded picture must be view-
able. Therefore, five different para-
meters are involved, with minimum
standards established for each:
luminance level, black level, lumi-
nance signal-to-noise ratio, chroma
level, and resolution. Measure-
ments can be made using standard
test equipment and four easily avail-
able charts: standard gray scale
chart, 18% gray card, resolution
chart, and color chart. Therefore,
any well-equipped service shop can
check manufacturers’ claims.

The standard is entirely volun-
tary, but it is already being adopted
by manufacturers for products to be
released this year in the United
States. All camcorders and video
cameras using the new standard will
be identified in ads and instruction
manuals as in terms of brightness in
lux “measured by the EIA method.”
It’s expected that many camcorders
which previously would have been

advertised as having sensitivity of
one or two lux will now have to be
rated at five, six, or seven lux.

Flash video player

The first practical video player
with no moving parts has been
announced by NEC in Japan, hut
production still appears to be about
five years in the future. The tiny
“Silicon View” player is self-con-
tained with its own 2.5-inch color
LCD and battery and fits in a pock-
et. It uses a solid-state credit-card-
size flash-memory card as a storage
device instead of tape or disc for the
MPEG-1 quality video picture,
thereby eliminating all mechanical
components. The video player is a
companion to a flash memory audio
recorder previously developed by
NEC. Silicon View’s big drawback
is playing time. Its 40-megabyte
memory card will store only four
minutes of video compressed 23-

fold. However, NEC says that in

five years it expects l-gigabit
DRANMIs to be available in quanti-
ties. Using four of these would pro-
vide one hour of planning time.

Flash memories, meanwhile, are
being developed for a variety of
purposes, and the first practical use
is expected to be as electronic
“film” for consumer-priced digital
still cameras. Twelve companies
have formed the Compact Flash
Association to promote wider use of
flash memories and to standardize
their use and parameters. Flash
cards can hold millions of charac-
ters of information and plug into a
wide variety of devices, retaining
the information when power is
turned off or they are removed
from a device. They’re expected to
be used wherever large memory is
required in small size.

Flash cartridges are about the
size of a pocket matchbox measur-
ing 1.4 by 1.7 inches and 0. 13 -inch
thick. They are currently available

continued on page 50

NEC’S SILICON VIEW player has a 2.5-inch color LCD screen. A solid-state
flash-memory card, shown to the right, contains the digitally compressed video

information.
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The Four-Year Electronics Degree
Program That Really Hits Home!

Bring The Technology Home With A Bachelor Of Electronics
Engineering Degree. No Hassles. No High Cost!

Nows the time to prepare for a profitable career.

We've lowered the cost of
highereducation.

It's true! You can earn a four-year
Bachelor of Electronics Engineering
Technology degree today ... and
prepare yourself for a high-paying
electronics career ... without quitting
your job or ever leaving ynur 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 skills

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 opportunity.

Where is your career headed?
With a four-year bachelor's degree
from World College, you call the shots,
choosing from.incredible, high-paying
opportunities in eiectronics, tele
communications, computer, electrical
power,-and many cther growing fields.

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!

Without leaving home.

World College continually works
to provide its students with the most
advanced education tools. From the
latest equipment and reference books
t6 breakthrough computer-simulated
experiments, students are exposed to
the lafest4echnological advancements.

All the equipment, parts, and soft-
ware you need are included in your
affordable tuition,snéluding 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 choose your own pace!

Send today for your FREE
course catalog — and give yourself that
future you've always wanted —
with an electronics degree educatiop.
from World College.

Take charge of your future in electronics.
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Four Powerful Reasons

To Connect With
World Coliege Today:

Earnyour four-year
degree!

1.
Lo
>
4.

Self-paced
training!

Independent study in
your home!

Expert
instruction!

—_———————_—_————_—_—___1

-
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Power! [—
Send me a FREE s
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(Please Print Neatly)
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1-804-464-4600.
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1-804-464-3687.
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WORLD
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Lake Shores Plaza
5193 Drive, Suite 113
Virginia Beach, VA 23455-2500
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Cleveland Institute of Electronics
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READERS QUESTIONS, EDITORS ANSWERS

12-Volt Blinker

L would like to conmect a 7805 volt-

age regulator that is fed from u 12-
volt batrery to a blinking red LED. Do
1 need capacitors on the regulator and a
limiting resistor on the ontput side to
the blinking ved LED? I prefer not to
use the LM3909 for lack of space.—G.
Ross, Vanconver, B.C., Canada

A Dblinking red LED, such as

Radio Shack’s 276-036, contains
its own current limiter along with
the blinking circuit; you can con-
nect it to the output of a 7805
directly. No capacitor is needed at
the output because the 7805 is quite
stable without one, and you don’t
need the slight improvementin reg-
ulation that the capacitor would
provide. A 0.33-pF or larger capac-
itor at the input is recommended to
ensure stability, but it might not be
necessary (sce Fig. 3). To save even
more space, you could use a 78105,
which is the low-power version of
the 7805, but with a 100 mil-
liampere maximum output current.
Refer back to Fig. 2 for the pinouts.

You're quite right not to use the
LM3909 in this application—it
would require a rather bulky capac-
itor (about 300 pF). The main pur-
pose of the LM3909 is to flash an
LED from a 1.5-volt battery, even

though the LED requires 1.8 volts
or more. It does this trick by charg-
ing the capacitor and then momen-
tarily putting it in series with the
battery so that the voltages add.

The 0.1pF capacitors at the out-
puts improve the regulation and
help to ensure stability; the capaci-
tor is optional with the 7812 but
required with the 7912.

‘PIIWEI‘ Supply Problems

I am baving problems with a posi-

tive/negative 12 volt regulated
power supply (see I'ig. 1). Whenever
power s applied o the circuit, the 7812
regulator overbeats and the 7912 pro-
vides a voltage that is less thaw —12
volts. Can you tell me what’s wrong?—

M. Schoppert, Orlando, FL

Taking vour first question first,

one “gotcha” of negative power
supply design is that the pinout of a
7912 isn’t the same as a 7812 (see
Fig. 2). (Due to a drafting error,
some of the pin numbers in our
April column were incorrect.)

If mixed-up pins aren’t the prob-
lem, try removing both of the volt-
age regulators and see what
happens. If the voltages are normal
(about 15 to 20 volts, unregulated,
on cach side), reinstall the regula-
tors onc at a time to identify the
defective one. If you don’t get nor-
mal voltages even with the voltage
regulators removed, check the
capacitors, diodes, and transformer.

»: ‘12802 |2 otz
INFO02
S
+ =3
= H700 o./
MmF
REEVOT
=
+
= 4700
= / o./
mwooz 2 3 o F
& 79/2 | /2y

FIG. 1—SPLIT POWER SUPPLY DESIGN.

Gable Shielding

Pve made a power supply for an
aidio amplifier. The amplifier has a
bumming noise when it run on AC
but is fine when run on DC. Does the
transformer need move shielding?—M.

Schoppert, Orlundo, FL,

o db o

7800 7400
SERIES SERIES
(POSITIVE) CNEGATIVE)

/ 2 3 / 2 3
|

+/N l +our

=+ L /N -our
78L00 79,00
SELIES SERIES
‘our N ,_L - -0UT
FIG. 2—VOLTAGE REGULATOR

PINOUTS aren't all the same. Note dif-
ferences between positive and negative,
and between full-size and low-power
versions.

L attempred to hook the stereo output

of my VCR to the high-level mpur
on miy stereo through an audio switch
box. I used regular unshielded audio
cable and the length was about 50 feet.
There was an enormous amount of
bum. The layout of the voom is such

wwWw americanradiohistorvy com



www.americanradiohistory.com

that it is impractical to move the stereo
and VCR closer to each other: | would
appreciate  any  belp  offered —C.
Pritchard, Brownsburg, IN

Now both of you know why they

make shielded cable. We live in a
sea of 60-Hz electromagnetic fields
which come from house wiring and
are easily picked up by sensitive audio
amplifiers, resulting in hum. Near a
TV set, there are also strong 60-Hz and
16-kHz fields from the deflection yoke.
Shielded cables keep this hum out of
the audio. They also keep the amplifier
from picking up its own output, which
would causc oscillation.

For long cable runs, you might
want to use microphone cable or RF
cable (RG-8, RG-58, or the like),
which has better shielding than ordi-
nary audio patch cords. Make sure
that all of the equipment is grounded
as specified in its instructions. If any of
the items has an unpolarized AC
power line plug, try reversing the plug
to see if the hum decrcases.

7805
or
78L05

(24724

770 30

vours BLINS

Y|
7

LE.
(RADIO SHAC K Y
0.5% 276-036)

wF \\

FIG. 3—12-VOLT LED FLASHER CON-
FIGURATION.

In homebuilt ecquipment, it’s
important to build sensitive amplifiers
compactly, keeping inputs away from
wires that carry AC power. Metal
enclosures improve shielding. Two
other sources of hum are power sup-
ply ripple (unlikely if you’re using a
regulator IC) and coupling from the
transformer. Ripple will diminish if
you use a larger filter capacitor; trans-
former coupling will diminish if you
put the transformer just a few inches
farther from the circuit.

Speaker cables don’t have to be
shielded hecause the speaker imped-
ance is so low (8 ohms) that it would
take a gigantic amount of 60-11z ener-
gy to have any audible effect.
‘Telephone wires unshielded
because telephones don’t pick up sig-

are
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HM304: 2 x DC-35MHz, TmV-20V/cm,
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One tree can make

3000000 matches. ‘ The HM304 and HM604-3 are the ideal scopes for your

applications and your budget. AutoSet allows you to
| concentrate on your work without worrying about
adjusting the scope. With the built-in RS-232 interface
its easy to control these analog scopes via your PC.

Call now: Toll-free (800) 247-1241

AT 1ES Inc. 266 East Meadow Ave. 1939 Plaza Real
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nals below 300 Hz or above a few
thousand hertz.

Automotive and Kit
Questions

Do you bhave plans on how to convert

my 40-amp alternator juto a high-
amp alternator? Also, are there any kit
companies left anywhere? I am interested
m building 4 PC and a TV.—R.
Christman, Friendship, W1

The alternator question is casy: just

take out the old alternator and put in
a higher-amperage one, together with
the appropriate  voltage regulator.
Converting an existing alternator isn’t
practical because you'd have to com-
pletely rewind it with heavier wire,
which wouldn’t fit in the space available.

Kits disappeared because electronic
equipnient no longer must be wired
by hand. Its cheaper to assemble a
printed circuit board with automatic
machinery than to pack the parts in a
box and ship them to the customer for
assembly. However, a color TV kit is
still available: The Grayvmark 544 is
available from Quantum Electronics,
4 Brishane Way, Irvine, CA 92715;
Tel. 800-858-WATT

For a PC, you don't really need a
kit; just order a suitable case, power
supply, motherboard, disk drives, and
other components from whoever gives
the best deal, and put them together.
Every town has several people in it
who make their living doing just this.

The kits that remain available are
generally small items with hobbyist
appeal. The biggest kit company is
Ramsey Electronics, 793 Canning
Parkway, Victor, NY 14564 (1-716-
924-4560); theyv specialize in unusual
radio receivers, transmitters, and test
equipment.

0id Oscilloscope Manual

Where can I get a manual for an Eico
model 460 oscilloscope?—73. T. Haynes,
Newark, N7

Eico can still be reached at 363

Merrick Road, Lynbrook, NY

HOW TO GET INFORMATION ABOUT ELECTRONICS

Books: Several good introducto-
ry electronics books, including
Building Power Supplies, are avail-
able at Radio Shack.

Our favorite general electronics
textbook is The Art of Electronics,
by Paul Horowitz and Winfield Hill,
available from the publisher
(Cambridge University Press, 1-
800-872-7423) or on special order
through any bookstore. Its 1125
pages are full of information on how
to build working circuits, with a min-
imum of mathematics.

Also indispensable is The ARRL
Handbook for Radio Amateurs,
comprising 1000 pages of theory,
radio circuits, and ready-to-build
projects, available from the
American Radio Relay League,
Newington, CT 06111, and from
ham radio equipment dealers.

Copies of past articles in
Electronics Now, Radio-Electronics,
Popular Electronics, and Hands-On
Electronics are available from our
Reprint Bookstore, PO Box 4099,
Farmingdale, NY 11735 (516-293-
3751). )

Electronics Now and many other
magazines are indexed in ‘the
Readers’ Guide to Periodical
Literature, available at your public
library. Copies of articles in other
magazines can be obtained through
your public library’s interlibrary loan
service, expect to pay about 30
cents a page.

The full text of Electronics Now is
available in the electronic versions
of the Readers’ Guide to Periodical
Literature. Electronics Now is also
abstracted and indexed in
Academic Abstracts and Magazine
Article Summeries (83 Pine Street,
Peabody, MA 01960; Tel: 800-653-
2726).

Service manuals for radios,
TVs, VCRs, audio equipment, and
some computers are available from

11563. Also wry Hi Manuals, PO Box
802, Council Bluffs, IA 51502. For
general information see “New Life for
Old Oscilloscopes,” Electronics Now,
September 1994, pp. 57-64.

Gatch the Wind?

I'mz trying to measure and record wind
speeds in isolared aveas. I've looked for
a portable, self-powered tachometer, but

Howard W. Sams & Co,
Indianapolis, IN 46214 (1-800-428-
7267). The free Sams catalog also
lists addresses of manufacturers
and parts dealers. Even if an item
isn't listed in the catalog, Sams may
have a schematic on file that can be
copied for you.

Manuals for older test equipment
and ham radio gear are available
from Hi Manuals, PO Box 802,
Council Bluffs, 1A 51502,

Replacement transistors, ICs,
and other semiconductors, mar-
keted by Philips ECG, NTE, and
Thomson (SK), are available
through most parts dealers (includ-
ing Radio Shack on special order).
The ECG, NTE, and SK lines con-
tain just a few hundred parts that
substitute for many thousands of
others; a directory (supplied as a
large book and on diskette) tells you
which one to use. NTE numbers
usually match ECG; SK numbers
are different.

Remember that the “2S" in a
Japanese type number is usually
omitted; a transistor marked D945 is
actually a 25D945.

Hamfests (swap meets) and
local organizations can be located
by writing to the American Radio
Relay League (Newington, CT
06111). A hamfest is an excellent
place to pick up used test equip-
ment, older parts, and other items at
bargain prices, as well as to meet
your fellow electronics enthusiasts
both amateur and professional.

Writing to Q&A: We welcome
your questions. The most interest-
ing ones are answered in print, usu-
ally within 6 to 9 months. Please be
sure to include plenty of background
information (we’'ll shorten your letter
for publication). We regret that we
cannot give personal replies.

all Pve found are systewms that need an
outside power supply.—K. W. Symons,
Prove, UT

You might try using a small hobby-

type DC motor as a generator,
connected to a voltmeter (analog, not
digital, in order to absorb fluctua-
tions). The voltage should be roughly
proportional to the speed of rotation,
which in turn will indicate wind

speed. [EN|
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SEND YOUR COMMENTS TO THE EDITORS OF ELECTRONICS NOW MAGAZINE

MUSIC VISION CORRECTIONS

An error appeared in the parts
placement diagram (Fig. 10) of the
article, “Music Vision” (Electronics
Now, November 1995). The label
for resistor RS9 was incorrectly
placed; It appeared as an unlabeled
Jumper located below R60. In addi-
tion, the solder-side of the PC board
was reversed in the X-ray view, Fig.

The corrected version is shown

below.—Editor

TELCO IN A BOX CORRECTIONS

I spotted an error in the article,
“Telco in a Box” (Electronics Now,
September 1995). and a corrected
schematic was published. Since
then, I have found two other errors.
First, resistors R1 and R2 should be
at least one-watt resistors but two
watts would be better if you want to
make allowance for a telephone
with an internal short circuit.

Second, the author stated that
the telephone company’s ring signal
pulses “the 50-volt DC line voltage
on and off at about 20 Hz.” T have
found that the ring voltage is much
higher than that, and available ring
generators provide a much higher

voltage. For example, the JEC
TECH RG-1 (“Phone Line
Simulator,” Electronics Now, August

1993) has an output of about 85
volts at 20 Hz. The output of the
telephone ringing generator mod-
ule, No. 56-374, from Hosfelt
Electronics is 180 volts peak-to-
peak at 20 Hz.

Most telephone equipment will
respond to a 60-Hz ring signal. 1
plan to use a second power trans-
former, rated for either 24 or 36
volts, with the secondary turns in

series with T'1, to give a ring volt-
age of 50 or 60 volts. I still like the
“Telco in a Box” because it is a sim-
ple, useful circuit. [ have already
located defects in several tele-
phones with the breadboarded test
circuits | have built.
BILL STILES, CET
Hillsboro, MO

When the November “Letters”
column mentioned that several
eagle-eved readers had found an
error in the “Ielco in a Box”
schematic, | assumed someone else
would have caught another error in

the circuit.

The standard for telephone con-
nections states that the red (“ring™)
lead is to have negative polarity
with respect to the green (“tip”)
lead. The design shown does not
follow this standard. Most recent
RJ-11-based devices are designed so
they are polarity insensitive. |
assume that was done because, as
simple as it mught be, keeping the
polarity correct is not always done.
The article clearly illustrates that
specific point.

continued on puge 23
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20 COOPER SQUARE « NEW YORK, NY 10003

(212) 529-0466 « (800) 633-5477 « FAX (212) 529-0486

USA MILITARY JAN TUBES  n~EW. ORIGINALLY BOXED, AVAILABLE IMMEDIATELY

TUBE NUMBER 1 PC. 10 PCS. 25 PCS. 50 PCS. 100 PCS. 500 PCS. 1000 PCS.
0A3 JAN 1.15 .90 75 65 55 45 40
0C3W JAN RAYTHEON 3.65 2.90 2.30 1.90 1.60 1.30 1.20
5Y3WGTA JAN PHILIPS 4.90 3.90 3.40 2.90 2.60
6ANSa JAN PHILIPS 5.90 4.70 4.20 3.80 3.15 2.60 2.30
BAS7GA JAN GE 6.15 4.90 3.50 2.90 2.55 2.20 1.90
68J7 JAN GE 2.00 1.60 1.40 1.20 1.00 .90 .80
6BL8 JAN SYLVANIA 165 1.30 1.10 80 65 50 45

 6B07a JAN GE 2.00 1.60 1.35 1.15 95 .80 70
6CAWA JAN PHILIPS 4.70 3.75 2.90 2.30 1.80 1.65 1.55
60J8 JAN PHILIPS 3.65 2.90 2.30 1.60 1.40 1.15 95
BEAS JAN PHILIPS 2.00 1.60 1.35 1.15 95 .80 70
6HB JAN GE 65 50 40 30 25 20 15
6JSWGT JAN PHILIPS 4.40 3.50 2.60 2.10 1.80 1.65 1.55
BLEGC JAN PHILIPS 2150 16.90 16.20 15.40 14.90 14.40 13.90
BLEWGB JAN PHILIPS 19.90 15.90 14.90 13.90 12.90 12.20. 11.80
6SJ7 JAN GE METAL 1.15 . .90 .80 .70 60 55 50
BSL7WGT JAN PHILIPS 7.40 5.90 4.90 4.40 3.90 3.60 3.30
BSN7WGTA JAN PHILIPS 7.40 5.90 4.90 4.40 3.90 3.60 3.30
6S07 JAN GE 3.15 2.50 2.00 1.50 1.20 1.15 1.10
6USa JAN PHILIPS 2.00 1.60 1.35 1.15 95 .80 .70
BVGGT JAN GE (GLASS) 1240 9.90 9.50 8.80 8.40 7.60 6.90
6X5WGT JAN PHILIPS 1.90 1.50 1.35 1.20 1.05 1.00 95
12AT7WC JAN GE 6.15 4.90 4.40 3.90 3.25 2.90 2.70
12AU6 JAN PHILIPS 1.90 1.50 1.25 1.00 90 80 .70
12AX7WA JAN GE 9.65 7.70 6.50 5.90 5.40 4.90 450
12AX7WA JAN PHILIPS 9.65 7.70 6.50 5.90 5.40 4.90 4.50
128G7 JAN RCA 1.00 80 70 60 50 40 35
12SH7 JAN GE 1.00 80 70 .60 50 40 35
12SL7JAN GE 1.25 1.00 .90 80 70 60 55
83 JAN GTE 875 7.00 6.40 5.80 5.50 4.90 4.65
8298 JAN CETRON 8.55 6.85 6.25 5.65 5.35 4.75 4.50
5656 JAN RAYTHEON 7.50 6.00 5.00 4.20 3.30 2.50 2.20
5750 JAN GE 1.00 80 70 60 50 40 35
5751 JAN GE 6.15 4.90 4.30 3.90 3.20 2.70 2.30
5814a JAN PHILIPS 3.75 3.00 2.75 2.50 2.20 2.00 1.90
6080WC JAN GE 6.15 4.90 4.40 3.90 3.40 2.90 2.60
6188 JAN PHIL=MiL 65L7 11.15 8.90 7.90 6.40 5.90 5.60 5.30
6189W JAN PHILIPS 3.75 3.00 2.75 2.50 2.20 2.00 1.90 |
6922 JAN PHILIPS 4.25 3.40 2.80 2.10 1.90 1.65 145
7581a JAN PHILIPS 19.50 18.00 17.25 16.50 16.75

L
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EQUIPMENT REPORTS

PROTEK’S DIGITAL MULTIMETER HAS AN RS-232C INTERFACE

Store, process, and print out
measurements on your PC
with the handbeld
Protek 506 DMM.

CIRCLE 15 ON FREE INFORMATION CARD

We routinely evaluate new
electronic test instru-
ments that have been submitted to
us by their manufacturers for
review. We then write up our find-
ings in these equipment reports.
Needless to say, handheld digital
multimeters (DMM) are prominent
among the equipment we have
reviewed, so when we were offered
a new DMM to test, our response
was generally ho-hum. However, it
turns out that the Protek did come
up with an unusual feature to its
new 506—an interface for connect-
ing the DMM to a personal com-
puter so you can store, process, and
print out measurement data.
Protek’s 506 is at the top of its
new DMM family that also includes
the 504, and 505. The 506 will do
everything that the other models
will do but it is the only one to offer
the RS-232C serial interface that
permits the instrument to transfer
data to a personal computer. Protek
recognized that the PC can supple-
ment the features of its DMM by

permitting measurements to be

Prolek 508 ot vt

stored, printed out as a data log, or
introduced into spread sheets,
reports or graphics.

Basic specifications

The Protek 506 is a 33/,-digit,
4000-count, autoranging DMM
with a dual-function liquid-crystal
display containing an analog bar-
graph. It includes a 9,999 (10 MHz)-
count frequency counter and annun-
ciators. In addition to its ability to
measure all of the basic electrical
variables—AC and DC voltage and
current (to 20 amperes), and func-
tion as an ohmmeter, it provides
true RMS readings. Other outstand-
ing features include a ten-location
data memory, the ability to measure
inductance and capacitance, and a
provision to read decibels.

The DMM is packaged a now
conventional-appearing, flat, rec-
tangular case with a panel-mounted,
12-position rotary multifunction
switch. Eight front panel pushbut-
tons are assigned to special func-
tions and four parel-mounted jacks
accept probes for different mea-

surement scales. The included RS-
232C cable plugs into the top of the
case. This instrument has a time
mode with alarm, clock, and stop-
watch, and it can perform
min.,max., and averaging. In addi-
tion, it can do continuity and diode
testing.

The evolving DMM market

The Protek 506 is an excellent
example of evolutionary progress in
handheld DMMs. In the global
electronics market, all DMMs have
profited from the decreasing price
of components due to increasing
demand and production volume,
particularly for the crucial integrat-
ed circuits that handle the conver-
sion of analog measurements to
digital values and the display of that
data. The ready availability of the
DMM conversion chips and display
drivers has turned the DMM into 2
commodity instrument, if not exact-
ly a consumer electronics product.

To set itself apart from other
manufacturers, the DMM maker
today must include some unusual
feature or features to distinguish his
products from the hundreds of
look-alikes in all price ranges. This
raises two questions: do buyers real-
ly want those features, and how
much are they willing to pay for
them? The marketplace inevitably
provides the answers.

From the customer’s point -of-
view, the DMM, regardless of its
country of origin, offers exceptional
value in all price ranges. The DMM
is arguably the most popular, versa-
tile, and cost-effective instrument
available today for the maintenance
and repair of electronics. As is true
of many other electronics products,
the latest DMMs offer more in

continued on page 22
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You can simply plug the new TiePieSCOPE - HS508 into the parallel
port of your portable or desktop PC. With the advanced software,
you can use this two channel, 8 bits, 50 MHz measuring instrument
as a fast digital storage oscilloscope, including a lot more features
than a single oscilloscope! Moreover, the TiePieSCOPE - H5508 con-
tains a multiple display voltmeter (up to 5 MHz true RMS), a spec-
trum analyzer with an harmonic distortion meter and a transient
recorder for recording a variety of signals.

The TiePieSCOPE - HS508 is supplied complete with user manual,
software, and two probes.

Call now for a free demo diskette and our catalog!!
Toll-free: 1-800-626-6929

CONWAY Engineering, Inc.

8393 Capwell Drive, Oakland, California USA 94621-2113
Tel.: (510) 568-4028 - Fax: (510) 568-1397
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NEW PRODUCTS

UseE THE FREE INFORMATION CARD FOR FAST RESPONSE

OSCILLOSCOPE TRIGGER DEVIGES

THE SUPERPROBE OSCIL-
loscope triggering devices from
Programmable Designs are instru-
ments that can trigger complex
events in digital circuitry and sim-
plify circuit debugging and testing.

CIRCLE 20 ON FREE INFORMATION CARD

They will work with any oscillo-
scope to provide a wide range of
event-triggering options. Four dif-
ferent models are available.

The SuperProbe II has 18 digital
logic inputs and a clock input. It
supports three clocked triggering
modes and one combinatorial (pat-
tern-match) triggering mode. The
device works with flexible logic
combinations for specifying trig-
gering events. These include no-
match triggering for triggering
when certain unexpected events
occur. This model has separate
“pattern select” and “don’t care”
configuration DIP switches.

Status LEDs permit the moni-
toring of power, input signals, trig-
gering activity, and clock activity.
This instrument includes an inter-
face cable assembly with removable
grabbers and gold-plated machined

contacts that work with IC clips and
0.025-inch posts.

SuperProbe I is a pattern-match
or word-recognition version with
17 digital inputs. It allows any logi-
cal combination with up to 17 sig-
nals to be specified for the trigger
event. This model is offered in two
versions. The standard version
includes an interface cable with per-
manently attached grabbers for
through-hole component leads.
The deluxe version has a cable
identical to the one included with
the SuperProbe II.

The SuperProbe Basic-8 permits
pattern-match triggering with up to

eight signal inputs. It includes a

cable with permanently attached

through-hole component grabbers.
SuperProbe pricing ranges from

$99.00 to $549.00, depending on

the model.

PROGRAMMABLE

DESIGNS INC.

41 Enterprise Drive

Ann Avbor, MI 48103-9503

Phone: 313-769-7540

Fax: 313-769-7242

E-mail: design@prog-designs.com

INDUSTRIAL CONTROL SYSTEM

THE QED INDUSTRIAL
Control System (ICS) from Mosaic
Industries is a single-board comput-
er with either a character or graph-
ics LCD display, and a keypad or
touchscreen. It has a battery-backed
memory, real time clock, analog and
digital I/0O, board area for prototyp-
ing, and provision for serial commu-
nications. The system is packaged in
an industrial-style enclosure with
screw-terminal connections.

This packaged system is intend-
ed for many different applications
including machine automation, data
acquisition, and robotics. The ICS
can intcrpret data from tempera-
ture, pressure, and optical sensors;
process the input data; and control
stepper motors, valves, relays, and
other actuators.

CIRCLE 21 ON FREE INFORMATION CARD
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Palm-sized plug-in cards introduce
isolated high-current outputs and
high-voltage inputs, 4 to 20-mil-
liampere signalling, and analog-to-
digital or digital-to-analog
conversions. The system modules can
be programmed in C or Forth from a
personal computer with on-board
multitasking software.

The QED Industrial Control
System with character display and
keypad (ICS-AK) is priced at $995.00.
With a graphics display and keypad
(ICS-GK), it is priced at $1190.00.
MOSAIC INDUSTRIES, INC.

5437 Central Avenue, Suite 1
Newark, CA 94560
hone: 510-790-1255
Fax: 510-790-0925

MONOLITHIC CRT DRIVER

THE 1L.M2406T FROM NAT-
ional Semiconductor is advertised as
the industry’s first monolithic IC cath-
ode-ray tube driver. This triple-chan-
nel, 40-MHz CRT driver, designed
for SVGA and XGA monitors. The
bipolar device is capable of supporting
scan frequencies up to 58 kHz/72 Hz.

The LM2406T can drive a cathode
capacitance of 8 pF with a voltage
swing of 40 volts peak-to-peak, and it
has a rise and fall time of 9 nanosec-
onds. When paired with National
Semiconductor’s LMI1203N  or

LM1207N video amplifiers, the com-
bination forms a complete video chan-
nel for SVGA and XGA computer
monitors.

The monolithic IC includes inter-

CIRCLE 22 ON FREE INFORMATION CARD

nal protection to prevent momentary
short circuiting. It reduces monitor
component count, simplifies system
design and manufacture, and increases

system reliability It is offered in a
reduced-size TO-220 package.

The LM2406T monolithic CRT
driver is priced at $2.50 in quantities
of 1000.

NATIONAL SEMICONDUCTOR
CORPORATION

2900 Semiconductor Drive

Santa Clara, CA 95052-8090
Phone: 1-800-272-9959

MULTIMETER WITH
CLAMP-ON ADAPTER

THE AMPROBE MODEL PMM-
1 is designed so that a clamp-on
adapter can be connected, allowing it
to measure up to 300 amperes. The
basic DMM is a 3200-count instru-
ment that measures AC and DC volt-

AMPRODE 7
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age to 600 volts and ohms to 30
megohms. It has an annunciated LCD
readoutand a 65-segment analog bar-
graph,. The DMM offers auto and
manual ranging, audible continuity
testing and data hold. It also performs
diode checks The PMM-1 has 600-
volt AC and DC protection on all
ranges.

With the addition of the PMM-C
clamp-on adapter, the PMM-1 can
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measure up to 300 amperes AC. The
adapter jaws will close over conduc-
tors up to 1.14-inch in diameter. The
combination has an output of 1 milli-
volt AC per 0.1-ampere AC. With
additional  optional  accessories,
thePMM can do infrared scanning
and measure up to 1000 amperes AC,
600 amperes DC, temperature, and up
to 400 kilowatts.

The PMM-1 digital multimeter
with carrying case, test leads, batter-
ies, and a user’s manual is priced at
$69.85. The PMM-C clamp-on acces-
sory is priced at $49.85.

AMPROBE INSTRUMENT
630 Merrick Road

Lynbrook, NY 11563

Phone: 1-800-477-VOLT

or 516-593-5600

Fax: 516-593-5682

COMPUTER CARD FOR
MULTIMEDIA PRESENTATIONS.

THE MODEL ME1000 (VGA2-
NTSC) plug-in computer card from
Methode Electronics allows multime-
dia presentations to be displayed on a
standard television receiver or record-
ed on a VCR. The card converts VGA
computer graphics, computer-aided
designs, and multimedia presentations
to standard N'TSC video output.

The card automatically detects and
switches between 640X480 pixel,
320%200 pixel, and 80-column text
modes. The plug-in card works with
any IBM or compatible personal com-
puter that has an Intel 386, 486, or
Pentium processor , an ISA bus, and a
graphics card with the appropriate
connector.

The ME1000 also provides flicker-
free images, CAD-drawing output
with no missing lines, and sharp 80-
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CABLE TV
CONVERTERS/
DESCRAMBLERS:

» Novavision 5600, 5700, 5800
5-lot @ $195.00 ea

* M-80
10-lot @ $49.00 ea

* TNT Original Digital Dynamite
10-lot @ $45.00 ea.

* PIO TRIPLE-MODE Add On
10-lot @ $55.00 ea

CALL FOR MANY OTHER
POPULAR MODELS!!

ALL EQUIPMENT AVAILABLE IN STOCK!
FAST DELIVERIES! WE SHIP WITHIN 24 HOURS!
30 DAY GUARANTEE / | YEAR WARRANTY

= =
1-800-818-2282

8 a.m. to 5 p.m. CST, Monday - Friday

PR®: 1

DISTRIBUTORS, INC.
13 S. Randall Road #507, Algonquin, IL 60102

NOTE Conwverters and Descramblers must be used according to The Federal
Cable Television Consumer Protechon and Competion Act of 1992

NO ILLINOIS ORDERS ACCEPTED

Be an FCC
LICENSED

ELEGTHDNIC TECHNICIAN'

| Learn at home in spare time.
' No previous experience needed!

_/4\ Ll
No costly school No commuting to class.
The Original Home-Study course prepares
you for the “FCC Commercial Radio-
telephone License.” This valuable license is
 your professwna] ‘ticket” to thousands of

0> exciting jobs in Communications, Radio-

2 TV, Microwave, Maritime, Radar, Avionics

& and more...even start your own business!

S You don’t need a college degree to qualify,

t but you do need an FCC License.

S No Need to Quit Your Job or Go To School

3 This proven course is easy, fast and low

z cost! GUARANTEED PASS-You get your

a FCC License or money refunded. Send for

2 ¢ FREE facts now. MAIL COUPON TODAY!

.8 el gt el S U
i-ﬁ 1 COMMAND PRODUCTIONS i
| FCC LICENSE TRAINING, Dept. 90 1

1 P.O. Box 2824, San Francisco, CA 94126 |

| Please rush FREE details immediately! ]
181 NAME :
ADDRESS |

L o STATE pat ) d

column text mode. The card conforms
to multimedia standards, and it is
compatible with AutoCAD and 3D
Studio CAD software. It is also com-
patible with DOS and Windows oper-
ating systems. The cards can display
256 colors and are easily installed with
the included internal cable.

The ME1000 (VGA2NTSC) plug-
in card is priced at $525.00
METHODE ELECTRONICS, INC.
dataMate Division
7444 West Wilson Avenue
Chicago, 1L 60656
Phone: 708-867-9600
or 1-800-323-6858
Fax: 708-867-3149

DESKTOP MACHINING CENTER

KEPRO CIRCUIT SYSTEMS
has introduced the AccuMILL/Plus, a
miniature automated X-Y-Z desktop
machining center. It can drill, mill,
route, and engraves circuit boards.
The machine can be fitted with eight
different tools. It can drill through
both single- and double-sided circuit
boards to 0.00025-inch resolution for
short-production runs or prototyping.
It can also mill circuit patterns and
machine complex three-dimensional
objects from plastic, aluminum, brass,
wood, or modeling wax.

The worktable the

for

AccuMILL/Plus measures 10x14-
inches. Its automated tool carousel has
eight tool motors. These mclude one
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fully automatic, fixed/floating position
for accurate milling of irregular sur-
faces. Adjustments can be made to
0.001 inch. The machine has three
different motor speeds: 7000, 28,000,
or 50,000 rpm. Three-axis mounting
of the tools permits the fabrication of
three-dimensional parts.
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The AccuMILL software package
is compatible with AutoCAD,
AutoSKETCH, and CorelDRAW. It
can interpret ASCII and HPLG plot-
ter-files running under MS-Windows.
The AccuSTEPPER controller is an
automated computer interface that
controls all three axes.

The AccuMILL/Plus desktop
machining center is priced at costs xx.
KEPRO CIRCUIT SYSTEMS, INC.
630 Axminister Drive
Fenton, MO 63026-2992
Phone: 1-800-325-3878
Fax: 314-343-0668

MEMORY TEST PACKAGE

THE SIMCHECK PLUS MEM-
ory tester from Aristo Computers
combines the SIMCHECK memory
module tester with a 40-bit port
adapter in a single package. Together,
they can do complete testing of both
\\\‘\‘ Pl

A g
BN o
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30-pin and 72-pin single-in-line
memory modules (SIMM). The
enhanced memory tester includes a
universal power supply that can be
plugged directly into the tester or into
the 40-bit port.

The basic SIMCHECK memory
tester tests all standard SIMM and
single-in-line (SIP) memory modules
with eight or nine bits of 64- and 256-
kilobit and 1-, 4-, and 16-megabit
memory. The 40-bit port enhances
the tester’s ability to test 72-pin
SIMM modules that have a data bus
with up to 40 bits and a maximum
memory capacity of 128 megabytes.

SIMCHECK Plus is priced at
$1490.00
ARISTO COMPUTERS INC.

6700 SW 105th Avenue, Suite 300
Beaverton, OR 97008

Phone: 1-800-3-ARISTO

or 503-626-6333

Fax: 503-626-6492
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STERED AUDIO DIGITAL-TO-
ANALOG CONVERTER

The PCM1712 stereo audio mono-
lithic IC digital-to-analog converter
(DAC) from Burr-Brown includes an
8% oversampling digital filter, a third-
order multilevel delta-sigma modula-
tor, a low-pass filter, and an analog
output amplifier. It is intended for
automotive and consumer electronics
products such as CD players, tuners,
keyboards, CD-ROM drives, and
CD-karaoke systems.

Key specifications for the device
include i87-dB THD+N (full scale),
94-dB dynamic range, and 98-dB sig-
nal-to-noise ratio. The on-board digi-
tal filter has i35-dB stopband
attenuation and *0.17-dB passband
ripple. Several special functions are
available, including digital attenua-
tion, de-empbhasis, soft mute, and dou-
ble-speed dubbing. The PCM1712
supports both 16-bit normal input
data and 16-bit IIS data (32-bits per
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word, continuous clock).

The PCM1712 stereo audio DAC
is available in a 28-lead SOIC pack-
age, priced from $2.70 each in quanti-
ties of 1000.

BURR-BROWN CORPORATION
P 0. Box 11400

Tucson, AZ 85734

Phone: 1-800-548-6132

tion indicators, circuit board fault
indicators, and front-panel display
backlights.

The LEDs are available in four
configurations: two-vertical (dual-
tower), four vertical (quad-tower), and
four horizontal( quad-ranch) with
either side-by-side or front-to-back
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leads for PC-board connection.

The shape of the lenses assures
proper polarity orientation. Round
and a square flanges around the leads
assure proper placement of the LEDs
in their compact holders during
assembly. The LEDs’ 2-mm size and a
space-saving holder eliminates spac-
ing between LEDs for high-density
installations. Variations in the doping
of the LED dies provides high-inten-
sity red, red, yellow, amber, green and
even blue. The configurations are
available in any color combination, in
either standard or low-current mod-
els. The LEDs draw from 2 to 20 mil-
liamperes

The Lumex LEDs are priced from
$.50 to $4.00 per configuration,
depending on the number of LEDs,
colors, and quantities ordered.
LUMEX OPTO/COMPONENTS
INC.
292 East Hellen Road
Palatine, IL 60067
Phone: 708-359-2790

HIGH-DENSITY PCB LEDS

LUMEX OPTO/COMPONEN-
ts is offering a new series of high-den-
sity LEDs that occupy only half the
footprint of standard T-5 LED pack-
ages. Consequently, more LEDs can
be positioned in limited circuit board
space. The new devices feature fool-
proof polarity orientation. They are
intended for such applications as func-

“It's funny reallv—-they used 1o
call this stuff ‘wireless’.”
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EARN YOUR
B.S. DINEGREE

COM PolRl TERS
FLECTRONICS

o
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.

Grantham offers three separate distance-
education programs, leading to the follow-
ing accredited degrees;

(1) The B.S.E.T. with Major Emphasis in
Electronics.

(2) The B.S.E.T. with Major Emphasis in
Computers.

(3) The B.S.C.S. — the Bachelor of Sci-
ence 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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USE THE FREE INFORMATION CARD FOR FAST RESPONSE

Prototype to Production
Catalog No. 955

Digi-Key Corporation

701 Brooks Avenue South

P.O. Box 677

Thief River Falls, MN 56701-0677
Phone: 1-800-344-4539

free
i Mail-order
| distributor
Digi-Key
offers more
than 1400 new
products from
15 different
manufacturers
in its latest
catalog. Newly
introduced
products include ribbon-cable and
D-type subminiature connectors
from AMP, Inc., power supplies
from Power-One, microcontrollers
from Microchip, and development
systems from Picmaster.

A Quick Index on the first page
will speed up finding references to
the products being offered. This is
supplemented by detailed manufac-
turer and product indexes. Digi-
Key sells just about everything a
manufacturer or serious electronic
hobbyist needs and its catalog is a
valuable reference for the profes-
sional designer as well as all
advanced hobbyists.

The catalog is arranged alpha-
betically by manufacturer with
alphabetical tabs on the outside
edges of the pages for quick refer-
ence. A comprehensive index both
by product and by manufacturer
makes it easy to find what vou are
looking for in this huge 368-page
compendium of electronic parts.

Digi-Key’s product line card
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includes all the basic passive elec-
tronic components, discrete and
integrated semiconductor devices,
and connectors and cable assem-
blies and much more. The company
offers hand tools, soldering materi-
als, power supplies, and a wide vari-
ety of test equipment in addition to
all the active and passive compo-
nent lines that it lists.

Sendmail: Theory and Practice

by Frederick M. Avolio and Paul A.
Vixie.

Digital Press

313 Washington Street

Newton, MA 02158-1626

Phone: 617-928-2500

Fax: 617-928-2620

This book
explains the
history, archi-
tecture, con-
figuration, and
maintenance
of Sendmail, a
standard mail
deliverer on
Berkeley-Unix
systems.
Widely used
on the Inter-
net, many consider Sendmail
impossible to understand. The
authors have tried to correct that.
Avolio and Vixie explain how
and why Sendmail works and offer
practical advice on designing and
maintaining an electronic mail sys-
tem. There are “cookbook recipes”
and simplified explanations of how
to manage a mail system. It com-
pares E-mail and Sendmail and
defines key terms. This book is
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great for computer system man-
agers and readers who want to set
up and maintain a mail system for
computers.

Hipercomm Datatiook
(BR1334/D)

Motorola Inc.

Literature Distribution Center
P O. Box 20924

Phoenix, AZ 85063

Phone: 1-800-441-2447

Fax: 602-994-6430

free
worem This is a
HIPERCOMM = revised edition

':.".'. of Motorola’s
. ..{ .' Hipercomm
. L & 4 Databook: It
contains
. device specifi-
Raceral oo o
CIRCLE 339 ON FREE
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applications
information for Motorola’s fre-
quency-control products. It con-
tains technical data on a broad line
of integrated circuits for phase-
locked loop circuits. An introducto-
ry section simplifies the selection of
the right components for a given set
of applications requirements.
Motorola’s line of low-power
prescalers includes products with
more than 40 different combina-
tions of frequency, divide ratio, and
power to meet the needs of most
designs. Information is also includ-
ed on Motorola’s integrated, single-
chip synthesizers that conserve
power, making them suitable for
handheld, battery-operated com-
munications products.
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Low Power Communications

Volume 3: QRP Hardware
by Richard Arland, K7TYHA.
Tiare Publications
P O. Box 493
Lake Geneva, W1 53147
Phone: 1-800-420-0579
$14.95
3 This is the third
volume of three
in a series on
QRP, an inter-
national radio Q
signal that means
“reduce your

power”. Pre-

; vious titles were

CIRCLE340ONFREE  “QRP  Basics”
INFORMATION CARD «

and “Advanced

QRP Operating.” This book on low-
power communications examines the
new and used equipment available for
the radio amateur who is planning to
upgrade a QRP station that might be
communicating with microwatts of
power. It includes tips on buying and
trading used equipment, and discusses
operating accessories of value to the
QRP operator.

Arland’s book includes a chapter on
the planning and erection of antenna
towers and another on how to start
and run a QRP club. The addresses of
QRP clubs and suppliers and manu-
facturers of QRP equipment are listed
in the appendix.

ESD Control Products.

Charleswater

90 Hudson Road

Canton, MA 02021-1407

Phone: 617-821-8370

Fax: 617-575-0172

free

This is the latest
catalog from
Charleswater on
its products for
the control of
electrostatic dis-
charge (ESD).
Many new ESD
control products
and training aids
are included. It
also provides up-to-date information

PRD GORTEIN,
FRODUETE
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on existing product categories.

Charleswaters product line does
include all of the standard accessories
necessary to EDS-proof a designated
ESD-protected workstation: conduc-
tive workplace mats, grounded wrist
straps, conductive floor mats, and
instruments for testing the integrity of
the ground. Also included are conduc-
tive tote boxes, protective bags and
packaging for vulnerable components
and circuits, air ionizers, and conduc-
tive sprays.

This catalog also includes a basic
tutorial on electrostatic discharge,
explaining what it is and how it is con-
trolled by grounding, shielding, and

moving-air neutralization.

HF Filter Design and
Computer Simulation

by Randall W. Rhea.
McGraw-Hill Book Company
11 West 19th Street
New York, NY 10011
Phone: 1-800-2-MCGRAW.

® This book is a
complete design
guide for printed
and L.C filters for
RF and micro-
wave applica-
tions. It includes
easy to under-
stand discussions
of high-frequen-
cy filter theory
and accurate
computer simulation models for many
different filters. Rhea’s book includes
a review of the classic design formulas
as well as the more recent filter design
concepts developments.

The first chapters are devoted to
fundamental concepts, with greater
emphasis given to lumped-elements
than distributed elements. Those
chapters are followed by a review of
available computer-aided filter-design
techniques, including both simulation
and synthesis.

The author goes on to discuss dis-
tributed low-pass, bandpass, high-
pass, and bandstop filters, and he
explains how to select the appropriate
design for specific applications.
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Where Can

You Turn To
Learn Good
Troubleshooting
Skills?

et raining
Sencore

introduces

training by
technicians -

for technicians...

Computer Monitor Servicing Course - TC100
(Approved for CEU credit)

You'll learn:

¢ How to quickly determine monitor types

¢ How to make all monitors look alike

» How to accurately identify failures

Computer Monitor Servicing Class - TC100T
(Approved for CEU credit)

You'll learn how monitors work, circuit operation,
how to make adjustments, and practical
troubleshooting.

Call for locations and dates.

Understanding TV Horizontal Stages - TV300
This training package includes a self-study workbook
and a 45 minute video.

Tech Choice Troubleshooting Demonstrations
You'll take home valuable tips that you'll put into
practice immediately.

¢ Computer Monitor Troubleshooting

¢ Profitable TV Troubleshooting

¢ Simplified VCR Servicing
L]

Camera/Camcorder Testing & Troubleshooting

Check the city listing below for upcoming
Tech Training locations:

Albuquerque o Adanta © Baltimore * Birmingham (AL)
Boston * Buffalo e Calgary e Chicago e Cincinnati
Cleveland * Dallas * Detroit » Edmonton ¢ El Paso

Houston ¢ Indianapolis ¢ Kansas City * Knoxville (TN)

Los Angeles » Miami * New York City  Oklahoma City
Philadelphia o Phoenix e Pittsburgh ¢ Raleigh (NC)
Reno ¢ $San Diego * Seattle » Sioux Falls ® Tampa

Toronto e Vancouver ®
(Tentative list. Not all Tech Training classes
will be beld in all locations. Call for details.)

Call I-80)-SENC
{

SENCORE
3200 Sencore Drive,Sioux Falls, SD 57107
Direct: (605) 339-0100 FAX (605) 339-0317
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Electronics Now, January 1995

AT
$299.95,
NO OTHER DESIGN
WORKSTATION
GIVES YOU

SO MUCH
FOR SO LITTLE.

PB-503 PROTOBOARD®
DESIGN STATION

OVER $600 WORTH
OF WORLD CLASS
TEST EQUIPMENT
FOR UNDER $300!

(800) 572-1028

12
GLOBAL -
SPECIALTIES

70 Fulton Terrace
New Haven, CT 06512

(203) 466-6103
FAX: (203) 468-0060

an

Interplex

industries
company
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EQUIPMENT REPORTS
continued from page 14

‘terms of accuracy, reliability, power

conservation, and performance fea-
tures than did the earlier generations
of those products.

The hard fact is that the reliability
of the manufacturer or supplier is
more important than the county of
origin in any purchase decision for a
DMM. If the product fails for some
reason, can it be repaired economi-
cally? Will the vendor stand behind
product warranties, or must you
throw away the instrument and buy a
new one if it conks out?

The DMM market today is strati-
fied, and regardless of where it is
made, you get pretty much what you
pay for. As in the past, DC accuracy
and resolution are all important con-
siderations, despite such attractive
features as larger displays or more
rugged packaging. Handheld DMMs,
like personal computers and other
consumer electronics products, have
been stuffed with more features with
little or no price change.

Open any electronic equipment
catalog, visit your local electronics
store, or look at the ads in Electronics
Now, and you’ll see 3-digit handheld
DMMs priced as low as $20 and those
with 33/,-digit readouts and 0.1% DC
accuracy priced at $200 or higher,
with a slew of options in between.
Thus, prudent buyers will examine
and compare features, check out the
reputation of the supplier, and make
their decision based on thier actual
needs today and consider their future
measurement requirements.

More on the Protek 506

The Protek 506 DMM is top of
the line in a family of three new mul-
timeters that also includes the 504
and 505. It offers 0.3% DC voltage
accuracy. The software included with
the 506 to support its RS-232C serial
interface allows all functions and
measurements to be viewed both on
the meter and the computer screen
simultaneously. The 31/,-inch
diskette included with the meter con-
tains the software for Windows and
MS-DOS.
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In addition to its 20-ampere mea-
surement capability, the Protek 506
can measure current values to 400
microamperes with 0.1-microampere
resolution. The autoranging feature
can also be turned off, and each range
can be set manually. The DMA’s
light-emitting diode backlight can be
turned on and off with a panel push-
button to conserve the 9-volt battery.
Backlighting is especially useful at
night or in locations where normal
room lighting is inadequate.

The Protek 506 includes a built-in
timer with an alarm that is displayed
on the secondary display. The timer
can count up to or down from peri-
ods up to 10 hours. This feature
allows you to make periodic measure-
ments without constantly referring to
a clock or watch.

Temperature from —20°C to
+1200°C, with 1-degree resolution,
can be measured with an optional K-
type therinocouple. The thermocou-
ple can be connected with an adapter
to the meter’s test lead jacks.
Temperature in degrees Celsius is
shown on the main display and tem-
perature in degrees Fahrenheit is
shown in the secondary display.

The 506 can be set to produce a 5-
volt peak-to-peak squarewave at three
different frequencies: 2048, 4096, and
8192 Hz. Thus, squarewaves at dif-
ferent frequencies can be introduced
into circuits under test or for the
testing of audio devices such as
buzzers, speakers, and transducers.
The meter will automatically turn off
its power after it has been idle for 30
minutes if you forget to turn it off.
However, this feature can be disabled
if you must have the power on for
more than 30 minutes. The instru-
ment includes overload protection
and safety design in compliance with
UL 1244 and VDE-0411.

The Protek 506 is definitely in the
professional instrument category.
However, although it was designed
for the professional, its price is low
enough to attract the serious hobby-
ist. The model 506 including carry-
ing case, manual, test lead, 9-volt bat-
tery, RS-232C cable, and diskette is
priced at $189.95. (Protek, 154
Veterans Drive, Northvale, NJ
07647, 201-767-7242.) [EN|
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LETTERS
continued from page 12

However, there is still a lot of older
serviceable  telephone  equipment
around that can be tested with the
“Telco in a Box.” As shown, the circuit
will indicate polarity sensitivity (pri-
marily DTMEF, or AT & T’ TouchTone)
to be defective; they will work but will
not produce any DTMF. There are
DC-operated circuits that depend on
the loop current for power. Thus,
reversing the polarity is like putting
batteries in a radio with their positive
and negative terminals reversed.

All that is required to make a tele-
phone polarity insensitive is to design a
diode-bridge circuit within the tele-
phone in the tip and ring so that the
positive and negative polarities will be
correctly delivered to the circuitry,
regardless of what the loop polarity is.
JIM DOPSON
Lilburn, GA

DEFENDING THE AMIGA

{ am responding to the appalling
opening paragraph in Don Lancaster’s
description of the New Tek toaster
(“Hardware Hacker,” Electronics Now,
August 1995). He stated that Amiga
was “left in a less-than-stellar position
after the sale of Commodore.” He
also said that an internationally known
company in bhankruptey court sold its
assets at a “yard sale.” But to say that
the company threw out the baby and
drank the wash water was reprehensi-
ble. However, it is true that the trans-
action was bizarre.

The facts are that New Tek wanted
to enter the personal computer mar-
ket, so it made a PC version. Why did
Lancaster have to trash the name
Amiga along the way? Commodore
was purchased by EsCom, a large
company with extensive financial
resources and a large distributor base
in place. The company intends to con-
tinue producing and selling the
Amiga. It also has plans to sell rights
to the Amiga so it can be cloned.
Amiga’s future is brighter now than it
has been in years.

continued on page 47
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TPI's Most Popular Probe
¢ 1x - 10x switchable
* Fits all scopes
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ground lead and probe tip
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easier handling
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RETAILERS THAT SELL OUR MAG

Alaska

Frigid North Co.
1207 W. 36th Avenue
Anchorage, AK 99503

Alabama

Radio Distribuiting Supply
121 East Broad Street
Gadsden, AL 35903

Arizona

Dalis Electronics
2829 E. McDowell Road
Phoenix, AZ 85008

California

California Electronics
221 N. Johnson Ave.
El Cajon, CA 90202

Signal Electronics
22307 Ocean Avenue
Torrance, CA 90505

Ford Electronics
8431 Commonwealth Avenue
Buena Park, CA 90621

All Electronics
14928 Oxnard Street
Van Nuys, CA 91411

Gateway Electronics of CA
9222 Chesapeake Drive
San Diego, CA 92123

Mac’s Electronics
191 South “E” Street
San Bemardino, CA 92401

Electronics Warehouse
2691 Main Street
Riverside, CA 92501

Orvac Electronics
1645 E Orangethorpe Ave.
Fullerton, CA 92631

Sav-On Electronics
13225 Harbor Blvd.
Garden Grove, CA 92643

Marvac Dow Electronics
980 S. A Street
Oxnard, CA 93030

Kandarian Electronics
1101 19th Street
Bakersfield, CA 93301

Whitcomm Electronics
105 W. Dakota #106
Clovia, CA 93612

Marvac Dow Electronics
265-B Reservation Road
Marina, CA 93933

Minuteman Electronics
37111 Post St., Suite 1
Fremont, CA 94536

HCS Electronics
6819 S. Redwood Drive
Cotati, CA 94931

Halted Specialties Co.
3500 Ryder Street
Santa Clara, CA 95051

JDR Micro Devices
2233 Branham Lane
San Jose, CA 95124

Metro Electronics
1831 J Street
Sacramento, CA 95814

The Radio Place, Inc.
5675-A Power Inn Road
Sacramento, CA 95824

HSC Electronics
4837 Amber Lane
Sacramento, CA 95841

Colorado

Gateway Electronics of CO
2525 Federal Blvd.
Denver, CO 80211

Centennial Electronics
2324 E. Bijou
Colorado Sps., CO 80909

Connecticut

Signal Electronics Supply
589 New Park Avenue
W. Hartford, CT 06110

Cables & Connectors
2198 Berlin Turnpike
Newington, CT 06111

Electronic Service Prod.
437 Washington Avenue
North Haven, CT 06473

Georgia

Norman's Electronics, Inc.
3653 Clairmont Road
Chamblee, GA 30341

Idaho

The Current Source
5159 Glenwood
Boise, 1D 83714

Illinois

Tri State Elex
200 W. Northwest Hwy.
Mt. Prospect, IL 60056

Maryland

Mark Elec. Supply Inc.
5015 Herzel Place
Beltsville, MD 20705

Massachusetts

U-Do-I1t Electronics
40 Franklin Street
Needham, MA 02194

Michigan

Purchase Radio Supply
327 East Hoover Avenue
Ann Arbor, M1 48104

Norwest Electronics
33760 Plymouth Road
Livonia, MI 48150

The Elec. Connection
37387 Ford Road
Westland, M1 48185

Elec. Parts Specialists
711 Kelso Street
Flint, M1 48506

Professional Data Corp.
1332 US Highway 41 West
Ishpeming, M1 49849

Minnesota

Acme Electronics
224 Washington Avenue N,
Minneapolis, MN 55401

Missouri

Gateway Electronics Of MO
8123-25 Page Blvd.
St. Louis, MO 63130

New Jersey

Lashen Electronics Inc.
21 Broadway
Denville, NJ 07834

New York

Sylvan Wellington Co.
269 Canal Street
New York, NY 10013

R&E Electronics
4991 Rt. 209
Accord, NY 12404

Unicorn Electronics
Valley Plaza
Johnson City, NY 13790

Ohio

Philcap Electronic Suppliers
275 E. Market Street
Akron, OH 44308

Oregon

Norvac Electronics

7940 SW Nimbus Avenue
Beaverton, OR 97005

Portland Radio Supply
234 S.E. Grand Avenue
Portland, OR 97214

Texas

Tanner Electronics
1301 W. Beltine
Carrollton, TX 75006

Mouser Electronics
2401 Hwy. 287 N
Mansfield, TX 76063

Electronic Parts Outlet
17318 Highway 3
Webster, TX 77598

Washington

Amateur Radio Supply Co.
5963 Corson Ave., Ste 140
Seattle, WA 98108

Wyoming

Chris Supply

2007 S. Douglas Hwy., Ste. C
Gillette, WY 82716

If you’d like to sell our magazine in your store,

please circle 210 on Free Information Card.
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THE JOB OF DESIGNING A PRINTED
circuit board continues to grow
more demanding. In the past.
just about anyone could lay out
a PC board by simply reading a
schematic and translating the
lines into traces on a piece of
metal-clad circuit board with a
resist-ink pen or dry-transfer
decals and tape. Those days are
all but gone. Today's circuit
boards are made by powerful
CAD systems that include many
built-in features for design op-
timization and design-rule
checking. Until recently.
though. capable circuit design
packages were priced out of the
range of most hobbyists and
many small businesses. For-
tunately. that situation has
changed. too.

This article looks at twelve
PC-board lavout software pack-
ages that are designed torun on
vour desktop IBM-cdmpatible
personal computer. Each pack-
age costs less than 8350. Most
of the programs are linked in
one way or another to the sche-
matic-capture programs re
viewed in the September and
October 1995 issues of Elec-
tronics Now. A couple are stand-

alone PC-board layeut pro-
grams. and one, TurboCAD, isa !

general-purpose CAD| program
running with a PC-board com-
ponent library.

As before. we tested the pro-
grams to see how they compare
in price. ease of use. and fea-
tures by producing a board
based on a benchmark cireuit.

Fig. 1 is the schematic drawing"

of that circuit. which is a func-
tional MIDI interface box for a
Sound Blaster (and compatible)
sound board. This design was
selected because it provides a
good mixture of analog and djg-
ital ICs, plus an assortment of
connectors—the latter of which

TWARE for

Y\ou- candes:gn professional-quality
printed-circuit boards
on your desktop PC.

TJ BYERS

is extremely difficult for the soft-
ware tg deal with in terms of
library support and layout flex-
ibility: In fact. the connector
had to be created or moditied in

-nedrly half the programs. which

gave us an opportuility to exam-
ine the library editor or netlist
editor. Finally. each program
was printed out and the hard-
copy or data lile was examined
for accuracy and production
qualitv.

PC-board Layout Software

As with schematic capture
software. the “devices” needed
to build a printed-circuit beard
are contained in a component
library. Basically. a PC-board de-
vice is a collection of circles and
ovals, called pads. that have the
same pattern as the part that
will be soldered to them. These
patterns are often called
footprints because they can be
used for many devices with the
same pattern—a 14-pin DIP. for
example—regardless of their
electrical properties.

Most circuit designs are 100
complex to be constructed
using a single layer of copper.
Most hobby projects require two
lavers (top and bottom}: many
commercial designs need four
layers or more. Very often these
lavers have to be wired together
to maintain electrical con-
tinuity. This is done using vias
(see Fig. 2). When the via goes all
the wdy through the board from
‘the top to bottom. il's called a

through-hole via. As a rule.
through-hole vias are used as
solder points for resistor. capac-
itor, and IC leads. Vias that con-
nect one layer of a multi-tayer
design to the laver just below it
is called a blind via. Blind vias

that occur within the bowels of

a muilti-layer PC board are called
buried vias. The size and shape
of the via is critical to the suc-
cess of a layout. Generally. the
more via options. the better.
Tracks come in many dif-
ferent shapes and sizes. (00.
Unlike vias. (racks aren’'t a part
of the component libraryv (note
the TurboCAD exception). In-
stead, they are placed on 'the
board using pens with dif-
ferently “shaped” tips. Different
track widths can usually be
mixed on the board—at least up
to a point. For production rea-
sons. it’s desirable for tracks to
have rounded or chamfered cor-
ners instead of right-angle
turns. Most PC-board layout
software lets you change copper
lavers while routing to aveid
roadblocks caused by tracks
that are already in place: each
uses a different mechanism. as
detailed below. Ideally. a via
should be automaticaily piaced
when changing lavers. The term
“neck down' refers to the ability
to change the width of the track
as you draw it. However. in pro-
grams costing this littie. neck-
ing down. when available. is
usually done afterwards using
the track editor. The ultimate in

IGN
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FIG. 1— THIS IS THE ELECTRONICS NOW BENCHMARK circuit used for testing the
PC-board layout programs in this review. It is a functional MIDI interface box (J3 and

J4) with support for a game port.

THROUGH-HOLE VIA
|

DIELECTRIC SHEET —

DOUBLE-SIDED SHEET

(WITH COPPERONBOTH— L "™

SIDES BEFORE ETCH)

BLIND VIA

BURIED VIA

FIG. 2 — MULTI-LAYER BOARDS are typically manufactured as stacks of two-layered
boards. For example, a six layer board is made up of three two-layer boards, which are
etched first and then bonded together. Vias make connections between the layers.

routing, of course, is an auto-
router. Two of the programs here
have an autorouter—one a full
autorouter and the other a pad-
to-pad autorouter-—and two
more have an autorouter option
at extra cost.

There are two types of PC-
board layout programs, those
that stand alone, and those that
are linked to a schematic cap-
ture program via a netlist. Of

the programs discussed here,
only four have a netlist connec-
tion, although eight of the pro-
grams are associated with a
schematic capture package.

PC-board Layout

The following four PC-board
layout programs are stand-
alone software packages. They
range in cost from free to $129,
and are best used for projects

www americanradiohistorv com

where the component count is
low, to reduce wiring errors, or
where there's a repetition of a
pattern, such as in a memory
module with many identical
ICs.

Product: Easytrax

Version: 2.06

Price: Free

Platform: DOS

Publisher: Protel Technology

Although there might not be
any such thing as a free lunch,
Easytrax from Protel Tech-
nology is as close as you'll ever
come to it. Easytrax is a fully-
featured, DOS-based PC-board
layout program from Protel
Technology which originally
sold for $450 and is now avail-
able absolutely free. Yep. you
heard right. It's freeware! And
were not talking about an ob-
solete, second-rate program
here. Easytrax, the introducto-
ry-level member of the Protel
family of Electronics Design Au-
tomation (EDA) packages, puts
professional-quality PC-board
layout tools in the hands of stu-
dents, hobbyists and part-time
designers for the cost of a phone
call. (See Fig. 3.)

Easy to learn and easy to use,
Easytrax can construct PC
Boards up to 32-inches square
with up to eight layers of copper.
Easytrax works on the complete
range of IBM PC/XT/AT, PS/2,
and compatible computers—
plus it can run from floppies as
well as a hard disk. The pro-
gram is supplied with graphics
drivers that support video reso-
lutions of up to 1024x768 and
16 colors, though most of the
video boards supported are long
obsolete. Fortunately, you can
download the graphics driver
source code from the Protel bul-
letin board (408-243-0125),
which tells you how to write
your own graphics driver.

Like many PC-board layout
programs, everything on the
board is put there by hand, one
part or one track at a time. The
software doesn't interface with
any schematic capture program
or any type of netlist.

The Easytrax component li-

continued from page 121
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EVEN IF YOU RARELY WATCH TV,

you've probably seen the com-
mercial in which a pair of el-
derly Frenchmen stroll on the
banks of the Seine chatting—
not about their health, but
about their computers’ storage
capacities. They conclude that
only lasers can fulfill their deep-
est desires. This IBM advertise-
ment has English subtitles. But
even the subtitles can seem to
be in a foreign language unless
you're computer-savvy enough
to know that they're talking
about CD-ROMs.

If TV advertisements such as
those in IBM's “Solutions for a
Small Planet” campaign are
mildly baffling, print advertise-
ments and live computer sales-
people often speak an even more
areane dialect, slinging around
jargon like "ASPI” and “RISC"”
until even veteran nerds can feel
bewildered. Unless you under-
stand the language like a native,
you're at the mercy of salespeo-
ple to translate the computerese
for you. Unfortunately, even
technically knowledgeable peo-
ple can find themselves out of
touch with new computer terms
unless they make a conscious

effort to keep up. If you under-
stand the terms, you can make
up your own mind as to what
you really need when you buy a
new computer—and what fancy
features you can easily forego.

The CPU

The most important consid-
eration in choosing a computer
is what type of central process-
ing unit (CPU, processor, or mi-
croprocessor) it should have.
The CPU determines how much
your system will cost and how
fast your applications will run.
CPUs are usually referred to not
by names, but by numbers that
are a sort of shorthand indica-
tion of their speed, power, and
capabilities. The CPU's speed
isn’t the same as its power, how-
ever. For example, a 100-MHz
486DX4 can't perform as fast as
a 60-MHz Pentium. Today, most
PCs run Intel’s Pentium or i486
CPUs, or clones of those de-
vices.

The i486 processor. The i486
family of processors, invented
by Intel and now cloned by AMD
and Cyrix, is the workhorse of
the industry. The group in-
cludes the 486SX, 486DX,
486DX2, and 486DX4. The SX
and DX chips are identical in

www americanradiohistorv com

g SO, You Want
to Buy a New
computer?

To be a smart computer
shopper, you have to
speak the language!

TJ BYERS AND NAOMI WISE

every way, except that the DX
processors have a built-in float-
ing-point unit (FPU) math
coprocessor, and the SX chips
don't.

All 486 processors have an ex-
ternal bus width of 32 bits. (A
bus is multiple parallel conduc-
tors that transfer data between
components of a computer sys-
tem so that they can work to-
gether.) The speed of a 486
processor is the rate at which
the chip’s internal electronics
run, which is not necessarily
the same as the speed of the
motherboard. Older processors,
such as the 486SX and 486DX,
run at the same speed as the
motherboard. The newer pro-
cessors have clock-doubler
(DX2) or -tripler (DX4) circuitry
to synchronize the CPU’s inter-
nal clock with the mother-
board’s clock, so they can run at
twice or three times the speed of
the motherboard. {Note that de-
spite its moniker, the 486DX4
doesn’t run at four times the
motherboard’s clock, but three
times instead.) The chips’ desig-
nations (for instance,
486DX2-66, 486SX2-66) reflect
the presence of the clock-multi-
plier.

The members of the 486 fam-
ily have a 64-bit internal archi-
tecture, so they can process
instructions and data 64 bits at
a time. However, they have only
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a 32-bit interface. This is why
these CPUs are not always as
fast as their names make them
sound.

Pentium power. The next
step up in power is Intel's Pen-
tium series. Unlike the 1486
processors, Pentium chips sup-
port an external 64-bit inter-
face, lending a noticeable gain
in speed and power. The new ar-
chitecture also makes full use of
superscalar programming code
that executes two or more in-
structions per clock cycle as op-
posed to one instruction per
cycle for the 486 series.

Pentiums have six family
members divided into two
groups: the first consists of the
60-, 66-, and 75-MHz pro-
cessors. The second group con-
sists of the 90-. 100-, and 133-
MHz processors. The 90-, 100-
and 133-MHz Pentium pro-
cessors are not only faster, but
they include special features to
manage power for “green” oper-
ation and to speed up commu-
nications between components.
Intel has solved the Pentium’s
little math problem that you
might have heard about, so it's
unlikely you’ll need to worry
about chip-based arithmetic er-
rors.

Intel alternatives. NexGen's
Nx586 CPU is a low-cost Pen-
tium alternative that’s making
waves in the mainstream PC
market because its 32-kilobyte
cache is twice that of the Pen-
tium and four times that of the
486. The bigger a CPU's built-in
cache, the faster many applica-
tions run (see Table 1). NexGen's
RISC processor is 100 percent
compatible with all Intel-based
processors from the 8088
through the Pentium, and it
runs a tad faster than a Pen-
tium processor of equal speed.
Unfortunately, it doesn't have a
built-in math coprocessor,
though it does support an exter-
nal one.

Popping up frequently in
computer ads is the PowerPC, a
CPU that was developed jointly
by Apple, IBM, and Motorola.
PowerPC models (which range
from energy-conserving units
suitable for laptops, through
those for desktops and on up to

TABLE 1—CPU COMPARISONS

Top Clock Math
CPU Data Bits Speed Cache Size  Coprocessor
DEC Alpha 64 275 MHz — yes
R4000/R4400 64 150 MHz = yes
Pentium 64 100 MHz 16K yes
NextGen Nx586 64 90 MHz 32K external
PowerPC 64 110 MHz 32K yes
486DX4 32 100 MHz 8K yes
486DX2 32 66 MHz (1) 8K yes
486SX2 32 66 MHz (1) 8K no
486DX 32 50 MHz 8K yes
486SX 32 33 MHz (2) 8K no
1) AMD 486DX2 and 486SX2 chips run at 80 MHz.
2) AMD 486SX chips run at 40 MHz.
TABLE 2—OPERATING SYSTEM COMPARISONS

Operating System Windows  Windows 0/82 Windows D0s

a5 Warp 3.1 6.22
Minimum Ram Required 8 MB 8 MB 4 MB 640 K 90K
Disk Space Used 60 MB 66 MB 40 MB 6 MB 5MB
Password Security Y Y N N
Runs DOS Applications Y Y Y Y
Runs Windows
Applications in
Real Mode Y Y Y N
Runs Windows
Applications in
Standard Mode Y Y Y N
Runs Windows
Applications in
Enhanced Mode Y Y Y N
Runs 32-bit Applications Y Y N

high end workstations) include
superscalar microprocessor de-
sign that can perform three to
four instructions per clock cy-
cle.

Power-PC based systems are
also DOS-, Windows-, and Mac-
intosh-software compatible, so
if you've got a Mac in the office
and a PC at home (or vice versa),
you can take your work home
and slave around the clock with-
out incompatibility hassles.
The manufacturers claim that
the PowerPC is faster than a
Pentium. However, only the very
few applications written specifi-
cally for the Power PC run
rapidly. Other programs shuffle
along in an emulation mode, at
about the same poky pace as
they'd run on an old 386.

Far faster and more powerful
(and costly) are the Alpha and

R4000/R4400 processors.
Touted as the fastest desktop
processor on earth, the Alpha
chip from DEC (Digital Equip-
ment Corp.) blasts off at a siz-
zling 275 MHz. The more
conservative R4000/R4400
CPUs from MIPS run at a tamer
150 MHz.

All three of these devices are
RISC processors. However, like
the PowerPC, these rockets
reach escape velocity only with
the few programs that, as yet,
have been designed especially
for them. However, a special ver-
sion of Windows NT, called Win-
dows NT 3.5 Workstation, lets
you run your present library of
DOS and Windows software on
computers based on these RISC
microprocessors at about twice
the speed of a 60-MHz Pentium.

Continued on page 139
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— Dress Up Audio Projects

With Solid-State Level Indicators

ROBERT C. RICHARDS

THE D'ARSONVAL (MOVING NEEDLE)
analog meter has been the in-
strument of choice for setting
input levels in audio systems for
years. Now that most audio
equipment has been mini-
aturized an analog meter will no
longer fit on the front panel of
the equipment.

This role has been filled by
light-emitting diode circuitry.
Solid-state level indicators-
based on a string of LEDs in-
stead of a moving-coil meter are
now included in most consum-
er audio products: from tape
decks to baby monitors. They
are small, lightweight, inexpen-
sive, and immune to shock
damage that could damage an
analog meter’s delicate meter
movement.

This article describes three
different methods for adding
solid-state LED level indicators
to your audio projects. In each,
the level indicator selected gives
the equipment a more profes-
sional appearance than in the
original project while providing
a useful function.

Typical amplifier

Figure 1 is a block diagram of
a typical audio amplifier. The in-
put signal is applied to an ad-
justable-gain amplifier stage.
This first stage raises the volt-
age of the input signal to a high-
er audio level for the power am-
plifier stage, and the amplifier’s
gain is controlled by the oper-
ator with a front-panel knob.
The output of this first stage is
fed to a power amplifier that
drives a loudspeaker. The gain
in the adjustable amplifier stage
must be high enough to allow
the signal from the loudspeaker
to be heard after the power am-
plifier has been amplified. How-
ever, this gain must not be so
high that the signal becomes
clipped and distorted. There is
also the possibility that the

loudspeaker could be damaged
if it is overdriven.

The level indicator circuit
shown in the dashed box (Fig. 1)
is useful in alerting the user
that the gain of the adjustable
amplifier is set improperly. This
circuit consists of a signal-aver-
ager stage that clips audio sig-
nal peaks for a smooth display
and an LED level indicator dis-
play consisting of from one to
ten LEDs. By observing this
LED display, the operator can
adjust the amplifier for mini-
mum distortion and proper op-
eration.

Signal averager

The signal averager circuit in
Fig. 2 will be shared by all of the
LED level indicators described
in this article. The operational
amplifiers are general purpose
types. The TLO72 dual opera-
tional amplifier will save PC
board space, and it is a reliable,
inexpensive, medium-quality
device. The first operational am-
plifier, IC1-a, is an inverting am-
plifier whose gain can be ad-
justed up to 5. Adjustable
feedback resistor, R2, sets the
circuit gain. It is a PC- board-
mounted trimmer that is set
once and never adjusted again.

INFUT
SIEMAL

ADULISTABLE
GAiN
AMFPLIFIEH

POAWER
AMPLIFIER

LEVEL INDICATOR CIRCGUIT

f e S A R L e e B |
| : LED LEVEL

L o] SIGNAL meicator |1
| AVERAGER (1-10 LEDS) :
e g = J

FIG. 1—A TYPICAL AUDIO AMPLIFIER
block diagram with a LED level indicator
circuit added.
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FIG. 2—A SIGNAL-AVERAGER circuit for use with the LED level indicator circuits

discussed in the text.

This gain stage links a specific
input voltage level to a specific
LED indicator.

The second operational am-
plifier, IC1-b, forms a half-wave
rectifier and signal averager
that clips the brief peaks and
displays them over a longer
period of time. By stretching
out and smoothing those
peaks, as seen on the LED-level
display, it will be easier to set the
input adjustable-gain amplifier,
ICl-a.

One-color LED peak indicator

The simplest solid-state level
indicator is a single LED that
flashes ON when the input level
is high enough to drive the re-
maining audio stages. However,
if you install only one LED, it is
more important that it be used
to alert the operator to an over-
load condition. The input level
can then be reduced to avoid
signal clipping and distortion.
It can also reduce the possibility
of damage due to excessive heat
in the power amplifier and
speaker. Most commercial am-
plifiers have indicators that will
signal an overload before the
level is high enough to cause an
overload. This margin of safety
is called headroom and it pro-
tects the equipment from the
consumer who isn’t satisfied
unless the peak LED flashes oc-
casionally.

The single-color, peak LED
circuit is shown in Fig. 3. Un-
like the TLO72 operational am-
plifier discussed previously, the
LM339 is a comparator. As
shown in Table 1, whenever the
voltage at the inverting input
(labeled “—") of the LM339 is
higher than the voltage at the

+12V
INPUT Rf’( 1;
- (FROM SIGNAL 1K 4
AVERAGER - FIG.2)
3 o D)
$ 2K A \}‘
Ao 1/4 LM339
R7
4.7K =
D1 LM336Z - 2.5V
AMII6Z (BOTTOM VIEW)
25V
47K ADJ + -
AvA‘Av [+ ) [o) 0O

FIG. 3—A SINGLE-COLOR LED peak in-
dicator circuit.

put voltage exceeds the refer-
ence voltage, the output will be
connected to ground internally
and LEDI1 will light. By con-
necting the input of this circuit
to the output of the averager cir-
cuit, the LED will flash on
whenever the audio input ex-
ceeds the level set with gain po-
tentiometer R2 in Fig. 2. Adjust
R2 by applying a maximum level
signal to the input of the aver-
ager, and then reduce the level
slightly to allow for headroom.
With the input level now set, ad-
just R2 until the peak LED just
turns on.

Usually the maximum audio
level can be determined by lis-
tening carefully to the loud-
speaker’s output. If this method
is not sensitive enough for prop-
er calibration, connect an audio
signal generator to the input
and an oscilloscope across the
loudspeaker’s terminals. Exam-
ine the overload effects on sine-
wave, squarewave and saw-
tooth-waveforms as you adjust
the setting of R2.

Tri-color LED level indicator
Some LEDs will light in three
colors. Tri-color LEDs have two
LED dies in one package (gener-
ally one red and one green)
which are controlled indepen-

TABLE 1—COMPARATOR OUTPUT STATES

Inverting Input (-) Noninveiting Input (+) Output ~
3 Volts 1 Volt Ground
1 3 Float .

noninverting input (labeled
“+"), the output of the com-
parator is internally grounded.
However, whenever the voltage
at the inverting input is lower
than the voltage at the nonin-
verting input, the output of the
comparator floats (effectively an
open circuit) and no current
flows.

The voltage divider consist-
ing of resistor R6 and 2.5-volt
precision voltage reference 1C2
form a precision voltage refer-
ence whose voltage is divided in
half at the junction of resistors
R7 and R8. This places a refer-
ence voltage of 1.25 volts at the
comparator noninverting in-
put. Whenever the inverting in-
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dently. By applying a voltage
greater than about 2 volts to the
separate pins, the LED can glow
red, green, or yellow (when both
dies are on). Figure 4 is a tri-
color LED circuit. With alow in-
put level, LED2 is off. As the in-
put voltage increases, LED2
turns on and first glows green,
then yellow, and finally red.
Resistor R10 and 2.5-volt pre-
cision voltage reference IC4 pro-
vide a precision voltage refer-
ence that is further subdivided
by resistors R11, R12, R13, and
R14. This chain of resistors cre-

-ates three different reference

voltages that set the voltage
thresholds for the three LED
continued on page 148
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PARTY-LINE

six station phoneline simulator
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BUILDrye PARTY LINE

Build the ultimate telephone-line simulator

“HEY FRED. CALL ME RIGHT BACK.
I'm having trouble with my new
telephone gizmo, and I need
some test calls.” Have you ever
found yourself begging friends
to call so you could test a new
piece of phone gear? Given the
number of telephone gadgets we
all use these days, it would be
great if there was a phone-line
simulator that could provide au-
thentic dial tone, ring. and busy
signals. Even better would be
support for features like Caller
ID and Distinctive Ringing.
Maybe it could be used as the
hub of an in-house intercom as
well. Oh yeah—it has to be inex-
pensive too; who wants to
spend $500-800 for a commer-
cial line simulator?

Party Line is the answer. Its
probably the most sophisticated
line simulator in its class, and it
can be built for less than half
the cost of typical low-end com-
mercial units. Of course, some
of the savings are due to a little
sweat equity, so get your solder-
ing iron ready!

Party Line supports all stan-
dard telephone-system fea-
tures. You can ring up tele-
phones, fax machines, mod-
ems, and answering machines.

THOMAS E. BLACK

Just about anything that you
can connect to a standard
phone-line can be used with
this handy device.

Party Line has a feature list as
long as your arm: just describ-
ing all of its capabilities will
take most of our space this
month. Next time we'll continue
with theory of operation and
construction details. But if
you're impatient to get started,
we are printing the Parts List
and Ordering Information this
month. Complete and partial
parts Kits are available; we'll
also publish patterns for the
dual-sided PC board.

The heart of Party Line is a
single-chip microcontroller. Ob-
ject code for the microcontroller
unit (MCU) is available from
both the Gernsback BBS
(516-293-2283) as file pl6.zip
and the author.

Overview

Party Line offers six different
telephone extensions (stations):
you can freely call from one to
another using several dialing
methods. Only one call can be

wwWw americanradiohistorvy com

active at a time, but any number
of stations can participate
{hence the name Party Line).
Party Line does not support ro-
tary dialing; all calls must be
made using DTMF (dual-tone-
multifrequency) tones. Party
Line offers life-like dial, busy,
and reorder tones. Also, the mi-
crocontroller generates an accu-
rate 20-Hz ring tone to ensure
reliable device activation.

Party Line also provides four
different ring patterns, which
provide compatibility with the
Distinctive Ringing service now
offered by some phone compa-
nies. In addition, Party Line can
send Caller-ID signals, a feature
normally offered only by expen-
sive line simulators. The Caller-
ID information may optionally
include the latest delivery for-
mat, which transmits, along
with the standard date, time,
and number, the caller's name!
Furthermore, Party Line gener-
ates standard call-progress
tones (dial tone, busy signal,
ringing, etc.), soyou can use the
device to demonstrate and test
telephone equipment. In fact,
with Party Line, it's almost im-
possible to tell that you aren’t
using a real phone system.

MON SOIUCA9|3 ‘9661 Arenuep
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PARTS LIST

All resistors are Ya-watt, 5%, unless
otherwise noted.

R1,R39,R40,R43,R46—1000 ohms

R2,R4,R6,R8,R10,R16—220 ohms

R3,R5,R7,R9,R17,R21,R48—330
ohms

R11,R12—220 ohms, 2W, 5%, metal
oxide

R13-R15,R18-R20—220 ohms, V2W

R22,R35,R37,R50-R52—10,000 ohms

R23,R24,R41-—47,000 ohms

R25-R34,R36,R47,R54,R55—100,000
ohms

R38~—22,000 ohms

R42,R44—100 ohms

R45—2.2 ohms

R49—470 ohms

R53—300,000 ohms

Capacitors

C1-—0.47uF, 200V, metalized polyester

C2-C4,C6,C8,C15-C17,C25-C27—
0.1uF, 50V, monolithic, radial

C5,C19,C20—0.47uF, 50V, electrolytic,
radial

C7—0.001uF, 50V, polyester, radial

C9,C24—470uF, 50V, electrolytic, radial

C10—2200uF, 16V, electrolytic, radial

C11,C18,C22,C23—10uF, 16V, elec-
trolytic, radial

C12-C14,C28—27pF, 100V, COG
ceramic

C21—1000uF, 25V, electrolytic, radial

Semiconductors

D1-D7—1N914 signal diode

D8-D13—1N4002 rectifier, 1A, 100V

BR1—50V, 1A, W005 or equiv.

LED1-LED7—Green LED, 3mm

Q1—T1IP110 NPN Darlington transistor

Q2—TIP115 PNP Darlington transistor

Q3—PN2222A NPN transistor

IC1-1C6,IC13—Optoisolator, NEC
PS2501-1 or equiv.

IC7—74HC259 or 74HCT259
addressable latch

1C8—ULN2003 Darlington array

1C9,IC11—74HC14 or 74HCT14 hex
inverter

IC10—PIC16C57-XT/P 8-bit Micro-
controller, Microchip Tech.

1C12—LM358N dual low-power op-amp

1C14-—M-991 Call progress tone gener-
ator, Teltone Corp.

1IC15—M-8870 DTMF decoder, Teltone
Corp.

1C16—LM317T adjustable regulator

IC17—LM7812 or LM78M12, 12V
regulator

1C18—LM7805 or LM78M05, 5V
regulator

Other components

F1—0.5A, 5 x 20mm fuse

J1-J6—Modular RJ11, 6/2 or 6/4 recep-
tacle, PCB Mount

J7—1 X 3, 0.1-inch female header

JU1-JU4—4 x 2, 0.1-inch pin header

Party Line is compatible with
most standard telephone de-
vices, including answering ma-

with shorting blocks

P1—1 x 3 0.1-inch pin header

XTAL1—3.5795 MHz, HC18

RY1-RY6—DPDT, 12V, DC, 16-20mA
coil, DIP package (OMRON
G6A-234P-ST15-US-DC12 or equiv)

T1—Transformer, split bobbin, dual 115-
VAC to dual 6.3-VAC, 2.5VA (Prem
SPW401D, Magnetek/Triad
FS12-200, or equiv.)

T2—Telephone coupling transformer,
600:600 (PREM SPT130, Mouser
TLO16, or equiv.)

T3—Power transformer, 28VAC center
tapped, 300mA

Miscellaneous

IC sockets, 4/40 hardware, TO-220
heatsinks (2 each for IC17 & IC18), AC
power cord, 2.5-inchH x 8-inchW x
6-inch L plastic enclosure, PC board,

IC sockets, solder, wire, etc.

ORDERING INFORMATION

The following items are available
from Digital Products Company, 134
Windstar Circle, Folsom, CA 95630,
Voice: (916) 985-7219 Fax: (916)
985-8460. E-mail: DigProd@aol.com
KITS: Parts kit including printed-cir-
cuit board, programmed micro-
controller, relays, transtormers, [C’s,
resistors, capacitors, documenta-
tion, etc., less enclosure: ($199.95).
Enclosure kit includes plastic case,
drilled front panel, mounting screws,
etc. ($32.95). Hard-to-obtain IC's, in-
ciuding M-8870, M-991, ULN2003,
74HC14 (2), 74HC259, PS2501-1 (7):
(8$31.25). Line transformers (T1, T2)
and relays (RY1-RY6): ($48.50),
power transformer kit with T3
(120VAC only), fuse, AC cord:
($14.75).

PARTS: Printed Circuit Board
#PL6-001: ($34.95). Programmed
PIC16C57 ($22.00). Complete docu-
mentation with schematic: ($7.25).
U.S. orders add $8 S/H for Kits, or $5
for Parts. Canadlan orders add $14
for Kits, $9.50 for Parts. Write or fax
for shipping information to other
countries.

Prices shown in USA dollars. Remit
U.S. funds only. CA residents add lo-
cal sales tax. Money orders, checks,
MasterCard, Visa, American Ex-
press, and Discover Card accepted.
Personal and company checks re-
quire bank clearance before ship-
ment and may delay orders 2-3
weeks. Prices and terms subject to
change without notice.

chines, voice mail systems, fax
machines, modems, dialers,
Caller-ID displays, etc. Nor-

mally, if a device works on a
POTS (plain old telephone ser-
vice) line, then it should work
with Party Line too. However,
some telephone equipment is
very particular to telephone-line
characteristics, and hence may
not work reliably with Party
Line. For example, some devices
require high talk-path voltages
(>28 Volts DC), high line cur-
rent (>25 mA), or true sin-
usoidal ring waveforms. Incom-
patibilities are rare because
most vendors use intelligent de-
signs that tolerate varying line
signals. If a problem does occur,
we suggest trying a different
brand of equipment.

One unique Party Line ap-
plication is as a personal inter-
com system. Just plug in some
inexpensive telephones (or use
the second line on some two-
line phones), and outfit every
room in your home or small of-
fice with a direct-dial intercom.
You could even add a Caller-1D
display to see which extension
is calling!

Now let’s detail Party Line fea-
tures: station-to-station and
quick dialing: calling all sta-
tions; dial-tone silence and re-
call: Caller-ID identification,
blocking, out-of-area, and cor-
rupt checksum; and distinctive
ringing.

Station to station dialing

Any station can call any other.
If you dial an idle station, it will
ring. However, if it is in use, you
will hear an authentic busy sig-
nal. If you fail to finish dialing
the full station number, then a
reorder tone (fast busy) will be
heard about twenty seconds
after entering the last digit.

To maintain realism, both lo-
cal (seven-digit) and long-dis-
tance (eleven-digit} formats may
be used. The long-distance
number must be preceded by a0
oral.

The six stations are num-
bered 1-6, but each responds to
ten different extensions. For ex-
ample, Station 1 responds to ex-
tensions 10-19. Extension
numbers are always two digits
long, and must be positioned as
the last two digits of the phone
number. The extension num-

continued on page 128
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Just like these
Fully Trained
Electronics
Professionals

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

Daniet Wade Reynolds

Industrial Electrician

Ore-lda Foods

L8
“CIE was recommended to me by my boss.
It was appealing since | could study at my
own pace at home and during business
travel.”
Dan Parks

Marketing Manager/Consumer Products
Analog Devices, Inc.

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

Britt A. Hanks

Director of Engineering

Petroleum Helicopters, Inc.

“! liked the way the school was set up with
laboratory assignments to enforce
conceptual leaming. The thing which
impressed me the most about CIE's
currictdum is the way they show application
for ali the theory that is presented.”

Daniet N. Parkman

Missile Electro-Mechanical Technician
U.S. Air Force

“Completing the course gave me the ability
to efficiently troubleshoot modern
microprocessor based audio and video
systems and enjoy a sense of job security.”
Tony Reynolds

Service Manager/Technician

Threshold Audio & Video

Graduate with an Associate

Degree from CIE!

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

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

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

IT'S THE ONLY SUBJECT
WE TEACH!

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

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

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

LEARN BY DOING...WITH study, which can save you

STATE-OF-THE-ART money. <ED
EQUIPMENT AND Qgﬂ" Scy,
TRAINING. & %

CIE pioneered the o
first Electronics i
Laboratory i

Course
and the first
Microprocessor
Course. Today, no
other home study

school can match CIE’s
state-of-the-art equipment
and training. And all your

laboratory equipment, books ||
and lessons are included in
your tuition. It's all yours to

use while you study and for
on-the-job after you

Y ES ! | want to get started.

Send me my CIE course catalog
including details about the
Associate Degree Program. (For
your convenience, CIE will have a

graduate. representative contact you - there
is no obligation.)
PERSONALIZED Please Print Clearly

TRAINING....TO MATCH

YOUR BACKGROUND. Name

While some of our students

have a working knowledge of Addisss

electronics others are just City

starting out. That's why CIE

has developed twelve career State ____ Zip Age
courses and an A.A.S.

Degree program to choose Phone No.

from. So, even if you're not Check box for G.I. Bill Benefits.
sure which electronics career Veteran

is best for you, CIE can get Active Duty AE82

you started with core lessons

applicable to all areas in Cleveland Institute of Electronics, Inc.

1776 East 17th Street
Cleveland, OH 44114

A School of Thousands.

Send for CIE’s FREE Course Catalog and
See How We Can Help Your Career Too!
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Aerovox:

DC Film and RF| Suppression Capacitors, Aluminum
Electrolytic and AC Oil Capacitors, EMI Filters

ammnP

Electrical/Electronic Connectors, I Sockets,
PCB Switches

AMPERITE®
Time Delayed Relays, Flashers, Timing Controls

22

Miniature and Subminature Coaxial
Connectors and Cable Assemblies.

\/ " r
LN CORPORATION
A KYOCERA GROUP COMPANY
NLC, Tantalum and Thin Film Capacitors, Resistors,
Networks, Integrated Passive Components,
Trimmers, Oscillators, Resonators, Filters, Piezo
Devices, and Connectors

CAROL

CAROL CABLE COMPANY INC
Electronic and Electrical Wire and Cable and
Power Supply Cords

g ==

X
a
Tubing, Conduits, Hose, Sleevings, Splices,

Insuiation and Cable Harness Products, Power
Cords and Cordsets

.II“ Communications
Instruments, Inc.
CII Midtex

Relays and Solenoids

coobeR

Bussmann
Fuses, Fuseholders, Fuse Blocks, and Fuse Accessories

CORNELL
DUBILIER
FOx ELECTRONICS
Capacitors-Aluminum Electrolytics, Mica, Quarz * Clock Oxcillators
AC Oil, Film, MICA Paper and Relays Suface Moont + Programmabic Devices

A COMPANY OF

A
‘ GERNSBACK
PUBLICATION

Electronics Now Magazine

\ GENERAL

Dale Electronics, Inc.

Resistors, Networks, Oscilators, Displays, E\"
Inductors, Thermistors, Connectors, & gnronic HardcwareE
Transformers Manufacturers

How to keep
Production happy,

Marketing bullish, and
Management ecstatic

DAY
INDUSTRIES, INC.

Batteries: Computer, Cordless Phone, Laptop,
Scanner, Alarm and Medical
Antennas: Cordless Phone and Scanner

KEMET

Electronics Corporation

Multilayer Ceramic and Solid Tantalum
Capacitors

(CONN SPEER

Resistors, SMT Tantalum Capacitors, Inductors,
Resistor Networks, SMT Thermistors

w4 Littelfuse

CIRCUIT PROTECTION DEWICES

WIRE AND CABLE L.P
Wire * Cable * Insulation
Tubing * Cord Sets

F.T-N

Eaton Corporation, Commercial
& Military Controls Operation

Switches, Reiays, Displays and Keyboards

MALLORY

North American Capacitor Company

Tantalums, Aluminums, Sonaltertsk Ceramics,
Films and AC's

M-tron

Quartz Crystals, Clock Oscillators, Hybrid Circuits

muRtata |

Fixed Ceramic Capacitors, Yariable Capaditors and
Resistors, Crystal Oscillators, Ceramic Filters,
Resonators, EMI Filters, Hybrid Circuits and more.

Panasonic
industrial Company
Resistors, Resistor Networks, Ceramic, Film,
Electrolytic, Double Layer Capacitors,
Potentiometers, Switches, Inductors, Filters,
Resonators, Varistors, Thermistors

Philips Components

Ptulips Elect. onics North America Corporation

Resistors, Ferrite Components
Nluminum Electrolytic, Film & Ceramic Capacitors

A COMPANY OF

v

DC Film Capaditors, AC Suppression Capacitors

Rohm Electronics Division
Monolithic ICs, Hybrid ICs, Transistors, Diodes,
LED, Sensors, Laser Diodes, LCD, Printheads,

Resistors, Capacitors

A COMPANY OF

Tantalim Capacitors, Wet & Foil Capacitors,
Resistor Networks, Resistor Capacitor Networks, Filters
A COMPARY OF
%M

Monolithic Ceramic, Chip Capacitors

Buy—and sell—electronic components through distribution

The sponsors of this message, proud
members of the EIA Components Group,
understand that top service to customers
requires effectively. involving distributors as
part of their marketing teams.

Distributor involvement produces lower
prices, quicker deliveries, better service
overall. The buyer wins...the seller wins.

Leadership stems from not only designing
products better and manufacturing them
better, but also from marketing them better.
And that means selling through distributors.

Leadership is also fostered through
the manufacturer's involvement in the
Components Group of the Electronic
Industries Association. EIA fosters
better industry relations, coherent industry
standards, and the sharing of ideas.
This not only helps us; it also helps you,
the customer.

Do it right. Buy through distribution.
Sell through distribution. And belong
to EIA!
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Electronic Industries Association
Components Group

2500 Wilson Bivd.

Arlington, VA 22201

Phone: (703) 907-7536

Fax: (703) 907-7501

Committad to the
competitiveness of the
American electronics producer.
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RAY MARSTON

SINEWAVES CAN BE PRODUCED BY
synthesizing them from either
digital or analog waveforms.
This second article on sinewave
generation is about sinewave
synthesizers, function gener-
ators, and inductance capaci-
tance (LC) oscillator circuits. It
picks up from last month’s arti-
cle about resistance-capaci-
tance (RC) sinewave generators
that focused on Wien-bridge
and twin-T oscillators.

Sinewave synthesizers

Figure 1 is a block diagram of
a 1-kHz digital sinewave syn-
thesizer comprised of five D-
type flip-flop circuits in a
Johnson counter. It is accom-
panied by the waveforms that
would be obtained at four dif-
ferent locations, A, B, C, and D.
The figure illustrates how a
sinewave can be generated dig-
itally by refining a coarse sine-
wave in a series of digital steps
and then filtering out all of the
digital signal’s high-frequency
components.

In this example, a clock signal
is fed to the input of a five-stage
Johnson counter. Four of the
counter outputs are added to-
gether with a resistor network
to produce a coarse sinewave
which is then converted into a
reasonably pure waverform by
low-pass filter capacitor Cl.

The sinewave output fre-
quency of this circuit is one-
tenth of its input clock frequen-
cy. To understand this circuit.
recall that digital signals gener-
ate only odd harmonics. Thus,
the harmonics that must be
eliminated to obtain a reason-
able sinewave are the ninth,
eleventh, nineteenth. twenty-
firstand higher. These are easily
filtered out by capacitor Cl.

Figure 2 is a simple, low-cost,
1-kHz digital sinewave syn-
thesizer based on a CD4018B
CMOS presettable divide-by-N
counter. This CMOS monolithic
integrated circuit. designated
IC1, was developed by RCA but
is now produced by Harris Sem-
iconductor and other alternate
sources. The sinewave syn-
thesizer also contains Ql. a
2N3904 NPN transistor. that

Waveform
Generator

Circuits

Learn about waveform generation with
synthesizers, integrated-circuit function
generators, and LC oscillators, and
apply that knowledge to your projects.

converts an external 10-kHz in-
put signal which is compatible
with the signal on cLock pin 14.

The lowest significant har-
monic of this circuit’s 1-kHz
output is the ninth harmonic.
at — 36 dB relative to the funda-
mental frequency. (This sine-
wave has about 2 % distortion.)
If capacitor C1 is replaced by a
second-order low-pass filter. all
harmonics are attenuated 65
dB with respect to the funda-
mental. resulting in high-quali-
ty sinewaves with about 0.1 %
distortion.

Sinewaves can also be syn-
thesized from linear triangular
waveforms. Integrated circuits,

available from many sources,
will perform this function. One
exampile is the ICL8038. a preci-
sion waveform generator made
bv Harris Semiconductor and
alternate-sourced by four other
manufacturers. Another exam-
ple is the XR-2206, made by
Exar Corporation and alternate-
sourced by at least three other
manufacturers.

The Harris ICL8038

The ICL8038 waveform gener-
ator can produce accurate sine.
square, triangular. sawtooth.
and pulse waveforms with a
minimum of external compo-
nents. The frequency or repeti-
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FIG. 2—A 1-kHz DIGITAL SINEWAVE synthesizer circuit.

tion rate can be selected
externally from 0.001 Hz to
more than 300 kHz with either
resistors or capacitors. An ex-
ternal voltage will permit fre-
quency modulation and circuir
sweeping.

Figure 3 is the functional
block diagram for the [CL8038.
It contains two current sources
(No.1 and No. 2), two com-
parator circuits (No. 1 and No.

2), and a flip-flop. Square waves
are obtained from a buffer fed by
the flip-flop, and a second buffer
is connected on the input sides
of the parallel comparators to
provide triangle waves. Sine-
waves are obtained by passing
the triangular waves through a
sine converter.

Figure 4 is the pin configura-
tion diagram for the ICL8038. It
can be powered either from a
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single power supply (10 to 30
volts) or a dual power supply
(=5 to *=15 volts). The device
provides sinewaves with only 1
% distortion and trianglular
waves with 0.1 % linearity.

Figure 5 is a schematic show-
ing the ICL8038 configured as a
sine/square/rectangle-wave
generator powered from a single
supply. Notice that in this di-
agram, the Fm BIAS pin 7 is
short-circuited directly to the
FM SWEEP INPUT pin 8. With this
configuration, the values of ca-
pacitor C1 and resistors R, and
Ry determine operating fre-
quency. The resistors set the op-
erating values of the two
internal current sources that al-
ternately charge and discharge
external capacitor Cl.

Refer again to the functional
diagram Fig. 3. Current source .
No. 2 is switched on and off by a
flip-flop, while current source
No. 1 remains on continuously.
Without going into detail on cir-
cuit function, the important
point here is that external ca-
pacitor C1 charges at a rate set
by R, until its voltage reaches
two-thirds of the supply voltage.
At that time, the flip-flop is trig-
gered and changes state. Exter-
nal capacitor Cl is discharged
linearly at a rate set by Rg until
its voltage falls to one-third of
the supply voltage. The flip flop
is then triggered to change state
again and the whole process re-
peats again.

Resistors R, and Ry can have
values between 1 kilohm and 1
megohm. If these values are
equal, the generator circuit
runs at a frequency of 0.3/RC. It
generates a symmetrical linear
triangular waveform with a
peak-to-peak amplitude of 0.33
times the supply voltage on
TRIANGLE OUTPUT output pin 3,
and a squarewave with a peak-
to-peak value of the supply volt-
age on SQUAREWAVE OUTPUT pin
9. which is loaded by load re-
sistor R,.

The triangle wave is fed to the
IC’s internal sine converter
which produces a good sine-
wave output. Those sinewaves
will have a peak amplitude
of 0.22 x supply voltage at
SINEWAVE OUTPUT pin 2 in Fig. 5

continued from page 130
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HARDWARE HACKER

BY DON LANCASTER

Lamps and lighting efficiency

Plus a new RGB-to-NTSC converter, ultrafast computers, and product

development concepts.

JUST GOT A HELPLINE CALL FROM AN “INVENTOR”

TRYING TO “PROTECT”

A “NEW” AUTO HEADLIGHT

IDEA. TO STOP “DETROIT” FROM STEALING IT. I'VE NEVER

HEARD OF “DETROIT” PAYING ANY OUTSIDER FOR AN

untested, undeveloped, or
unproved idea. Instead, “Detroit”
buys parts from suppliers, and
bolts them together to make cars.
Automobile manufacturers are in
the process of outsourcing much of
their product engineering. They
are significantly reducing their
number of suppliers, and holding
them to the tightest of razor thin
margins.

That’s strike one.

[lumination engineering is one
of the few things that Forrune 500
companies happen to do very well
because it requires a multi-skill
project team, combined with ray
tracing computers, arcane produc-
tion engineering, and outstanding
access to the world’s research base.
So, those big boys clearly have an
unbeatable home-turf advantage
here.

That’s strike two.

The most important require-
ment for any headlight advance is
efficiency. It is becoming more
important because of downsizing
in general and electric or hybrid
cars in particular. Anything less
than 100 lumens per watt won't
hack it. You can bet that tomor-
row’s headlights will not be based
on a heated filament.

I got the impression the caller

was not a member of the SAE or
the TESNA. Nor did he seem to be
familiar with the relevant trade
journals or to use online sources
for research. He seemed to feel
that car headlamp efficiency was
“not important,” and he apparently
didn’t have the slightest idea about

how woefully inefficient his new
design was.

That’s a swing and a miss for
strike three.

A realistic alternative

Let’s assume that you feel that
you do have a great “new” head-
lamp design. What can you do that
works out in the real world? Step
one is to immerse yourself in rele-
vant trade publications, industry
associations, and online informa-
tion sources so you can make sure
that you weren’t talking about a
product that’s been sold for

"C" v

3.579545 MHz =

0.1uF -Il—l
10pF a—J&

| | S-Video
| 4 v l output

759
NTSC

composite
video output

Blue RGB input
Green RGB input
Red RGB input

Horizontal sync input

[—4—0 Vertical sync input

FIG 1—A NEW $8 RGB-TO-NTSC CONVERTER CIRCUIT. Note that the input
sweep rates, interlace, overscan, and program content most be TV-compatible if

you want useful results.
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decades—or one that long ago fell off
the shelf because of inherent prob-
lems.

Step two is to ask yourself , “Who
likes bright headlights, and have their
own wallets in their own back pock-
ets?

Well, out here on my sand dune,
the answer is glaringly obvious: four-
wheel-drive desert off-roaders. To
these folks, a map light is 50,000 can-
dlepower, and a “running” light can
vaporize troublesome boulders at 75
paces—on low beam.

So, first, you would have a few
four-wheelers critique your design. If
it is any good, you then let the local
4WD club beta test it. Once you have
your tested and proven product well
received, you sell a few at regional
meets. Then you promote it in all the
offroad magazines.

Next you seek out one or more of
those off road lighting outfits. K.C.
Manufacturing is but one of the name
brand biggies out there. Competitors
include Dick Cepek, Hella, Explorer,
and Piaa corp. But be sure to remem-
ber the key insider secret rule for a//
successful new product development:
They must come to you. And never vice
versa.

Do note that you are nor selling an
idea. Ideas are worth ten cents a bale
in ten-bale lots. Instead, you are
offering a proven, in-demand, and a
ready-to-manufacture product. You
have already completed most of the
high risk steps.

There is more of my thoughts on
becoming a purveyor of risk reduc-
tion in RISKDOWN.PDF on my
GEnie PSRT. More thoughts on idea
development in general are in my
Blatant Opportunist and my Case
Against Patents packages.

An RGB to NTSC converter

I get all sorts of helpline calls from
folks who want to use an ordinary
color TV set for their computer—
instead of buying a pricey high reso-
lution RGB monitor—preferably via
the antenna input.

Well, these days, you just can’t get
there from here. The TV’s resolution
is too low and the computer screen
information content is way too high.
Why do you suppose computers are

equipped with all of those fancy high-
resolution monitors in the first place?

No matter what you do, there is no
way you that can display “ordinary”
modern computer color spreadsheet
or word processor output by RF entry
on an unmodified television! All you
will get is a hopelessly smeared and
violently flickering illegible mess.

On the other hand, if you design
your computer screen content to be
consistent with what your TV set can
reasonably and intelligently handle,
then you certainly can display it. At
least after format conversion. Thus,
computers can be used for video
titling, for lerge screen data or text,
for video editing, for “slide show”
presentations, or for abstract art
effects.

Analog Devices has developed a
greatly improved and easy to use
AD?722 single-chip RGB-to-NTSC
encoder. I've shown a typical circuit
in Fig. 1. You can use this IC to con-
vert already TV viewable RGB com-
puter output into signals a TV set can
understand. But you can not use this
(or any other scheme I know of) to let
a TV replace a high-resolution moni-
tor.

The NTSC TV broadcasting stan-
dard was conjured up decades ago to
cram color information in to the same
RF bandwidth as the monochrome
signal and still be compatible with
existing sets. This was done by creat-
ing a new color subcarrier frequency
of 3.579545 MHz.

Because of the technology limits at
the time, and the need to be backward
compatible with existing TVs | the
NTSC system required many com-
promises. '

A color TV cannot display com-

e P e de, S M! B
S

2 A o
. Phone or write all your Hardware
Hacker questions to: 3
sy 4 A (\,
Don Lancaster#
Bynergetics | 7

: Box BOS-EN w -

s Thatcher, A2 85552 W

. ., (520)428-4073 | 7o
B ) - EN .

: For fast PSRT access,Modem . °©

+,  (BOD) B38-336%. On prompt, Type.
. JOIRGENIE, When asked for the
offer code, erter D524, : #
T R ~A
< I US Interiet email access link: - ©
%' SYNERGETICS@GENIE.GEIS.COM. _«

wd >

www americanradiohistorv com

new from

' DON LANCASTER

ACTIVE FILTER COOKBOOK

The sixteenth (1) printing of Don’s bible on analog
op-amp lowpass, bandpass, and highpass active
filters. De-mystified instant designs. $28.50

CMOS AND TTL COOKBOOKS
Millions of copies in print worldwide. THE two
books for digital integrated circuit fundamentals.
About as hands-on as you can get. $24.50 each.

INCREDIBLE SECRET
MONEY MACHINE I

Updated 2nd edition of Don's classic on setting
up your own technical or craft venture. $18.50

LANCASTER CLASSICS LIBRARY

Don's best early stuff at a bargain price. Includes
the CMOS Cookbook, The TTL Cookbook, Active
Filter Cookbook, PostScript video, Case Against
Patents, Incredible Secret Money Machine il, and
Hardware Hacker Il reprints. $119.50
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PostScript printer. Mac or PC format. $29.50

BOOK-ON-DEMAND PUB KIT

Ongoing details on Book-on-demand publishing,
a new method of producing books only when and
as ordered. Reprints, sources, samples. $39.50

THE CASE AGAINST PATENTS

For most individuals, patents are virtually certain
to result in a net loss of sanity, energy, time, and
money. This two volume set shows you tested
and proven real-world alternatives. $28.50

BLATANT OPPORTUNIST 1

The reprints from all Don’s Midnight Engineerin
columns. Includes a broad range of real world,
proven coverage on small scale technical startup
ventures. Stuff you can use right now. $24.50

RESOURCE BIN |

A complete collection of all Don’s Nuts & Volts
columns to date, including a new index and his
master names and numbers list. $24.50

FREE SAMPLES
Well, nearly free anyway. Almost. Do join us on
GEnie PSRT to sample all of the Guru's goodles.
The downloading cost on a typical Guru file is 21
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puter data because (A) its horizontal
and vertical sync rates, are far too
low, (B) it has a severely limited reso-
lution that prevents more than a few
dozen color changes on any screen
line, (C) its interlaced display causes
flicker that makes small characters
unreadable, and (D) its overscan hides
some of the display.

If you are able to resolve 4/l of the
problems mentioned, then building
an RGB to NTSC converter makes
sense. Otherwise, it does not.

Briefly reviewing, video on an
RGB system is on separate red, blue
and green lines. An extra line or two

when adjacent lines are fairly similar.
Since this is never the case with small
dot matrix characters, small text will
flicker badly.

The NTSC signal is purposely
overscanned, gruesomely so on older
sets. The reason is that if the pictured
is wrapped around the side of the
tube, there will be no possibility of
seeing black stripes on the side. Thus
all NTSC programming szust guaran-
tee that the useful stuff always ends
up only in the center.

The chip is easy to use. You first
apply the usual +35 volts at 30 mil-
liamperes. Also connect pin one to
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FIG 2—THE LUMINOSITY RESPONSE of the human eye varies with color. It is highest
for yellow-green light, and lower for red and blue. White light sources are inherently less

efficient than lime green ones.

is output for sync. Or else the sync
gets combined onto your green chan-
nel. RGB scan rates are typically far
higher than any TV can accept.

NTSC instead combines all of the
picture information into a baseband
black and white luminance signal and a
color chrominance subcarrier.

The NTSC specification requires
a pair of interlaced 262-1/, line fields at
a vertical sync rate of 59.96 Hertz.
The horizontal scan rate is 15,735
Hertz. Interlace reduces flicker only

+5 to select NTSC instead of the
PAL operation. The RGB outputs of
your computer can be fed directly to
the red, green, and blue inputs. Three
outputs are provided: the composite
video, a Y luminance output, and a C
chrominance output. These latter two
outputs can optionally get routed to
an S-video connector.

In addition, you have to get sync
and the stable color subcarrier from
somewhere. You can input horizontal
and vertical sync on separate pins. Or
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else put composite sync into pin 16
while making pin 15 positive.

If you have a 4X color subcarrier
clock available, input it to pin 3. If
not, you can hang a stock parallel reso-
nant color burst crystal from pin 3 to
ground. Note that resynchronizing
to a local crystal may degrade your
results.

A logic high on pin 12 selects the
43 subcarrier mode, a low picks the
13 mode.

Be sure to read the data sheet care-
fully. There are several nasty
“gotchas” to getting this chip to inter-
act with VGA and other standards.

Conventional TV receivers require
a chroma delay line to compensate for
color shifts; a circuit equivalent to a
delay line is included on chip so the
results end up nearly identical to a
broadcast signal.

The outputs are all at twice normal
amplitude; letting you directly drive a
75-ohm reverse-terminated load.

Most VGA sources have provision
for control by software. Once again,
your sync rates and’picture content
must be NTSC-compatible ahead of
time, or you’ll get useless results.

Lighting Fundamentals

If you pick up any plain old 60
watt light bulb, it is likely to be rated
around 850 Aumens. That sounds like a
bunch, until you find out what a
lumen really is. Then you discover
how badly you’ve been ripped off.

Well, a Jumen is a measure of the
total output light power. How many
watts of light you will get back after
gathering together all the output
from all directions. (Well, usually,
anyway. Some narrow-beam spot-
lights cheat and are rated in “effective
lumens” instead.)

Being a unit of power, there is a
relationship between the output light
lumens and input electrical warts. This
relationship also depends on the eye’s
sensitivity to colors. The eye
responds with the Juminosity curve
shown in figure two. Eye sensitivity is
highest in the yellow-green range.

A lumen is defined as 0.001496
watts of yellow-green light. Or 668.5
lumens per watt. A 100% efficient 60
watt yellow-green light bulb can thus
produce 40,110 lumens.

Elecronics Now, January 1996
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Which means your plain old light
bulb has a yellow-green efficiency of a
mere 2.1%! When the other colors
are considered, the total barely gets
up to seven percent or so. A rating of
fourteen lumens per watt, which is a
result of nearly all the input energy
being converted into useless heat.

One solution to efficiency
improvement is to operate the lamp
hotter. That works, but it also dra-
matically reduces lamp life. One
workaround is the halogen cycle, once
known as the “quartz-iodine”
approach.

The result is still an incandescent
lamp, but the “quartz” part means
that the bulb temperature can be
higher, and the “iodine” vapor part
sets up a magic cycle that combines
with any tungsten that is boiled off of
the filament during hot times, form-
ing a tungsten-iodide gas that is stable
only when hot. The gas redeposits the
tungsten right back onto the filament
when it cools.

The result is a modest improve-
ment in efficiency—Around 15% bet-
ter for a 52- watt Halogen replace-
ment lamp. The higher initial costs
will eat into your energy savings, but
the bulbs do last twice as long.

The larger Halogen lamps can
produce up to 22 lumens per watt.
Two big “gotchas” here: You must
never touch a halogen bulb with your
fingers. The oil from your skin causes
a cold spot which can shatter the
glass. And the lamps must not be con-
tinuously turned on and off. The
halogen cycle only operates properly
when the lamp remains on for hours
at a time, with lots of cooling time
between uses.

Improving efficiency

Actually, the correct term here is
efficacy, since the output energy is in a
different form from the input. There
are many lamp technologies far more
efficient than any incandescent.
Figure three shows how all these
alternates compare.
Light emitting diodes— Many new
LED:s are actually more efficient than
incandescent bulbs, and they last a lot
longer, too. Cavers have long ago
picked up on all of those orange
superbright Hewlett-Packard diodes as

backup light sources. The automotive
industry is very excited about LED
tail lights, both because of their
longer life and their “instant on” fea-
ture. The latter translates to some
twenty feet of extra safety margin at
thruway speeds.

There is no fundamental physical

limit restricting LED efficiency. It is
more economics, material science,
visual coupling, total output, and a
poor performance in the blue region
of the spectrum that is holding things
up.
Neon lamps— These are just a pair
of electrodes in a glass enclosure that
is filled with some inert gas such as
neon (orange), xenon (blue), carbon
dioxide (white), helium (purple), or
mercury (green). A current causes a
glow discharge and output light.

Neon lamps are potentially very

efficient “cold light” sources. The
lumens per watt depends on the
color. Qutput power is normally low.
High voltages are always required.
More information on these is avail-
able in Neon News, POP Design, Sign
Craft or Sign Business trade maga-
zines.
Electroluminescent panels— These
are another “cold light” source.
Basically, an electroluminescent panel
is a capacitor with a phosphor on one
electrode. A high AC voltage (100-
400 volts) is applied, and its field
strength excites the phosphor. The
panels can produce many colors,
including white. A medium green is
usually the brightest.

Best results are obtained at mid
audio frequencies. Total light output
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www americanradiohistorvy com


www.americanradiohistory.com

is low, and the power factor makes for
big time drive problems. The panel
brightness drops significantly with
time and contamination. Not much
seems to be happening lately in new
developments here. Loctite
Luminescent is one source of informa-
tion and parts.

Fluorescents— A fluorescent lamp
has a much better efficiency than any
incandescent, up to 100 lumens per
watt. A fluorescent lamp works in two
stages. First an ionized plasma dis-
charge generates strong and narrow
band ultraviolet light. That invisible
ultraviolet light then impinges on a
phosphor which downconverts most
energy radiation into the visible
range.

Because fluorescent lamps are cur-
rent operated, a regulator in the form
of a magnetic or electronic ballast is
required. Electronic ballasts do offer
electrical efficiencies of 85 percent and
higher. They also can excite the
phosphor at higher frequencies,
which can help the bulb to produce
more light and less flicker. Dimming
is a brand new electronic option.

RF fluorescents— The phosphor of
these new bulbs is excited directly by
a radio-frequency source. While it is
too early to tell, the efficiency of RF
fluorescent bulbs should be high, but
the costs, circuit complexity, and RF-
interface problems must be overcome.
Watch for overblown hype and
investment scams on these.
Mercury-vapor lamps— These
lamps are just a tiny blob of mercury
and two electrodes. The mercury is
heated somehow, either by direct arc-
ing, or by a gas discharge. The vapor
supports a current-limited arc dis-
charge. The bulbs produce a bluish
white light. The efficiency is 50
lumens per watt.

Because all these lamps produce a
dangerous amount of short wave
ultraviolet light, safety filters are a
must. The life of mercury-vapor
lamps is extremely long at 24,000
hours. Color rendition is only poor to
fair. I get the impression their popu-
larity has clearly peaked.

Arc lamps— Those old carbon arc
lamps offered very high brightness.
Their efficiency is not half bad at 120

lumens per watt, but the traditional

LAMP AND LIGHTING RESOURCES

Advance Transformer
10275 W Higgins Road
Rosemont IL 60018
708-390-5000

BHK

1000 S Magnolia Avenue
Monrovia CA 91016
818-357-9667

Bulbman

PO Box 2918
Reno NV 89503
800-648-1163

Bulbtronics

45 Banfi Place
Farmingdale NY
516-249-2272

Carley

1502 W 228th Street
Torrance CA 90501
213-325-8474

Dick Cepek

17000 Kingsview Avenue
Carson CA 90746
800-992-3735

EPRI Journal
PO Box 10412
Palo Alto CA 94303
415-855-2000

Explorer

14100 Kingsley Drive
Gardena CA 90249
310-719-7285

Gilway Technical Lamp
800 W Cumimings Park
Woburn MA 01801
617-935-4442

Grainger

2738 Fulton St
Chicago IL 60612
312-638-0536

Gray

4415 Indianapolis Blvd
E Chicago IL 46312
800-238-2244

Hella

201 Kelly Drive
Peachtree City GA 30269
800-247-5924

designs consumed carbon rods and
needed continuous adjustment. And
they did not scale down well.

The Welch-Allyn folks have come
up with a newer sealed variant called a
short-arc lamp. This 21-watt point
source device offers 75 lumens per
watt and is intended for scientific and
fiber optic applications. A special bal-
last is needed. Because it 1s as much as

Hewlett-Packard
PO Box 10301

Palo Alto CA 94303
415-857-1501

Home Power

PO Box 520
Ashland OR 97520
916-475-3179

IESNA

120 Wall Street 17th Fl
New York NY 10005
212-248-5000

JKL Components
13343 Paxton St
Pacomia CA 91331
800-421-7244

KC Lites

‘PO Box 155
Williams AZ 86046
800-528-0950

Lighting Design & Apps
120 Wall Street 17th Fl
New York NY 10005
212-248-5000

Lighting Research Institute
120 Wall Street 19th Floor
New York NY 10005
212-248-5014

Loctite Luminescent
Etna Road

Lebanon NH
603-448-3444

Neon News

PO Box 668
Volcano HI 96785
808-967-7648

PIAA Corp

15370 SW Millikin Way
Beaverton OR 97006
800-525-7422

Real Goods
966 Mazzoni St
Ukiah CA 95482
800-762-7325

Welch Allyn
4619 Jordan Road
Skaneateles Falls NY 13153

43 more efficient than halogens, this
sealed lamp seems ideal for battery
powered apps, but it’s pretty expen-
sive.

Metal halide lamps— By far your
most popular bulb for commercial
and industrial lighting, metal halide
lamps offer efficiencies as high as 125
lumens per watt and good color ren-
dition. Bulb life can approach 20,000
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hours. Typical sizes vary from 25 on
up to 2000 watts. Special ballasts are
required, as is an ultra violet safety fil-
ter. The filter is often built into the
glass itself. Expect to see these move
into home and vehicular lighting.

I'd guess that these would be the
obvious choice for most future auto
headlights—until something better
comes along.

Low-pressure sodium— A clear cut
efficiency winner at 200 lumens per
watt, these “street lamps” offer
extremely long life, low running
costs, and outstanding nighttime visu-
al acuity. Astronomers love them
because they can dramatically mini-
mize visual pollution. Sadly, their dis-
tinctive orange color gives a mesmer-
izingly awful color rendition. Sizes as
small as 18 watts are offered.

High Pressure Sodium— Another
sodium lamp variant, this one trades
off extreme efficiency for a greatly
improved color rendition. At low gas
pressures, the emission takes place in
distinct spectral lines. As pressure
increases, the lines first broaden, and
then become more continuous. These
can offer 120 lumens per watt with no
ultraviolet filter hassles.

A 10,000 hour life is common.
The sizes range from 35 up to 1000
watts. The cost is around $90 in sin-
gle quantities. Mercury-vapor ballasts
can be used. Most operate in any
position.

Lighting resources

I have gathered up a few lighting
resources for you as this month’s side-
bar. Besides those I have already men-
tioned, a few deserve comment.

IESNA, which publishes Lighting
Design and Application magazine plus a
technical research journal, seems to
be the main trade association. There
is also a Lighting Research Iustitute in
the same building.

The EPRI journal is by the Electric
Power Rescarch Institute, which offers
fine reference materials.

The leading industrial source for
lamps is Grainger. Graphics arts
lamps are usually sold by Bulbman,
Bulbtronix, Gray, and HID Systems,
among many others.

Two manufacturers of the smaller
lamps are Gilway and Carley. JKL is a

NAMES AND NUMBERS

Analog Devices
PO Box 9106
Norwood MA 02062
617-329-4700

Atmel

2125 O’Nel Drive
San Jose CA 95131
408-441-0311

Flexible Circuits

6195 Corte del Cedro #110
Carlsbad CA 92009
619-431-2869

Focal Press

313 Washington Street
Newton MA 02158
617-928-2500

GEnie

401 N Washington St
Rockville MD 20850
800-638-9636

Helix Books
Addison-Wesley
Reading MA 01867
617-944-3700

Image Processing Resources
PO Box 207

T or C NM 87901
800-735-3596

Intel Corporation

2200 Mission College Blvd
Santa Clara CA 95052
800-548-4725

The Mart

899 Presidential #110
Richardson TX 75081
800-864-1155

P-O-P & Sign Design
7400 Skokie Blvd
Skokie IL 60077
708-675-7400

good source for low cost miniature
fluorescent lamps, while BHK offers
specialized ultraviolet lamps. Advance
is the leading ballast supplier.

Home Power is a fine magazine for
off-grid lighting applications. A high-
profile lamp and alternate-energy
supplier is Real/ Goods Trading.

Please let me know if I missed any
of your favorite sources here. A free
Incredible Secret Money Machine 11 for
your trouble.

A great read

I was impressed by The Shoulders of
Giants, a history of early aviation.
Written by Phil Scott and published
by Helix Books.

Power Transmission Design
1100 Superior Avenue
Cleveland OH 44114
216-696-764%

Riteco Supply
12999 FM 529
Houston TX 77041
713-896-6200

Roland Users Group
7200 Dominion Circle
Los Angeles CA 90040
213-685-5141

SAE

400 Commonwealth Drive
Warrendale PA 15096
412-776-4841

Science/AAAS

1333 H St NW
Woashington DC 20003
202-326-6400

Sign Business

1008 Depot Hill Office Pk
Broomfield CO 80020
303-469-0424

SignCraft

PO Box 06031

Fort Myers FL 33906
813-939-4644

Siliconix/Temic

2201 Laurelwood Road
Santa Clara CA 95054
800-554-5565

Synergetics

Box 809

Thatcher AZ 85552
520-428-4073

Tiare Publications
PO Box 493

Lake Geneva WI 53147
800-420-0579

There was a government aviation
fiasco at the time of Kitty Hawk that
cost hundreds of times more than the
Wright Brothers’ success. This pro-
gram only succeeded in filling the
Potomac River with broken bits and
pieces of planes and pilots.

The Wright Brother’s patent
fights clearly set US aviation back far
more than their early flights ever
advanced it. For decades, even.

The initial transcontinental flight
crashed so many times that only an
original wing spar and most of the
pilot actually ended up on the west
coast. And, of course, the Red Baron
failed his flight test three times.

continued on page 50
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COMPUTER CONNECTIONS

Return to reality

THE EDITORS HAVE GOTTEN ON MY CASE ABOUT

THE ESOTERIC NATURE OF

SOME RECENT

COLUMNS. FINE: BACK TO THE WORLD OF BITS AND

BYTES AND SOLDERING IRONS. TOPICS THIS MONTH

include Pentium updates and hard-
disk utilization.

Pentium updates

Today’s CPU of choice is the
Pentium. It is currently available in
speeds ranging from 75 to 133
MHz, with faster units (150- and
180-MHz) on the way. If you have
an old 486-based computer that
you aren’t quite ready to part with,
Intel sells various OverDrive
CPUrs, as either 486 upgrades or
Pentium upgrades.

At the other end of the spec-
trum, Intel has announced the suc-
cessor to the Pentium. If you were
hoping for the next logical step
(Sexium), you'll be disappointed.
Depending on whether you run
“true” 32-bit software, you may
also be disappointed with perfor-
mance.

For the 486 upgrade crowd,
Intel appears to have done cvery-
thing possible to confuse the issue.
You can follow one of several
upgrade paths: a clock-multiplied
486 or a Pentium OverDrive. The
clock-multiplied 486 route pro-
vides a faster CPU, and in some
cases a larger cache than the origi-
nal CPU (16 kilobytes vs. 8 kilo-
bytes). The Pentium OverDrive

route stuffs a ten-pound Pentium
into a five-pound 486 socket.

In general, although an upgrade
CPU can improve performance, in
no case can it provide system-wide
performance equal to that of a

300

BY JEFF HOLTZMAN

comparable Pentium system. Both
the CPU’s efficiency at transfer-
ring data and internal software
optimization of the CPU guaran-
tee that 2 true Pentium will run
faster at a given clock rate than any
of the upgrades under discussion.
Nonetheless, recently published
data suggests that CPU upgrades,
particularly for lower-end 486 sys-
tems, can significantly improve
performance. Figure 1 summarizes
data recently published by the
trade weekly PC Week. The dia-
monds represent the cost of each

PRICE VS. PERFORMANCE
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FIG. 1—THIS CHART SHOWS PERFORMANCE IMPROVEMENT percent
over a base 486/25 system running application-level benchmarks. Source: PC

Week, 9/18/95, p. 133.
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upgrade level; the squares represent
relative performance figures normal-
ized to fit the vertical scale.
Performance data is relative to a 25-
MHz 486 system.

Several facts are clear. First is that
the 25/63-MHz Pentium OverDrive
provides poor value. Although its
price is higher than its predecessor, it
will actually degrade system perfor-
mance.

Second, although the Pentium
OverDrives generally provide better
performance than DX2 and DX4
devices, the cost differential is out of
line with the performance increase.
For example, going from the 33/100
DX4 to the 33/83 Pentium increases
cost by 23%, but increases perfor-
mance only 12%.

The data presented in Fig. I is
representative only; the original study
cross-tabulated the results of upgrad-
ing from several CPU’s to several
others, and results are not consistent
across all upgrade paths. In addition,
the study unfortunately neglected to
include processor upgrades from
other manufacturers, including AMD,
NexGen, Cyrix, Evergreen
Technologies, and Kingston
Technologies.

Nonetheless, several conclusions
can be drawn. If you've got an old 25-
or 33-MHz 486 system, you can
obtain fairly good performance
improvement by upgrading to a 100-
MHz DX4 or 33/83-MHz Pentium
OverDrive. The Pentium will provide
the best overall performance, but the
DX4 provides the best value. Also, if
you already have a 25/50- or 33/66-
MHz DX2 486, you’ll see much more
modest improvements. And going
from a 100-MHz DX4 to any
Pentium OverDrive is a waste of
money.

At the high end

Until recently, the successor to the
Pentium has gone by the name of P6
(the Pentium was the PS; those are
Intel internal code names). It’s now
official: the new (I almost said next-
generation, but that’s not quite true)
CPU is called the Pentium Pro.

In midsummer, chips and systems
went out to vendors and trade publi-

46 cations, and in recent weeks prelimi-

nary benchmark and compatibility
tests have come in. The upshot is that
if you’re running pure 32-bit code
(Windows NT, OS/2, or some form
of UNIX), the P6 will look like a true
next-generation CPU. But if you're
running impure 32-bit code
(Windows 95 or Windows 3.1), the
P6 will look more like 2 Pentium
upgrade, and maybe not even that. In
fact, after news of the P6’s laggard
performance hit the streets, Intel
promptly gave it the new name.

According to the company, the
name is intended to capitalize on the
millions of dollars poured into name-
brand recognition advertising. On the
other hand, a cynic (I mean a realist)
might suggest that it’s to lower expec-
tations concerning the P6. Is it a next-
generation CPU or an enhanced
Pentium? Only Intel’s marketing
department knows for sure.

Another point is that the current
150-MHz P6 does Windows no bet-
ter than a 100-MHz Pentium. But

TABLE 1
DISK AND CLUSTER SIZES
Disk Size Cluster Size
(megabytes) (kilobytes)
128 2
256 4
512 8
1024 16
2048 32
4096 64

Intel plans an aggressive push to
faster clock rates; initial estimates are
that a planned 200-MHz P6 will sur-
pass any existing Pentium. In short,
the P6 does not provide the same rel-
ative jump in performance over the
Pentium as the Pentium did over the
486. The “586” clone vendors (partic-
ularly AMD and Cyrix) are hoping
that Intel’s stumble with the P6 will
provide an opening for their wares—
if they can ever get them to market.
In terms of the overall systems
market, it seems likely that Pentium
systems will remain the mainstay for
several years. The P6 may eventually
overtake the Pentium, but it may not.
If the vast majority of users are going
to be using mixed 16/32-bit environ-
ments for the next few years, there
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seems little incentive to move to the
P6. TIf Windows 95 were to fall flat,
and Windows NT were to take over,
the P6 would probably move into
prominence sooner. But despite its
faults, Windows 95 seems to be
catching on about as well as Microsoft
could have hoped.

Wasting space

This has bothered me for years; as
we move to 1-gigabyte and larger
hard disks, the problem is only get-
ting worse. The problem is cluster-
ing. A hard disk drive consists of one
or more platters, each of which con-
tains a set of concentric circles called
tracks, each of which is divided into a
set of segments called sectors. On a
tloppy disk, every sector contains 512
bytes of data. On a hard disk format-
ted for DOS or Windows or OS/2, a
sector also contains 512 bytes.

However, because DOS has only
16 bits to keep track of which sectors
are used and unused, files are not
allocated in units of sectors, but in
groups of sectors called clusters. A
cluster contains 2K * # bytes, where n
is a number from 1 to 32. Hard disks
smaller than 128 megabytes have 2-
kilobyte clusters; today’s common 1-
gigabyte drives have 16-kilobyte clus-
ters. Table 1 correlates drive and
cluster size.

What difference does it make what
the cluster size is? If you have lots of
large files, it won’t make much differ-
ence. But if you have lots of small
files, DOS will waste a lot of space.
For example, assume you have ten
200-byte batch files. The space
required to store them is simply
10x200 = 2,000 bytes. But because
each file must be stored starting in a
new cluster, some space must be wast-
ed. On a small hard disk (less than
128 MB), those batch files would
require 10X2048=20,480 bytes. A 1-
gigabyte hard disk, would require
10x16,384 = 163,840 bytes. For this
example, the efficiency of the small
disk is 100x2000+2048 = 9.77%,; for
the large disk, it is 100x2000+
163,840 =1.22%. Ten percent is
bad, but one percent is ridiculous!

Don’t get the wrong idea; the fact
that a few small files waste a fair
amount of space does not mean that
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overall disk utilization is that low.
Most systems have a mix of large and
small files; efficiency typically varies
70-90%.

How do you know what your
disk’s space efficiency is? You can get
a rough estimate using DOS’s DIR
and CHKDSK commands. By run-
ning CHKDSK you can learn your
disk’s total size, cluster size (CHKD-
SK reports clusters size as “allocation
unit”), and space allocated for files.
By typing “DIR /S” from your root
directory (and waiting patiently),
you’ll eventually end up with a display
listing total bytes used by the files on
your disk. You can then calculate your
waste factor as (1 — (bytes used +
bytes allocated))X100%.

For example, one system on my
network has a 1-gigabyte SCSI drive.
CHKDSK told me that 784,515,072
bytes were allocated to files, and DIR
told me that 627,110,564 bytes were
actually stored in those files. Applying
the formula, I come up with a waste
factor of 20.1%. Twenty percent of
784.5 megabytes is 156.9 megabytes.
Wasting 150 megabytes of disk space
does not make me happy!

You can get a somewhat more
accurate display of disk utilization,
along with some other interesting
statistics, from a utility, CHKDRIVE,
written by PC Magazine columnist
Jeff Prosise. Jeff’s program scans your
entire hard disk counting space allo-
cated and used by the files. I'll post a
copy of CHKDRIVE.ZIP on the
Gernsback BBS (516-293-2283). The
file includes both the executable and
the C source.

References:

PC Week, 9/18/95, p. 133.
Byte, 10/95, p. 26

PC Magazine, 6/27/95, p. 249
PC Magazine, 10/10/95, p. 345

DIR /s output
Total files listed:
17,579 file(s)

627,110,564 bytes

224,493,568 bytes free

Chkdsk output
1,050,411,008
21,364,736
19,382,272
784,515,072
224,526,336

bytes
bytes
bytes
bytes
bytes

16,384
64,110
13,702

bytes
total

Chkdrive output

total disk space

in 20 hidden files
in 1,182 directories
in 14,047 user files
available on disk

in each allocation unit
allocation units on disk
available allocation units on disk

Scanned 14,070 files in 1,183 directories on drive C:
Cumulative length of all files is 648,207,406 bytes
Cluster size is 16,384 bytes (16K)

Cluster Size oOoverhang (Bytes) Efficiency
2K 15,336,402 97.7%
4K 33,211,346 95.1%
8K 72,549,330 89.9%
16K 157,623,250 80.4% <—-
32K 341,156,818 65.5%
64K 739,124,178 46.7%

HOW MUCH SPACE ARE YOU WASTING? calculate you drive’s efficiciency and find out.

What'’s the solution? You can par-
tition large drives into several smaller
ones. By keeping the logical drives
less than 128 megabytes, you can
ensure minimum waste factor. But
managing eight or ten drives can be a
pain in the rear. And adding another
large drive could easily exhaust avail-
able drive letters.

Another possibility is to use disk
compression—either Microsoft’s or a
third party’s—to decrease the waste
factor. The reason is that disk com-
pression programs typically pack files
in byte rather than cluster boundaries.

The problem is that disk compression
exacts a toll in terms of performance
and robustness. In addition, the MS-
supplied DOS 6.x compression pro-
grams have a maximum compressed
volume size of 512 megabytes, which
means that you’d have to partition a
1-gigabyte drive into four chunks.
The disk compression available in
Windows 95 allows volume sizes up
to 2 gigabytes, but even that can be a
limitation.

The real solution is a better built-
in file system. What about it,
Microsoft? [EN]

LETTERS
continued from page 23

When New Tek built the toaster
for the Amiga, it was a plug-in card.
When it decided to build one for the
PC, it had to be a stand-alone unit
that could only be interfaced with the
PC. The PC does not have the video
capabilities or operating system to
support a plug-in card. New Tek had
to make a stand-alone processor and
write an operating system that could
handle the taxing video demands.
That says volumes about the Amiga

and its “stellar position.””
KURT D. SWAIM
Fort Wayne, IN

AN INNOVATIVE HEAT GUN

I recently discovered an inexpen-
sive but useful electronics-related
tool. T was looldng into the bore of
my Presto Poplite hot-air popcorn
popper, and I noticed that it had no
moving parts and was able to produce
a very hot stream of air from its
mesh-covered bore. I realized that
this appliance might make a good
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heat gun for heat-shrinkable tubing.

I found the same model for sale in
a thrift store for $2. I found I had an
excellent benchtop heatgun after I
removed the outer housing. The
short assembly stands on three legs. 1
secured its wires with some wire ties
and a cable clamp, making use of an
existing screw. Also, the unit had
some exposed terminals that I covered
for safety reasons. I found that the
heat comes up so fast that it will
shrink the tubing as soon as it’s
plugged in.
PETER PINETTE
Cape Coral, FL
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AUDIO UPDATE

BY LARRY KLEIN

Gables (and interconnects

revisited

OM NOUSAINE IS ONE OF THOSE DEDICATED

AUDIOPHILES WHO HAVE THE TIME, INTEREST,

AND KNOW-HOW TO SCIENTIFICALLY INVESTIGATE

POTENTIAL IMPROVEMENTS IN HI-FI PERFORMANCE.

He didn’t set out to be a
“debunker,” but his rigorous test
procedures have often made hash
of the mystical beliefs propagated
by the high-end audio aficionados.
In an article in the September
issue of the excellent Canadian
publication Sound & Vision (99
Atlantic Avenue, Suite 302,
Toronto, Ontario MK6 3]8,
Canada), Tom notes that nothing
new has been published on con-
trolled cable-listening tests in
about 10 years. In the meantime,
audiophile speaker cables have
proliferated wildly, all accompa-
nied by preposterous performance
claims and outrageous prices.
Tom, who lives in an area well
populated by audiophile cable afi-
cionados, asked the members of his
audio club to participate in dou-
bie-blind speaker-cable listening
evaluations. The test was to deter-
mine whether they could differen-
tiate by ear the performance of
their own audiophile cables against
ordinary 16-gauge electrical zip-
cord. In Tom’s words, “The chal-
lenge had the majority of potential
listeners diving for their
shoelaces,” but two courageous—
or overconfident—listeners accept-
ed the dare. Each audiophile’s own
system, listening room, and music

served as his test base.

In the series of double-blind lis-
tening tests, the participants were
asked to distinguish between
setups incorporating such cost-
wise opposites as a $900 set of
cables and $15 worth of zip-cord.
After a discussion of the test pro-
cedures and results, the remainder
of Tom’s article is an excellent
tutorial on the statistical analysis
and philosophy of double-blind
testing.

Were the two audiophiles able
to hear the difference between
their own costly and highly touted
esoteric cables and the ordinary
zip-cord? Much to their shocked
surprise they could not. To my
surprise, neither one copped out
by claiming that the test tech-
niques were somehow flawed and
therefore obscured the differences
they heard normally under non-
test conditions. I guess for some
brave souls, at least, the truth will
make them free—of excessively
expensive cables, that is.

Tom recently conducted a new
round of tests with his audio club
members, this time comparing
high-end “interconnects” to ordi-
nary phono cables. The results
were the same: audiophile efforts
to pick out their own expensive
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SALES OF MINIDISC PRODUCTS
have been below expectations so far.

interconnects by car averaged out
to no better than guesswork.

DCC and MD

Have you been as puzzled as
everybody else by the increasing
proliferation of competing and
non-compatible new audio/video
products? We have barely bought
into one new format before other
non-compatible competing for-
mats are introduced. A brief his-
torical review of the hi-fi industry
will help explain what I think is
going on.

When I first become involved,
in the 1950s, each round of audio
new-product introductions seemed
to embody real advances. Perhaps
some of the audible improvements
I heard were illusory, but in any
case, I found myself compulsively
upgrading with, say, a new tuner
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that pulled in more stations with less
noise, a turntable with lower rumble,
a tape recorder with a wider frequen-
cy range and lower hiss and flutter, an
amplifier with more power and lower
distortion, and speakers with higher
highs and lower lows. Over the years,
the stuff just kept getting better, we
audiophiles kept upgrading, our num-
bers kept increasing—and the hi-fi
manufacturers prospered.

Then stereo FM and records
appeared. There was the expected
grousing and muttering about
planned obsolescence and having to
buy two of everything, but after a
shaky start stereo sold, mono equip-
ment was replaced, the market con-
tinued to expand, and the manufac-
turers smiled all the way to the bank.
Stereo equipment, like the mono
components it replaced, continued to
slowly improve, and consumers
upgraded as they found themselves in
the mood and with the cash.

Then came “space-age technolo-
gy’ in the form of the transistor.
Manufacturers saw a wonderful
opportunity to sell new electronic
everythings to everybody.
Unfortunately, it didn’t work out that
way. Impatient audiophiles unwary
enough to be suckered in by the
hyperbolic ads of the day found them-
selves with tuners that overloaded on
strong stations and amplifiers that
distorted badly, or blew up, blew out,
or quietly died.

It took several years for the tran-
sistor manufacturers and component
designers to get their acts together,
but today’s solid-state equipment is
vastly superior to the best of the old
tube equipment in reliability and
longevity, and at least their equal in
sound quality—despite the contrary
opinions of a smallish group of die-
hard tube fundamentalists.

You couldn’t tell it from the new-
equipment ads, but, in general,
progress in standard hi-fi components
came to a halt about 10 to 15 years
ago. Each year’s new models have
come with a full complement of bells
and whistles and have sounded fine,
but most have performed no better
than the 5- to 10-year-old units sit-
ting on consumers’ shelves.

The longevity of the equipment

and its fine performance meant that
the average music listener was no
longer motivated to engage in regular
replacement or upgrading. And
besides, computers and various video
goodies were competing for his dis-
cretionary dollars. True, newcomers
still entered the audio marketplace,
but their numbers were not sufficient
to satisfy the expanded capabilities of
the mass-market Japanese manufac-
turers. Their solution? Stop trying to
kick start a dormant or too slowly
expanding marketplace with new
models of old products, but instead
develop new product categories to
tempt the customer.

Such thinking can indeed pay off,
as was demonstrated by car audio
equipment, the VCR, the Walkman,
CD, and recently, multi-channel
home-theater equipment. However,
the last decade or so has seen several
instances of new formats that haven’t
made it. Philips’ digital compact disc
(DCC) and Sony’s MiniDisc (MD)
are the two latest examples.

The trade publication Billboard
reports that the DCC is moribund
with only 8,000 units sold. And
Minidisk sales are also far below
expectations.

There’s nothing wrong technically
with either product; in fact the MD is
a technological tour de force. The
problem is that both units are
designed to meet a consumer demand
that never existed, except perhaps in
the wish-fulfillment fantasy of some
marketing maven. How much mar-
keting research was done to gauge
potential consumer interest in the
MiniDisc and DCC? Perhaps Philips
and Sony—and other manufactur-
ers—would do well to put more effort
into market research before commit-
ting themselves to costly product-
development programs.

Getting OSHA out of our ears
Most of us know the Occupational
Safety and Health Administration
(OSHA) as the government agency
that monitors workplace hazards—
including potentially ear-damaging
industrial noise levels. In my June
1995 column, I criticized OSHA for
not being stringent enough in its
noise standard, noting that other reg-
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ulating bodies here and overseas have
advocated levels significantly lower
than OSHA'’s legal maximum limit of
90 dB for 8 hours.

Incidentally, OSHA does not do
its own research; another related
agency, the National Institute for
Occupational Safety and Health
(NIOSH), establishes the standards
that OSHA enforces. Or at least,
that’s the way it used to be.

As you may have noticed, there’s a
new Republican majority in Congress
dedicated to the proposition that gov-
ernment has far too much control
over our lives. In their view, we are
being oppressed by the agencies that
set minimum standards for food cont-
amination, drug effectiveness and
safety, product safety, water, air, and
land pollution, industrial safety and
noise, and so forth. To alleviate this
intrusion into private-enterprise com-
petitiveness, the House of
Representatives slashed the funding
for NIOSH by 25 percent as down
payment on the House Budget
Committee’s promise to phase out
the agency in four years.

Because OSHA and NIOSH,
along with the FDA and the EPA, are
all on the Republican hit list, I may in
the near future no longer have cause
to complain about the inadequacy of
industrial noise-protection standards
and/or their lax enforcement simply
because there won't be any standards
to complain about! It isn’t clear to me
how U.S. industries will be more
competitive worldwide when the U.S.
workforce is sick or deaf, but that is
just one more thing that I don’t
understand about politics in 1995. Bl
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WHAT'S NEWS

continued from page 4

Nevertheless, scientists at Los Alamos
National Laboratory in New Mexico
are testing a prototype fuel that they
believe can overcome these problems
and eventually power cars.

Fuel cells convert chemical energy
to electrical energy without combus-
tion. Unlike the battery in an electric
car, which requires long recharging
stops and has a limited driving range,
a fuel cell powered vehicle could be
refueled quickly. Moreover, it would
have nearly the same driving range
and performance as a conventional
four cylinder car.

The Los Alamos team designed an

power system that runs on multiple
proton-exchange membrane fuel cells
and is fueled by liquid methanol or
wood alcohol. An on-board fuel
processor converts the methanol into
hydrogen and carbon dioxide. The
fuel cell electrochemically combines
the hydrogen with atmospheric oxy-
gen to produce DC for powering the
car’s traction motors.

A 30-kilowatt fuel-cell stack is
expected to have a volume of about a
cubic foot. After testing it to deter-
mine its voltage output as the electri-
cal load and fuel are varied, the
fuel-cell stack will be built into a com-
plete methanol-to-electric power sys-
tem. The propulsion system will be
tested over simulated driving condi-
tions.

The overall goal of the Los
Alamos, General Motors, and
Department of Energy project is to
develop an automotive-scale fuel cell
that will more than double a car’s fuel
economy and reduce emissions by as
much as 90%. A 10-kilowatt fuel cell
was developed in the first phase of the
project. The goal of the project’s sec-
ond phase, is the 30 to 50-kilowatts
required to match the performance of
gasoline-powered cars.

Methanol can be obtained from
agricultural waste or from natural gas.
It would have to be available at thou-
sands of filling stations, but this is seen
as less expensive than installing bat-
tery-recharging stations and power
plants for battery-powered electric

cars. m

VIDEO NEWS
continued from page 6

in 2,4, 10 and 15 megabyte capacities.
A 2-megabyte card could hold 20 to
24 digital snapshots or 30 to 60 min-
utes of audio or 1,200 pages of dou-
ble-spaced text and will be available
late this year, at something under $100
to start. An idea of who is interested in
flash memory is revealed by member-
ship in the Compact Flash
Association: Apple, Canon, Eastman
Kodak, Hewlett-Packard, LG
Semiconductor (Goldstar), Matsushita
(Panasonic), Motorola, NEC,
Polaroid, SanDisc (formerly

SunDisc), Seagate, and Seiko Epson.
The association plans to make techni-
cal specifications and the Compact
Flash trademark available under royal-
ty-free licenses to promote the stan-
dard.

More digital camcorders

Japanese camcorder manufacturers
continue to introduce digital cam-
corders using the standard “DV” (for
digital video) format. JVC’s version,
described as “the world’s smallest
camcorder” isn’t much bigger than a
VHS cassette box. It has a single-
CCD pickup and weighs 1. I pound
loaded with battery and mini-cassette.

Panasonic has added a second model
to its line, this one with single CCD
(the first had three) and a four-inch
LCD color monitor. Sharp intro-
duced its first “Digital ViewCam” fea-
turing a five-inch LCD monitor, three
CCDs and an interface for connection
to a personal computer. The two
Sony models introduced previously
and Panasonic’s three-CCD model
(Electronics Now, December 1995) are
currently available in the U.S., and the
new versions are expected here this
year as well. None of them will come
cheap, with prices starting above
$2,000. But we're talking electron-
ics—so if the price is too steep now,

just wait. (en)

HARDWARE HACKER

continued from page 44

New tech lit

From Atmel a new Flash Memory
Application Book. From Siliconix, a data
book on the Little Foor and Lite Foot
mini power MOSFETs. These require
surprisingly little in the way of
heatsinking. From Intel a new free CD
on their full 1960 Microprocessor
Electronic Library.

Computers that can be billions of
times faster than a Pentium (and far
cheaper) are described in Science for
September 8, 1995 on page 1363-64.
One of the many optons is quantum
computing, which is expanded upon on

pages 140-145 of Scientific American
for October of 1995.

Roland magazine is a free publica-
tion that covers synthesizers and relat-
ed electronic music topics. Roland has
also come up with a new Sound
Canvas. An entire synthesizer in a sin-
gle PCMCIA card.

Power Transmission Design is a new
trade journal on motion systems. The
Mart is a big-time major shopper on
phone parts and systems.

Flexible Circuits Engineering is a
brand new trade journal on bendable
printed circuit materials.

Hoop Pine Plywood is a flexible wood
suitable for model making and proto-
types. Free samples are offered by
Riteco Supply.

www americanradiohistorv com

The free Media Arts Catalog from
Focal Press stocks hundreds of titles on
everything from nonlinear editing to
time codes to script writing.

For high end hardware, try Image
Processing Resources, which supplies
lighting, lenses, cameras, frame grab-
bers, and more. Lots of great cartoons
in the company’ free catalog.

A BBS Radio directory is available
from Tiare Publications. But do note
that it lists only hobby BBSs. The out-
standing Radio board up on GEnie is
not mentioned. Nor is any other
major commercial resource. Or any-
thing on the Internet.

Reprints and preprints of most of
my stories are available on my GEnie
PSRT RoundTable. [EN|


www.americanradiohistory.com

Complete On Site
Electrical Engineering Lab

U e U ® s O e ¥ i O s O i ¥ & s
¢ REVERSE ENGINEERING

® RF Circurr DESIGN & MANUFACTURING

¢ PropUCT ENGINEERING
¢ FIRMWARE DEVELOPMENT

= =

¢ MICRO Cors}TROLL—ER & EPROM HARDWARE & SOFTWARE D_E—VELOPMENT

~ From Auto-Routing to CNC Routing to Electronic Assemblies. . .
Capital Electronics is Your Best Route For Printed Circuit Boards.

DEsiGN/LAYOUT PRINTED CIRCUIT BOARDS ASSEMBLY SERVICES
¢ CAD LAYOoUT SERVICES ¢ SINGLE & DOUBLE SIDED ¢ FAST TURN BOARD STUFFING
¢ COMPATIBLE WITH ALMOST ¢ MUuLTI-LAYER & FLEXIBLE PCB’s ¢ WIRE HARNESSES
ALL CAD SYSTEMS ¢ FrRoM QUICK TURN PROTOYPES ¢ WAVE SOLDERING
¢ FROM SCHEMATICS OR TO SCHEDULED PRODUCTION RUNS  ® ACQUISITION OF PARTS
SampLE PCB’s ¢ FINE LINES, SMT ¢ FINAL TESTING
¢ PHOTOPLOTTING SERVICES ¢ ELECTRICAL TESTING ¢ TURNKEY SERVICES
¢ 28,800 BAUDE MODEM ¢ PRECIOUS METAL PLATING ¢ CustomM ENCLOSURES
uick & Co etitive Pricing or More Information
For@ mlflease Call Us g‘oday’ formation, Internet Access:
° For Automated Info Response:
852 Foster Avenue ¢+ Bensenville, IL 60106 INFO@capital-elec.com
(708) 350-9510 E-Mail: Quote@capital-elec.com
Fax (708) 350-9760 * Modem (708) 350-9761 Web Access: hitp://www.capital-elec.com

CIRCLE 315 ON FREE INFORMATION CARD

] directories of callers with a simple |
$48.00

T FREE W RV
eder  pmmemee P OKS

hnologies Call 513-752-0279

| Educational Kits for the Scrious Hobbyist

Caller Block ; : Telephone Caller ID Telephone Call Restrictor @ 50 MHz Frequency Counter

Connects between your teiephone Connects to tel e wall jack, Connects to teiephone wall jack. Disables ‘| Reads frequency from 1Hz to 5S0MHz and
and its wall jack, and prevents the i ‘| Shows the telephone number of all phones on the line if attempting to displays t on a 18x1 character LCD
{ phone from ringing unless the the calling party along with the either: dial a number that has been stored §- | display. Auto-range featurs provides
calling party is one which you've time of day the call was received, 1 in memory "Block Mode* or, dial a number floating decimal point and automatically
entered Into memory using your on a 16x1 character LCD display. | that has not been stored In memory *Allow § ' | affixes the correct suffix (Hz, KHz, or MHZ).
touch-tone phone. Your answering Mode*. Use touch-tone phone to enter Microcontrotler based, very few additional
machine can handie all other calls. telephone numbers into memory, and components. $48.50

Change between two separate choose mode. Program from any phone §i =

| on the line using your password. $35.00

Stores the info from the last five
calls in memory. Complete stand
alone, no computer interface
needed. $52.50

flip of a switch.

DTMF Decoder/Logger

Keep track of all numbers dlaled or
entered from any phone on your
line. Connects to your telephone
wali jack. Decodes all 18 touch-
tones and displays them on an LCD
dispiay. Holds the last 240 digits in
a nonvolitle memory. roll
4 through and view all telephone
numbers dialed, credit card

Vocal Filter

An audio device which can be
used with a home component

IR Remote Control Receiver

||} Scrambies your voice before Learns and records the data patterns
{1 sending it over the telephone emitted by standard infrared remote sterec system, to filter out the
line, and descrambles it on the controls used by TVs, VCRs, Sterecs, efc. maln vocal sound track from
|j other end. Connects between | | Lets you control all your electronic projects standard stereo recordings (CD,
| your telephone and wall jack. No "] with your TV remote. Seven individual I/O tape, record or FM}, leaving the
.} modifications are required to pins can be assigned to any button on your background music to sing along i
your telephone. Full duplex remots, and can be configured for either with. Produce your own karaoke §

§ operation. $43.00 1 toggle® or ‘momentary” action. $32.00 | tapes. $40.00 numbers entered, etc. $54.50

www americanradiohistorvy com
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Electronics Now, January 1996

g

In recent independent tests Gool-Amp
IS proven hetter than electropiating.

(For 50 years we've said Cool-Amp is “equal to” electroplating in performance. |t is better)

l:ﬂl]l-ﬁmE Conducto-Lube

o
Elapsed Time

From the report:

“...compare the conducting properties of Cool-Amp silver plat-
ing gompound with factory silver elctro-plated bus and bare cop-
per bus.

“The test results indicated that the contact resistance of the
Cool-Amp plated bus connection was slightly lower than that of
the electro-plated bus connection and much lower than that of the
bare copper bus connection. The final temperature at temperature
equilibrium of the bus connection employing Cool-Amp was sight-
ty lower than that of the electro-plated bus connection and the bare
copper bus connection...”

micro-OHMS

From the report:

Current in Amperes

“..compare the conducting properties of Conducto-Lube lubricant
with factory lubrication and non-lubricated connections on an air
switch. Identical test setups and procedures were used for each test
s0 that comparative data could be coilected and the relative perfor-
mance of each type of connection could be quantified.

“The test results indicated that the contact resistance of the switch
employing Conducto-Lube was generally lower than that of the facto-
ry lubricated switch and the switch that used no iubricant.”

Gool-Amp

How It works:

* Applies on the job. Application is
simple. Yet Cool-Amp adheres
permanently. As tests show, it is
better than electroplating.

* Minimizes overheating and
power loss by silver plating high
amperage connections.

* Saves time, reduces mainte-
nance. Cool-Amp is so simple to

apply on the job It assures maxi- A A

e 5| 0 powder
mum conductivity for copper, i aradimalsly
brass, or bronze contacts and-pre- 6,000 square inches

vents losses due to oxidation.

a.co
Conducto-Lube and
e

" f
voltage {1156 VAC) contlnuity
hrough coniainer.

Gonducto-Lube
How it works:

» This is the conductive lubricant;
highly conductive because it con-
tains pure silver.

* Originally developed to lubricate
switches, to the point tension can be
adjusted to factory specs allowing
full rated capacity of the switch to be
maintained at all times.

* Uses have continued to
expland-from switches and break-
ers—to any application where a con-
ductive lubricant is needed.

on both inthe

CODL-AMP G lte

Cool-Amp Conducto-Lube Company
15834 Upper Boones Ferry Road
Lake Oswego, Oregon 97035

Order factory direct:
503/624-6426, Fax 503/624-6436

CIRCLE 228 ON FREE INFORMATION CARD
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S Syvisioni .

Wants you to have

The World's Premier
Satellite TV Buyer's Guide!

Complete product line-up for:

18" - 36" DBS systems, parts, g DBS
accessories & programming
e C-band

« Ku-band

Actuators, LNBs, Reccivers,
Tools, Accessories, and more!

Satellite TV products at discount prices
4' - 24' C/Ku systems, parts,
accessories & programming

Call Now for Your:

FREE, Full-Line Catalog and
Buyer’s Guide

Discount Flyer. Loaded with discontinued and
return items, antiques, plus widgets and gadgets galore!

800-543-30235

&Skyvision® - 1046 Frontier Dr. « Fergus Falls, MN
¢ International: 218-739-5231 « Fax: 218-739-4879
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Quality Reconditioned

Test Equipment

Hewlett-Packard 3311A

Function Generator, 0.1 Hz fo 1 MHz, sine, square,
triangle and + pulse waveforms.

$300.00
Fluke 1911A

Frequency Counter, 5 Hz to 250 MHz, measures
frequency, period, petiod average, and totalize. 15 mV
sensitivity, 7 digit display.

$199.00
Hewlett-Packard 332A

Distortion Analyzer measures total distortion down to
0.1% full scale between 5 Hz to 600 kHz,

$249.00
Fluke 8520A

Digital Multimeter, 5.5 digit, ac/dc volts, 2 and 4 wire
ohms, conductance, 20 ppm basic dc accuracy, burst
memory and math capabilities.

$369.00 Special

Hewlett-Packard 85588
Spectrum Analyzer Plug-in, 0.1 to 1500 MHz,
resolution bw from 1 kHz to 3 MHz, ampiitude range is
-117 to +30 dBm. Automatic and manual sweep.

$2000.00

Hewlett-Packard 3586B
Selective Level Meter

Makes carrier measurements to 32.5 MHz, voice
channel measurements from 50 Hz to 100 kHz, can
use the 3336B Level Generator as an automatic
tracking generator. Opt 004. Like new condition.

$850.00

Hewlett-Packard 3336B

Synthesizer/ Level Generator
Frequency coverage is from 10 Hz to 21 MHz, making
the 33368 useful for telephone circuit loop testing on
most FDM systems. Includes opt 005. Like new.

$850.00

14455 NORTH 79TH STREET, UNIT #C o SCOTTSDALE, ARZONA 85260
(602) 483-6202 * Fax (602) 483-6403

Please call for our Free 1995 Catalog

Hewlett-Packard 1740A

Oscilloscope
100 MHz portable Oscilloscope, 5 mV/div deflection,
50 nS/ div max sweep rate expandable to 5 nS/ div.
Includes 2 probes.

$500.00

Hewlett-Packard 1725A
275 MHz portable Oscilloscope, 10 mV/ div fo 5V/div
vertical deflection factor, 10 nS max sweep rate,
expandable to 1 nS/ div. includes 2 probes.

$625.00
Hewlett-Packard 1725A/034

As above, opt 034 adds DMM which measures
voltage, current and resistance. Includes 2 probes.

$675.00

Tektronix 475A DM44

Oscilloscope
250 MHz bw, dual channel, 5 mV/ div sensttivity,
1nS/ div sweep rate. With differential-ime/ DMM
option. Includes 2 probes.

$975.00
Hewlett-Packard 239A

Oscillator provides a low distortion sine-wave output
with >3 Vims amplitude from 10 Hz to 110 kHz and
less than -95 dB THD to 20 kHz.

$399.99

Tektronix 492 Spectrum

Analyzer
50 kHz to 21 GHz, 80 dB dynamic range, amplitude
comparison in 0.25 dB steps. Options 01, 02.

$7500.00

Wanted Test Equipment
call or fax us your list!

CIRCLE 235 ON FREE INFORMATION CARD
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EIP 548A Microwave

Frequency Counter
Frequency range 10 Hz to 26.5 GHz in 3 bands, max
input for accurate readings is +7 dBm. Opt W36.

$4000.00
Tektronix 7904 Oscliloscope

Dc o 500 MHz mainframe, .8 ns risetime, 500 ps
max sweep rate, CRT readout, accepts up to (4)

plug-ins.
$500.00
Tektronix 7633 Oscllloscope

100 MHz multimode storage scopa with the following
plug-ins: (2) 7A26 dual trace amplifier, & (1) 7B53A
dual time base.

$850.00 Special

Fluke 1900A
Multifunction Counter, 5 Hz to 80 MHz, provides
frequency, period, period averaging and totalize
measurements, 6 digit display, 1 MHz low-pass filter.

$189.00 Special

Phillips PM5712

Pulse Generator, 1 Hz to 50 MHz, amplitude range
0.2V 1o 10V, DC offset:+2.5V, offers a fixed rise and
fall time of 4 ns.

$550.00

Anritsu ML422B
Selective Level Meter, 50 Hz to 30 MHz, providing
highly accurate measurements of signal levels, with
the stability of frequency needed to manufacture,
install and maintain FOM systems.. Functions as a
wideband level meter, psophometer or voice band
analyzer.

$1250.00 New

BRNEENEN
TPy
A ]

T
DANBAR

SALES COMPANY
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| DOUBLED MY

THE HOURS!

1 covered a lot of miles driving a cab for 13 years... but 1
sure didn't get anywhere! 1 mean the hours were long. The
pay was short. My boss pushed, pushed, pushed all the
time. In the meantime bills were piling up. Medica bills.
House repairs. Charge cards. Just the everyday
things. | was not just behind
the wheel, I was behind the
¢ight bail.

That's when | saw 2 magazine
article that talked about the hottest big
money-making career opportunities of the
90's. The one that interested me the most per-
tained to the NEW explastve SATELLITE
DISH/TV/ELECTRONICS fleld.

1 mailed the coupon for the FREE information kit they offered. 1ked
what I saw when the information packet came in the mail. What really caught my eye,
however, was the idea I could gain all the knowledge I needed to make a success of this business studying
in my spare time at home. Foley-Belsaw’s modern, practical bands on course combines
simple step-by-step lessons with easy -to-follow video cassette guidance. Nospecial expe-
rience, education or electronics background is necessary Just average mechanical aptitude to follow simple A-B-C
repair procedures that are clearly outlined for you.

I decided to get in on the action... and just look at me now! Now I'm really in the driver's seat. I'm doing what [
wantto do. 'm my own boss. Iset my own hours. I'm making more money than my wife and [ ever dreamed possible.
Wotddd you believe 'm making twice what I made driving a cab...and Iwork only half as many
bours.

Get in the FAST LANE on the New “INFORMATION
SUPERHIGHWAY?” Everyone’s Talking About!

t'sexciting! It's gigantic! The technology of booming business of your own, make really big
Itomorrow is here today! You've been readingand ~ money, be your own boss and enjoy financial freedom r Mail for FREE Information Package

hearing about the amazing INFORMATION and security The fact you're reading this message ]

SUPERHI%}HWAY. It’s so N%‘W that few tech-  shows you're smart eng(l)Jgh to realife this! o | Foley-Belsaw Institute @ |

nicians are equipped to service this fast | 6301 Equitable Road |

emerging fleld! Foley-Belsaw gives you Learn In Spare Time At Home! Kansas City, MO 64120-1395 Since 1926 I

SATELLITE DISH technology (including It's easy to learn in your spare time at home. And Piease Check Only ONE of the Following: l

New MINI-DISH)... along with the electronics when you complete the course you will receive Foley- Q Satebite Dish, Dept. 31197 O Locksmilhing, Dept. 12736
expertise you need to make BIG MONEY servicing Belsaw's official diploma acknowledging your Q Computer Repair, Dept. 64320 0 Small Enalna'nepa{r, Dept. 52619 |
TVs and other electronics equipment. accomplishment 1 Q Gunsmithing, Dept. 92220 Q Woodworking, Dept. 43499 |
Q PC Programming, Dept. 35145 Uphotstery, Dept. 81

Be Your Own Boss! Send Coupon Today for o Re':aair, Depgl. 43 8323%"?.,2', g:::n?n::qs Dept. 21564 I

1t quick and easy to become an expert at home in your FREE Kit. No Obligation. 1 0 viny Repai,Dept. 71103 |

spare time. Earn really BIG money adjusting, installing Don’t miss out on this once-in-a-lifetime opportunity. | |

and repairing Sclelbte Dish Systerns, TVs, Amplifiers, ~ Send in the coupon NOW. Getall the facts and study | papme |

@ AM/FM Home Entertainment them in the privacy of your own home. There’s i — T I
Centers. Every home, every business, every officeinyour ~ absolutely no obligation and no salesman will call on Addross — N

area desperately needs your expertise! you. So don't delay Mail the coupon today : :

" 7 - City
N Y:;I' “I:Ingbac[)‘l)" e Be ill I: g s m'mg'.w ! State Zip, I
ever before and probably never again will you have p : A s | - - — 1
und-floor o . Doubled my income within 6 weeks.
a ground-floor opportunity like this to get into a R.B., Bakersfield,CA :— Call Toll-FREE 1-800-487-2100 -JI

CIRCLE 299 ON FREE INFORMATION CARD
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New and Pre-Owned

Test EqQuipment

Substantial SAVINGS on New & Pre-Owned B+K Precision, Fluke,
Hewlett-Packard, Goldstar, Leader, Tektronix, and more ...

Model OS-9100P g
Full 100 MHz Bandwidth!

¢ Dual-Channel, High Sensitivity
¢ TV Synchronization Trigger
¢ Calibrated Delayed Sweep -
¢ Includes Two Probes, 2 Year Warranty

Professional Quality Digital Storage Oscilloscopes

FREE SHIPPING!
ON ALL LG PRECISION EQUIPNENT
ANYWHERE N THE V.S,

@ LG Precision
New Oscilloscope Specials

Excluding AK & HI

$999.00

SUPER SALE! J;\

Pre-Owned Oscilloscope Specials

Tektronix 465 100 MHz $589.00
Tektronix 465B 100 MHz $689.00
Tektronix 475 200 MHz $749.00
Tektronix 475A 250 MHz $849.00

¢ Professionally Refurbished

o Calibrated to Original Specifications

* Dual Channel, Calibrated Delayed Sweep
* 90 Day Warranty

‘c:s B PRECISION

MAXTEC INTERMATIODNAL CORP.

Professional Computer Monitor

at Affordable Prices!

® Transmit and Receive Data with Standard RS-232C Interface
® Includes FREE Compreheasive Communication Software
® Waveform Save, Calculation, and Print
¢ Dual Channel. Delayed Sweep, TV Synchronization Trigger
® 20 MS/s Sampling Rate, Two Save Memories
® Switch Between Analog and Digital Modes

® CRT Readout Including Measerement Cursors

Pattern Generator i
Model 1280  $429.00 NEW'

e Tests CGA, EGA, VGA, SVGA, and MAC 1I Monitors
¢ Outputs Interface to DB 9, HD 15, DB 15 and BNC

e Interlaced or Non-Interlaced

¢ Color Bars, Raster, and Crosshatch Patterns

20 MHz Sweep/Function Generator
Model 4040  $499.00 Ni\“"

« 0.2 Hz to 20 MHz, 5 digit LED Display

e bt 40 MHz el « AM & FM Internal or External Modulation

Model 08-3020 08-3040 08-3060 * Sine, Square, Triangle, TTL, CMOS Outputs
SALE Price $1,199.00 $1,599.00 $1,899.00 * Burst Operation

¢ External 30 MHz Frequency Counter
Don’t Leave Your Computer Unprotected!
Fairstone Uninterruptible Power System...... Reliable Blackout, Brownout, Spike and Surge Protection.
" « Sleek Good Looks and Small Footprint Design
VA Rating 500 600 750 + Cold Start Function, LCD Status Display
bl P500 P60o P750 Automatic Monitoring and Shutdown Software for Windows
SALE Price $239.00 $269.00 $329.00 with cable ............... Only $79.00

Full line of Oscilloscopes, RF, Video & Audio Test Equipment,
Power Supplies, Meters, Probes and Accessories.

= e

2| AMEX]

0D,

Availability of Equipment Subject to Prior Sale

TOLL FREE 1-800-99-METER

1-800-996-3837

Prices Subject to Change Without Notice

FOTRONIC
CORPORATION

P.0. BOX 708

Medford, MA 02155
(617) 665-1400
FAX (617) 665-0780

CIRCLE 309 ON FREE INFORMATION CARD
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Hide this attractive small

sueaiarm inbriefcases, medicine chests,

drawers. cabinets, etc. and it will Silently “stand guard”
As 500 as someong opens the briefcase drawer, cabinet,
efc. itwill start souriding a loud beeping sound. Operates
on one 9V battery (not inciuded) and uses a fight sensl-
tive IC circuit with built-in arming delay. The arming
delay allows you § seconds to put the unit in a dark place
atter you arm it. Then, as soon as light strikes it (from
someqne opening thecabinet door etc.)lhe alarm sounds
until it's once again in the dark. Great for warning you of
Intrusions into areas that childsen and intruders should
stay out of, These have a Velcro® peet and stick piece on
theback of each unit. that allows youto securelr hold the
unit to the back of a cabinet. Although these alarms are
new, they were manufactured several years ago and the
adhesive on the double stick velcro surface has dried out
on the G6948 units which means on those units you'll
haveto use glue on the adhesive sides of the velcro it m.;
wish to mount them {mounting is totally optional)
(56949 do not have this problem. Both types are electri-
cally perfect it's only the velcro adhesive problem. Red
plasbe case is approximately 3* x 2 1/2° x 78"

G6948 (Bad Adhesive) $2.00
G6949 (Good Adhesive) $2.49

AIRBAG BRAINS

These are sophisticated airbag computer boards for auto-
motive air bags. These have an incredible amount of SMD
parts, microprocessor IC, various other 1Cs, SMD capaci-
tors diodes, SMD transistors, SMD resistors, relay, regu-
lar resistors and capacitors. These are missing the airbag
sensors (available below) and they, of course. are sold “as
is* only. A few parts will be missing or dama?ed on each
board Great for study or for a source of parts for projects.

Size 5 1/4" x 4 4"
G6978 $1.00

DELUXE SMD LEARN TO
SOLDER KIT

(b () HA AR

CTT I

AIRBAG
SENSOR
(MECHANICAL
TYPE) e
Mechanical ‘type precision senso § g Tk
made for automotive airbag use. They .
containasmail metal ball which, upon the required amount
of “G" force impact, causes amomentary short between two
contacts. You can observe the process by connecting a
simple circuit conslsting ot a battery and buzzer or LED to
the contacts. If you “jar* the sensor sharply it will light the
LED or causethe buzzer to sound momentarily. It seems like
this sensor could be used in various unique Circaits. Size
112" square x 3/8" thick Brand new bul we have no info o

G6976

PHONE ORDERS (602) 451-7454

IF YOU CAN'T FIND WHAT YOU ARE LOOKING FOR, CALL FOR A FREE
COPY OF OUR LATEST CATALOG. THIS CATALOG CONTAINS OUR ENTIRE
PRODUCT LINE OF ALMOST 4.000 ITEMS AND IT IS STILL GROWING!

100 WATT

AMPLIFIER
IC LM3875

High performance audio
power amplifier IC capable
of delivering 100 watts in-
stantaneous peak output power or 40
walts continuously into an 862 speaker 20Hz-20KHz.
Specs. signal-to-noise ratio - 95db{min), output short to

round protection, sunplyvolta?(e min. - 20VDC, max, -

VOC, thermal protection, spike protection. Great for
sterep power amplitiers (requires 2 units), self-powered
speakess, surround sound amplifiers, efc. TRA11B, 11
pin power package Prime with specs and simple appli-
cation circult diagram.
$4.50

G6943

LM78L12
VOLTAGE

REGULATOR

Prime T092 case 78L12ACZ 12VOC IC.
These are brand new but they have had
their leads cut and formed for PC board
use. Input voltage up to 35V. Maximum

output current. 100mA
10/$1.00

G6996 |
100/$9.00 < 1,000/$75.00

MAGIC LIGHT
HIGH TECH
MICRO BLACKLIGHT

This precision made UV blacklight Is about the size of a

besper but puts out an ultravioiet purple glow that can be

used to detect counterfiet cumencies, many flourescent

minerals, UV invisible inks, etc. Brand new, uses 2 AA

i . Attractive black case is only 3"
removable belt clip.

A graat way to gain experience in solgering, identifica-
tion and use of Surface Mount Device (SMD) Technol-
ogy. Includes a practice section and a working LED
flasher.  Uses 9V battery (not included) Size of PC

board: 2" x 3
C6719 $8.69

TINY TRACKBALL

Thisis probabty thetiniesttrackball ever made! It measures
only 11%6"Lx13/16™W x3/5"H. Made by Aips foramajor
laplop computer maker that went out of business They
are very precision made and highest aluali . The
corggonemsareall SMD with an IC marked 3JA107002%/
TBB012CF and atiny 8 position connector. They appear
to be complete, new and very recent in manufacture. We
have no hookup info or schematic, but at this price we
knew that you'll be impressed and want to experiment
with them, use them for replacement or figure out the
hookup! Hurry, these may not last long!

G5514 $1.50 ea.
10/$10.00

dataonit.
$1.00

DIGITAL
CLOCK

MODULE

Displays day of week, date &
time. Brand new but battery is
dead from storage.

G5911

o

(===
> 7 @
Qur largest assortment oftiny SMD parts. YouTl find prime
LEDs, ceramic capacitors, resistors, transistors, diodes,
tantalum Ttors, induclors, etc. in every package Great
way 1o stock up your parts bins &t less than 1 1/2¢ a part!
QOver 1,000 piecesina 2" x 3" zip close bag! NOTE: Many
SMD parts are so tiny thal the manufacturer does not mark

them, however, every part in this assortment is 100% prime
and Do a little detective work and save over a

hundred dollars!
G7128 $15.00

NOTE: All sale prices advertised are valid only through the month of the cover date.

For Phone Orders Call (602) 451-7454
or Fax Your Orders to (602) 451-9495

Minimum Order: $10.00 Lplus $4.00 Shipping and Handlino). We accept MasterCard,

Visaand personalchecks,

owever,we cannot accept personal

checks on orders outside

the United States. Canadians and orders that need US MAIL send minimum $5.00 S&H.

i
=
-

r

5
-
§
1

-
n‘z
g
CEEEFY 4

Minimum Foreign Order Amount: $50.00 {plus shipping and handling). l

ELECTRONIC
QIO

SUPER COPPER CLAD
ASSORTMENT

Our best assortment ever. Contains 25 pieces of various
size copper clad circuit board blanks. Each is double
sided and you will receive thickness types from ultrathin
to standard thickness. Minlmum size 2" square to @
maximum of 6" square. A PC board makers delight.

G2679 $5.00

20 STRAND
FIBER OPTIC
CABLE

Flat fiber optic cabie consists ot 20

individual small diameter fiber 3

optic strands cov- < 4
eredby anettingthat

ronova Whdhoine
removed. Width of

fiat cable is about 1/4" $3.00
Brand new, sold in minimum Per Foot
11oot fong lengths. Make beauti-

1ul fiber optic displays with the 20 strands!

PIR (PASSIVE INFRARED) __——
PEOPLE sy
DETECTING

ALARM

Brand new pockel-sized e

PIR alarm is perfect to

take with you on vaca-

tions. Protect your ho-

tel room, car, campsite

vacationhome, efc. The

unit is called the Travel

Alert by it It detects le using a sensitive PIR
detector, and sounds a loud electronic alarm when they
intrude into its field of view. Compact unltis only 4" x 3" x
11/4” Operates on one 9V battery (not included).

G6954 $9.95

9V Alkaline Battery (Stock# 66955): $1.79

SUPER LED

ASSORTMENT— &
o - \ i‘

YOU GET LEDS IN |5/
THESE COLORS:
« RED
* ORANGE
= YELLOW
J « GREEN
YOU EVEN GET
] ARARE
* BLUE!

Assortrment of all types. colors, sizes and shapes ot prime
quality LEDs, This large assortment even contains aclear
LED that lights up biue! Our largest and most spectacular
assortment contains 250 pieces.

$10.00

G6554

BR2325
LITHIUM
COIN
BATTERIES

LITHIUM

Wit b Bt

Lithium coin battery CITH

rated 3. Theseare retail
blister carded ina set of
3. We are selling the set
of 3 cheaper than the
price for one

TR
BR2325

G7022 3200 {Pen 3 Pack)

CIRCLE 241 ON FREE INFORMATION CARD

wwWwW americanradiohistorvy com

FOLDING STEREO

Compact high i,

quality headphones foldfor stor~

ageinsideastandard size cassette case. Madé

by Gemini, these are not only comfortable but aiso have an
excellent response: 20-20,00KHz, 9B @ 1KHz. Weight of
headphones only 150z Brand new in retail blister card.

G7018 $3.95

LASER LIKE LEDS

One of our brightest clear case jumbo T1 3/4
red LEDs produces a brilliant red output.

G6167 4/$1.00 |||

MON SO1U0I08{T ‘966 1 Aienuer
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King of Combos
Panasonic TCPC175D62

Eq )>> Volume Control
@t Sleep Timer
92%3%2%7 Last Channel Recall

-()= Favorite Channel Memory
Parental Lockout

STp=— Model SP+ $239
7 STD/HRC/IRC Switchable A 100% replacement for all Pioneer, all Scientific Atlanta (except
mc baseband), Oak, Hamlin, and Eagle Systems
i Model T 239
2+3 Channel 2/3 Switchable Pertect for all TOC xx03/07/08 systems including wireless $
- Model Z 239
3"1'?::? Infrared Remote Control The one for all Zenith and Zenith/Oak systems. $

67 Combo

%%’ Last Channel Recall

—/@:— Favorite Channel Memory
"/ STD/HRC/IRC Switchable Timeless Products TPIS50PC w/G7  $139

Timeless Products TP1550PC with all new G7 Tri-Mode decoder
installed. This brand new one piece system is a real crowd pleaser.

ad
3‘1‘?\' Infrared Remote Control Easy to install and operate.

SSA-TV86

%% Last Channel Recall

2315

@ Parental Lockout
(/" STDMHRC Switchable

b Infrared Remote Contr
K od Hogaiegisol SSA-TV86 $149
n . This updated SSA-TV86 replaces all SA8500-8580 and
Manual Fine Tuning PIO 5xxx-61xx.

AMEJR*ICA

=P

S = =
1 800 338-0400

6325-9 FALLS OF THE NEUSE ROAD, RALEIGH, NC 27615

CIRCLE 307 ON FREE INFORMATION CARD
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Descramblers

o %
STEALTH 1000-P $49 $45
5 x 4 Plastic Case w/Toggle
TNT $45 $42
6 x 9 Metal Case w/Toggle Q1T0Y Qth')Y
TVT-3G $42 $39 PI0-6300 $69 $59
el gl Cdse 6 x 9 Metal Case w/Toggle
MINLTVT $42 339 PIO+/TNT $69  $59
6 x 9 Metal Case w/Toggle
QO oo e W2 39 PIORED " $69  $59
AP(ngeLn%S{ oy $49 $45 R:plac:saGr:;:& Apollo-P
Repiaces Purple & SIP STESA %I'H t‘89:-P ol $55 $49
K { x 4 Plastic Case w/Toggie
P ticae $4 939 ey . 565 959
7 4 x 4 Board Only %39 335 S-BLUE $65 $59
COnveriers aty ary ary ary
10 20 10 20
Stargate Elite $59  $55 TPI 550 $60  $57

92’%’ Last Channel Recall

—:@— Favorite Channel Memory
@ Parental Lockout

"&:}‘ STD/HRC Switchable

Y
28 Infrared Remote

Stargate 550XL $99  $89
[Q)) Volume Control
%&s Sleep Timer
9:&’ Last Channel Recall
_(s Favorite Channel Memory
"{/" STDMRC Switchable
2+-2 Channel 2/3 Switchable

-
37';~ Infrared Remote Control

Panasonic
TZPC1453G2 $79  $69
.ﬁ; Sleep Timer
‘-’g%’ Last Channel Recall
—:@— Favorite Channe! Memory
Parental Lockout
"7 STD/HRC Switchable

e
3:,'{‘3 Infrared Remote Control

COURTEQUS AND
PROFESSIONAL SERVICE

QUALITY PRODUCTS

. LOw PRICES
. PROMPT DELIVERY.

SATISFACTION GUARANTEED
OR YOUR MONEY BACK!

’ng Last Channel Recall

—(55=- Favorite Channel Memory
Parental Lockout
33,"?:3 Infrared Remote Control

Centurion $65  $61
‘:Q" Sleep Timer

9:&7 Last Channel Recall

%ét- Favorite Channel Memory
STDM-HRC

\ / STD/HRC Switchable

tRT
G

'r,"}l Infrared Remote Control

100 Channel Capabllity

Fine Tuning

Millennium3 ~ $69  $59
1@5’ Sleep Timer

12
927%7 Last Channel! Recall
~(s= Favorite Channel Memory

Parental Lockout

{7 STD/HRC Switchable

L3

33}";‘5 Infrared Remote Control

100 Channel Capability

Build your own one piece combo unit. This converter
is perfect for installing a descrambler into. No
soldering required, all cable included.

All prices are for 10 pieces, subject
to change without notice. Some
quantities may be limited. 30-Day
Money Back Guarantee. One year
parts and labor warranty.

MON-FRrRI 10-7 EST
SAT 10-3 EST
FAX 1-800-854-7118

CIRCLE 307 ON FREE INFORMATION CARD
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Electronics Now, January 1996

(=]
N

-

$59.00

Electronics €ugene, Oregon 97402
| The TDD-8X features a (5 Tﬁﬁ—r]—\
|

large 8-digit LED display and [ f['DD;SXJ
decodes all 16 DTMF digits. |
The 104 character memory is ‘ D SIS(5| liel e
viewed, without loss of data, by |, HD} |
| scrolling either left or rightt — "=
| Although a computer is not required, the serial ASCII output
| allows automatic logging of decoded number groups. ToneLog™,

olran 310 Garfield St Suite 4 Alew Low Price! |
Molron PO Box 2748

|
[

accessories include a Plastic Mounting Kit ($15), Audio/ |

’ our IBM/Conipatible logging software is included. Available
Computer Cables ($20) and a 12VDC AC Power Adapter ($10).

| Visa, MasterCard, American Express, Discover and Governmerit Purchase
Orders accepted. Minimum Government Purchase Order; $99. COD
Cash or Money Order only. S/H: $6 USA/Canada; $15 Foreign COD: $5.

Info: (503) 6872118 Orders: (800) 338-9058 Fax: (503) 687-2492

| Or contact motron.info@emerald.comfor a catalog via the Internet |

HACKING SATELLITE TV

ALL the FACTS!

The aclaimed hacker’s "bible" with
all the nitty-gritty technical details

* Analog and digital systems

Lurop
Scrambling Systems

o)

* Videocrypt and parallels with DirecTV -
1-800-483-2423
TO ORDER 560 pages, 6" x 8.5"

or for @ FREE books/software/video CATALOG  $55 plus $4 s/h
BAYLIN .

1905 Mariposa, Boulder, Colorado 80302, USA
Telephone: 303-449-4551 FAX: 303-939-8720

The llnt'nlli;t D¥M
Data Acquisition and
€lectronic Chart Recording |
5% digit (18 bits + sign) resolution, +200V to £ 0.1uV, e

.006% accuracy, 15 or 55 conversions/sec. Eight i
differential input mulitiplexer. Thermocouple compensa- l
13
I
i

o Iin
I eyt
[BRY)

tion. Digital I/O for control of the measurement process.
Powerful Microsoft Windows based software includes
programs required for measurements to be rescaled,
recorded and graphed with a wide rangeof selections.
Control by programs you write in EXCEL, Visual Basic,
Word 6.0 or C++ (Very Easy - Demo Available).

DeltaQuest
Phone: (408) 997-8644, FAX: (408) 997-6730 From $239.95

4960 Almaden Expwy, Suite 238, San Jose, CA 95118

THE OGIANT BIACK BoOk OF
COMPUTER VIRUSES is an
amazing technical introduction
to computer viruses! Over 670
pages long, it covers everything,
from the simplest 44-byte virus
to advanced Darwinian evolving
B viruses, - and  viruses for

BTN advanced operating systems like
0S/2 and Unix. It contains full source for your
own anti-virus programs, and for 37 different
viruses, as well as detailed explanations which
will lead you to mastery of this mysterious and
complex subject! $39.95+3.00 shipping

THE COLLECTION CD-ROM is the perfect companion to
The Giant Black Book! 1t contains nearly 5000 live
computer viruses, 12 megabytes of source code for
viruses, virus creation tools and mutation engines,
Trojan Horse programs and source for them, not to
mention tons of journals and text files (both above
ground and underground) about viruses! Also includes
the latest anti-virus software. $99.95+7.00 shipping.

Call (800)719-4957 or send your order to:
Amerlcan Eagle Publications Inc.
P.O. Box 1507, Show Low, AZ 85901

or circle rdr sve # for FREE catalog and FREE specail report!

CABLE TV
DESCRAMBLERS

NOBODY BEATS
OUR PRICE!
SAVE MONEY-DON’T RENT

@ SCIENTIFIC

ATLANTA

QUANTITY DISCOUNTS! 24 HOUR SHIPPING
MASTER CARD ¢ AMEX ¢ VISA ¢ C.0.D.

CALL VIDEO CONNECTIONS, INC.
wr0\>
1-800-677-0321
Anyone implying theft of service will be denied assistance.
All shipping and handling at customer’s expense

NO FLORIDA SALES CW-2D

LASERS

& T e e

2-3 mW Helium-Neon Laser
Includes 115VAC power supply manufactured
by Laser Drive. These are pulls from equipment.
Six month warranty. FREE "101 Uses for a He-
Ne Laser." pamphlet. Cat. #: HE2
$69.00 each!

New Brighter Laser Pointer

You will be amazed at the difference in the
brightness of this laser pointer compared to any
of the common laser pointers on the market. The
lower wavelength (650nm) of this pointer makes
it appear 3 times as bright as standard 670nm
laser pointers. Features: SmW laser, velvet
"snappy" case, and batteries. One year warranty.
Cat. #: LPS0 $65.00

Midwest Laser Products FREE CATALOG
P.O. Box 2187 Bridgeview, IL 60455 Call, write, or poll fax.
Phone: (708) 460-9595 FAX: (708) 430-9280

(!

case include $7 S&H within US. IL res. add 7.75% sales tax. 30 day satisfaction guarantee.

wwWwW americanradiohistorv com
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T €  1_g00-669-4406

A DIVISION OF MING E&P, INC. 818-913-6735

24 hr. Fax: 818-912-9598

ERPOM UV ERASER
The ERA-08 EPROM Eraser can hold up to eight devices on its anti- |

statlc, conductive foam lined tray. A bullt-In timer {1-60 min.)
provides proper exposure and correct Intensity levels, assuring a
long life for EPROM's and other erasable devices. A 9V AC adapter
Is included with the unit.

#M12ERA-08$98.95 .

RF TRANSMITTER + ENCODER MODULES
The TX-99 Interfaces with the TX- The TX-01 Motherboard can
01 as the RF carrier module. 300 encode a 12-bit address code
MHz AM with a typical range of 50'  with 4096 possible code
-100' line-of-sight. (Key-chain combinations or can be used to
fransmitter is aiso available, model X-  encode an 8-bit address code

99K $15.95) with a 4-pit data code.
#M10001 $9.95

9903 $5.95

DIGITAL VOICE MODULE

The DVM-58D has variable length message capabilities and can |
store up to 16 Individual messages for immediate playback. Use it to
add real voice prompting or instruction to any project, via the mic.
input. Standard 1Mb DRAM on-board {32 sec.@ 32K bps) with options
to expand up to 16Mb (8 min.@ 32K bps). ADM recording with |

| |selectable 16/32/44K bps sampling rates and very low power

consumption. |

#M105858
1Mb DRAM
4Mb DRAM

RF RECEIVER + DECODER MODULES

$89.95
$5.15
$21.95

The RE-99 Interfaces with the
RE-01 as the RF carrlet's
receiver module and requires
only a few solder connections
to mate the two. 300 MHz AM.

#M109904 $6.95

The RE-01

Motherboard will |

decode a 12-bit address or 8- |

bit address with 4-bits of data,
depending on which of the two

included IC's Is Installed into
|

the board.
#M10001D $14.95

PC INTERFACE CARD PROTECTOR

The Data Genle P-300 is a
device that allows quick and
easy Installation of add-on
cords or prototype circuits
for testing externally on your
PC without having to turn off
the computer. Maintains
complete protection for your
motherboard via the built-in
protection clrcuitry & current
limit fuses. Adds 3 expansion
siots.

#M12P300 $349.95

LASER POINTER

The Inflnlter Laser Pointer Is lightwelght, durable and can project a
beam over 150' to enhance any demonstration or presentation. It even
works well on overhead projection screens and can be used in
conference rooms, exhlbltion hall, construction sites, museums, etc.

|
l(2-‘AAA" Batteries not Included) #M160012 $49.95 |

PIR DETECTOR

The Medusa Passive Infrared Detector
has been tested at 20V/m over the ?
frequency fange 20 to 1000 MHz,
proving that the unit has ultra-high
RFI protection and reliabllity.  With
N.C contacts Including tamper, plus
selectable pulse counts of 1,3 or 5,
Medusa makes for confident
installations.

Detects ambient body heat and movement
to trigger your connected securlty system.
announcement buzzer, or wamning device.

#M113300 $24.95
3+ at $19.95 each.

MELODY DEMO KIT

The HT-38DPB Demo Board comes

complete with a preassembled playback

board. battery holder and ten Holtek

melody IC's. Great for experimenting or
| adding a muslcal melody to a project.
|

VDD \ sw

HT- 381
Series

| Included melodies:

| Karinka-Happy Birthday+It's A Small Worid*Home
Sweet Home-Yankee Doodle<Rock-A-Bye
Baby-Are You Sleeping?-Song Of Joy-My Little
Eicycls-thn The Saints Go Marching In

#M14HT38DPB $16.95

$25 min. order or $5 process fee.

CRDER BY MAIL:

ELECTRONICS 123
17921 ROWLAND ST.
INDUSTRY, CA 91748

24hr. Pro&uct Infor;ation 1
Fax-On-Demand
818-964-8490

Call from your faxmachine.

S&H Charges Continental US, up to 3 Ibs:
UPSGround
UPS 3-Day
UPS Blue
UPS Red (Next Day)
COD's Add:
Calif. Orders Ada:

CANADA S&H Charges, up to 3 Ibs:
US Postal, First Class $10.00
Prepayment by credit card required.

$7.00 g
Sorry No COD orders to Cananda §

$8.00
$10.00

(INTERNATIONAL S&H rates: Call/Fax for quote.)

All specifcations and pricing are subject
to change without notice.

8. 25% Sajes Tax

CIRCLE 254 ON FREE INFORMATION CARD
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Mystery
Levitating Mo
Device! I SS=uuS

Remember War of the World? Objects float in air and move to
the touch. Defies gravity, amazing gift, conversation piecs, magic
trick or great science project.

ANTIK Easy to Assemble Kit / Plans

Laser Ray Gun

Advanced project produces a burst of light energy capable of
burning holes in most materials. Hand-heid device uses
rechargeable batteries. 500 joules of flash energy excite either a
neodynium glass, yag or other suitable 3° laser rod. This is a
dangerous CLASS IV project (individual parts/assembiies
available). LAGUN1 Plans
LAGUNIK  Kit / Plans

Extended
Play

Telephone Recording System
READY TO USE! Automatically controls and records on our X-4
extended play recorder, taping both sides of a telephone
conversation. Intended for order entry verification. Check your
local laws as some states may require an alerting beeper.
TAP20X Ready to Use System

&
Shocker Force Fleld/
A Vehkle Electrifier __

Neat little device allows you to make hand and shock bals, shock
wands and electrify objects, charge capacitors. Great payback
for those wise guys who have wronged you!

SHK1KM _ Easy to Assemble Electronic Ki.......... $24.50

$20.00
...Price on Reques

. Electric
WA= Ch
““\\l All New
[ . Technology!

e
Stuns/immobilizes attackers up to 15 feet away!
*Legal in most state (not in NY, NJ, MA, W1} « More knock-down
power than most handguns ¢ No permanent injury D coded ¢
Free 80KV stun gun with every purchase.
ECG1 Data Packet, Creditable toward purcase............. $10.00
ECG10 Charge Gun, Ready to Use, w/Free BOKV Gun $249.50

Homing / Tracking Transmitter

Beeper device, 3 mile range.
HOD1 Plans ............$10.00

Listen Through Walls, Floors
Highly sensitive Stethoscope mike. ’
STETH! Plans.......$8.00  STETHIK KitPtans....... $44.50

HODIK Kit/ Plans ....... $49.50

Electronic and

Scientific Products

infinity Transmitter ++

Telephone Line Grabber/

Room Monitor/ Controller

All New - The Ultimate in Home/Office Security & Safety!
Simple to use! Call your home or office, push a secret tone
on your telephone keypad to access: + On premises sounds
and voices * Ongoing phone conversation w/break-in capability
* Up to 10 external electrical functions, lights, TV, alarms, coffee
pots, heater, eic. CAUTION! Check legality with your state's
attorney general's office before use for monitoring of voices.
TELECOM2 KIt, includes PC Board ...
TELECOM2 Ready to Use ..

Visible Beam Laser

Easy to build, RED Beam, visble for miles. Use for Iight*

shows, window bounce holography, cloud illumination and much
more!  LASIKM Kit w/imw Laser Tube, Class Il. ....... .$69.
LASIKM Kit w/2.5mw Laser Tube, Class IlIA ...

Life is Precious -
Protect It}
Hard hitting 200.000 volts of

STUN40 Ready
STUN10

lon Ray Gun

Projects charged ons that induce shocks in people and objects
without any connection! Great science project as well as a high

tech party prank. 10G3  PIANS cuvevceercccr e sensris $8.00
10G3K  KitPlans $69.50
Invisible Pain

Field Generator
Shirt pocket size electronic

device produces time variant ' ))
complex shock waves of intense directional acoustic energy,
capable of warding off aggressive animals, efc.

IPG7 Plans ........$8.00 IPG7K Kit/Pians ...$49.50
IPG70 Assembled §74.50

1000 Ft++
tato Cannon

NOT A TOY. Uses elactronic of piezo
ignition. CAUTION REQUIRED!
POT1  Plens......

FireBall Gun -

Shoots fiaming ball - two shot capacity

(Dangerous Product)............ $10.00
Great for special effects and remote
firg starting. CAUTION REQUIRED! |
FIREBALL Plans (Dangerous Product)....$10.00 @. ~ @ |

Dept ENS18, Box 716, Amherst, NH 03031
Phone: 603-673-4730 FAX 603-672-5406

MC, VISA, COD, Checks accepted Plsase add $5.00 Shipping & Handling

www americanradiohistorv com

| =
TV & FM Joker / Jammer
Shirt pocket device allows you to totalty controf and remotety
disrupt TV or radio reception. Great gag to play on famity o
friends. Discretion required.
EJKIKM Easy to Assemble Electronic Kit............ $24.50

ATTENTION:
High Voltage Fans!

4,000 voits in the paim of your hand! Experiment
with anit-gravity, hovercraft, ion guns, force fields,
plasma guns, shock devices, wireless energy and
electrical pyrotechnics. Input: 9-14VDC.

MINIMAX4 Ready 10 USR wcouvrerevresersnrenmsnsrens Hrcrer

E5T 8

“Laser Bounce” Listener System
NEW - Latest Technology! Allows you to hear sounds from a
premises without gaining access. Aim at room window and listen
10 sounds from within via reflected laser light. Not for ilegal use.

Reguires video tripods.
LWB3K Smw Laser and Receiver Kit ............coumeeicens $149.50
LWB30 Ready to Use, Includes Laser Gun Sight......... $199.50
Smw Visibie Red Pocket Laser
Utilizes our touch power control!
VRLSKM  Kit / PIaNS......corcereceoceeecs e $ 7450
Electronic @
=— Hypnotism y

Puts subjects under controf using highly effective electronic
stimuli. Intended for parties and entertainment but must be used
with cation. Includes valuable text book reference and plans.
EHZ _Plans and TeXt BOOK.......-ccmmememmemmsssimsses e $19.50

Easy-to-Install _/"/ i

4Tube Kit / Nz
for Cars, Trucks, Vans! - -
Avaiable in Pink, Purpl, Blue or Green [ l N UMBER 4
- please specify color when ordering. 277 W\
RGAK (Specify Color) ........$ 129.50

Flash-To-Music Option for above | (Specify Color)
Kt FMU

s 2050 |LCIK v 2450
3 MiFM .
Wireless ..,-
Microphone -

Subminiature! Crystal clear, ultra sensitive pickup fransmits
voices and sounds to FM radio. Excallent for security, monitoring
of children or invalids, Become the neighborhood disk jockey!
FMV1  Plans....$7.00  FMVIK Kit and Plans ...... $39.50

Telephone Transmitter - 3 Mi

Automatically transmits both sides of a telephone conversation to
an FM radio. * Tunable Frequency * Undetectable on Phone ¢
Easy to Build and Use * Up to 3 Mile Range + Only transmits

during phone use. VWPMT Plans .......eecrncnnsseinnns $7.00
VWPM7K  Kit/Plans $39.50
| CATALOG |  oOrderbyMall
Withmany | or by 24 Hour
Fmomemsl _ Orders-Only Phone
ree Order | Y'Y VAL
or send $1 PaH | 800-12'*"6“5
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PALMSCOPE™ 320

ALL IN ONE DSO+DMM+LOGIC+COUNTER

000

0168
1000

00/00/060

Palmscope-320 fea-
tures a 20Mhz DSO, 7
digit frequency counter,
multimeter and logic
scope. It can be operated
with built-in battery for
3-4 hours typically. Built
in RS-232 port and print-
er port extend your appli-
cation. Optional soft-
ware package is avail-
able.

PalmScope 320
$1695

DSO  + Dual channel digital storage oscilloscope (20 MS/sec) + Sensitivity range: 5mV/ DIV - 20V/ DIV
« Sweep time: 50ns / DVI - 205 / DIV

DMM  * Auto-range digital multimeter (4000 counts) * True RMS + DCV, ACV, DCA, ACA, Ohm Diode & continuity measurements

LOGIC - Logic Scope (8 channels, 50ns sample clock) * Selectable level: TTL/CMOS * Timing/State observation of logic signals

COUNTER <7 digit frequency counter (1 Hz to 20 MHz) * Selectable trigger level and FREQ/PER mode  + Basic Accuracy +10ppM

General: .
* Dual Channel Digital Storage
Osciloscope (20MS/s)
« Auto Range Digital Multimeter
{3 3/4 digits, 4000 count)
+ Frequency Counter (7 digits, 20 MHz)
* Logic Scope (8 channels, S0ns sample clock)

Display

« Number of Dots: 320(W)x240(H)
« Dot Pitch: 0.30 x 0.30 m/m

« Backlight: LED

« Data Out {(RS-232C)

« DC jack for AC adapter input
* LOW BATT Indicator

« Print Out: Portable Centronix and Epson Printer

« Operating Temperatre: 0°C to 40°C

+ Operating Humidity: 0% to 70% R.H.

+ Storage Temperature: -20°C to 70°C
(0% to 80% R H.)

+ Dimension (LxWxH): 287x152x82 mm

* Weight: 2.0Kg

« Safety Compliance: it is designed to meet Class

11 per UL-1244, IEC 348 and VDE-0411

Introducing the Model #EDM-89S
5000 Count AUTO Range Digital Multimeter

Twelve Good Reasons To Buy The EDM-89S:

3-3/4 Digit, 5000 Count Digital Readout 50 Segment Analog Bargraph
Auto/Manual, Dynamic Recording

0.1% DCV Accuracy, 20 kHz ACV Bandwidth, True-RMS AC Coupled
9999 Counts, 10 MHz Frequency Counter, Turbo Speed, and 50mF
Capacitance Measurement

dBm with Selectable Reference Impedance

Dual Tone/Dual Display Logic Detection

Relative Mode or Deviation Measurements

Input Warning, Audible and Visible

@ OFF Auto Power Off, Sleep Mode

Overload Protection

Audible Continuity/Diode Test

Rugged Fire Retardant Case, Multipurpose Holster

: PRINT;

MODEL #EDM-89S
$179.00

Produmte Internesionst

8931 Brookville Road * Silver Spring, Maryland 20910 * 800-638-2020 * Fax 800-545-0058
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Robot Kits!

‘Somic Rover Robot #3-174 $27.95
A great, low-priced kit. Runs
forward until it bumps objegt
or hears loud noise, reverses:
turns 90° & resumes. Molded §
body, red/green LED, great 48§
page manual. Requires solder- |8
ing. An excelfent first robor. |
Two AA NiCads INCLUDED!

IR Light Sensing Robot #3-216 $68.95
Clever infrared sensors system lets this

robot wailder around & avoids objects
even solve mazes! Dual motors, rubber
tireg, preassembled gears & circuit
™ hoard. No Soldering Required!
Three AA.NiCads INCLUDED!

Wall Hugging Mouse Robot #3-215 $29.95
Classic robot design escapes
mazes using the "Left Hand
Rule”. Two morors & sensing
switch guide it along walls and
around corners. Preassembled
gear box, plastic base & body
No Soldering Required!

One C NiCad INCLUDED!

Cats watch ottr

Mobile Robots Brains & Brawn Kit #3-148 $489.00
Serious research robot platform
from MIT. Develop programs in C or
assembly. Includes 68HC11 CPU,
memory, sensors, wheels, motors,
chassis, software. Companion

to Mobile Robots book (3-098).
NOTE: Indicate PC or Mac interface.

Adaptable Kits!

Power Shovel/Dozer #3-211 $39.95
An excellent full function robot bas
Wire controlled left, right, forward,
reverse, plus scoop up & down.
Kit has extra track & other useful
pirts. Two D size NiCads INCLUDED!

lectric Piston Deluxe 5-Pack #3-137 $39.95
B* Incredible mini cylinders lift 1 pound! Just
- B 10 cm long, shorten 23 mm with

1V, 5A. Cycles up t0 6 times/min.
Hus five pistons, high current battery

& full plans for 4 unique projects.
Solar Car Kit #3-217 $59.95

Runyip the sun! High efficiency solar f
punel (075%. 200 mAh), special : .
high torque motos & adjustabie

gearing. Clean design!

Batteries & Chargers-
3 | Earth Friendiy - Wallet Friendly
High quality nickel-cadmium cells replace
| bundreds of disposables! Save money!
ST Ireduce waste! Keep your robots rolling!

E

AA, 1.25V, 650 mAh  #3-269 $2.95
C, 1.25V, 1400 mAh  #3-270 $3.95
D, 1.25V, 1400 mAh  #3-271 $3.95

9V, 7.2v, 100 mAh #3-272 $7.95

L

Special

(ﬁzrger, Quod AA #3-277-S14.95]

Charge 1 or 2 pair of AA or o

9V cell. Ideal for afl kitsafiov L

BONUS.»Jnct 4 AA NiCds!

@ Charger, 8 Position #3-276 $29.95
Sl 8 gy Fully charge up to 4 pairs
~ [ 4

.2 of AAA, AA, C, Do to
PREE D timej r up

four 9Vse-sin just 4 bours!

S

Robotic
Lawn Mower
P gl iR T P ');:'
WeedEater” VIP

Robotic Solar Mower
#3-224 $1,999.00 :
An astounding acvance in robots
& lawn mamntenance. Sun power- = ——————

ed. whisper quict. safe, emission free! Range limited by
buried wire boundary. Handles 1430 m: (13,000 i), up1c
- 20° shope, Frees vou for other work (o fo build robots!)
Video, Robotic Solar Mower #3-223 $4.95

Sec the Robatic Solar Mower in action! Shows robot in
operation, blades. setup, even a time lipse sequence of the
mower in action. $ mjnuu?s, color, VHS NTSC anly.

F | ROROT AiBERS |

Robot Builder's Bonanza #3-114 $17.95] ,5;4;:‘375""
. . o - alis ) oL |

Practical, ready-to-use circuits, devices Ao |

s
: {
mechanisms, sources, tools, vision, [ {
{ |
LR

rippers, navigation & more! 336 pgs.
==

Unique high-tech projects & hard-to-
find info. Robots, high volage Tesla &
Van de Graaff generators, Kirlian
photos, lasers & much more! 400+ pgs

Mobile Robots #3-098 $39.95
'From MIT, 4 complete guide to
designing & building robots:
hardware, softwire, sensors, r
motors, “subsumption” software. Yy
300+ pas A mustIOr S robouasts. |
=‘,.‘?&g%‘.‘xensors for Mobile Robots #3-145 $59.

Whoa! Everything abowt sensors: tactile

Robot Movies
We found all our favorites & more!
VHS-NTSC format (all U.S. systems.)
Ratings in parenthesis.
Video Special Offers!
Buy any 5. take $10 off your total.
Buy any 10, take $25 off your total

® (lassic Robot Films

95

vy A Metropolis - 1926 (nr) #3-235 $29.95
PRSI ””P;“- dcoustic, laser, radat | gt oncrein - Restored () #3-250  $19.95
uerowane, path following, dead 1<ckon - gohidden Planet - 1956 (6)  #3-233  $19.95
= TINETCOMpasses, gyros Fun &Inelligen | pov the Earth Stood Sill () #3-251  $19.95
507 Mechanical Movements #3-173 $9.95 2001: A Space Odyssey (G)  #3-144  $19.95
Reprinted from 1893 - when steam was king!§ Silent Running (PG) #3-243  $19.95
Here are 100's of cams, clutches, linkages, &3 o (omedy Robot Films
latches, ratchets & more! Don’t reinvent Dark Star (G) #3-231  $19.95
/120 pg. High powered! 8 Sleeper (PG) #3-244  $19.95
The Robot Zoo #3-149 $19.95 | Nouod Frankenstein (PG)  #3-252  $19.95
A big, imaginative & fun book about | gayyeries Not Included (PG)  #3-255  $19.95
animals that work like robots, or D.AR.Y.L (PG) #3-258  $19.95
WM maybe they're robots that work like Short Circuit (PG) #3-241  $19.95
Y animals? 50 pages. For kids of all ages. Short Circuit Il (PG) #3-242  $19.95
Isaac Aslmov's Ultimate Robot CD-ROM  $39.95 fuzg;:%o(ﬁ; I{'j;;s P, S
Mac #3-135 or WilldOWS #3-138 [4—‘ T Alien (R) #3-226 S|9 95
An incredible interactive collection IW & Aliens (R) #3-227 5]9:9 5
of robot info, movie clips, demos & M ’ Alien 1l (R) #3-228  $19.95
more. 100's of picures, 50+ Asimov Blade Runner - Director's (ut (R) #3-256  $19.95
Hories, animate on-screen robots. Battlestar Galactica (PG) #3-229  $19.95
Must have” resource all rob«:)l muke‘rs Ul Lowem’s Run (76) #3-234  $19.95
BONUS 12 pg “Explorer's Guide” FREE/ Ro%o(op (R #3-237  $19.95
Controlling the World With Your PC #3-165 $35.00 | RoboCop Il (R) #3-238 $19.95
Cotvert ordinary seridl & parallel ports into RoboCop 1l (PG-13) #3-239  $19.95
P=i oljject-detecting, motor-spinning monsters! Terminutor (R) #3-246  $19.95
=742 circuits AND software in BASIC, C and Terminator Il (R) #3-247 S19.95
_ We’;’tworld {PG) l #3-248 $19.95
PIC Sourte Book #3-202 $39.95 * The Star Wars Irilogy
Program PIC processors theseasy way f 7 Stur_ Wurs.(A New Hope) (P6) #3-245 $19.95
Proven code to duplicate 30 BASIC | Empire Strikes Bufk (PG) #3-232  S19.95
functions - serial /0. analog input, Return of the Jedi (PG) #3-236  $19.95
sound, 16-bit math, more. Adaptable 1o Mondo Robot Video Library  #3-267 $499.00

Get all 30 films & Save 18% - Over 50 hours of movies!!!

1 | PiCProto Demo Kit #3-180 $34.95
‘ Jiscover PIC computer power. Quick
|l & easy kit makes a variable speed

metronome. PC board, speakey;
irts & programmed PIC 16C54!

ther processors! 104 pgs, w/PC disk. §_

e
24-hour Voice Order Line - VISA MasterCard

1800-374-5764

Request our FREE Robot Store Catalog!

s Jo Ordoy:
Mondo-fronics. swhmgr,

g OF Gedit card i1 )
524 Son Anselmo Ave. #107-100 ! orde ard info,
San Anselmo, CA 94960 S5, 00 Prs&ﬂ;,id

Questions: 415-455-9330 Cali
| Colif, orders e,
. also

ad

Muscle Wires Project Book &
Deluxe Kit #3-168 $59.95
Create direct linear action with
Muscle Wires.” The up
10 S%-witet powered! For fobo
fiixtets % anything peeding strong

CORtTd

Fax: 415-455-9333

- Email: info@mondo.com all-elegtric motaf. 128 page book, full plans for
Web: www.RoboiStore.com I Gesn.*‘ BORZS, - fiotorless walking robot & 14 others. One
Zlnrernarioggl Orders Welcome First Class P&H: $12.00 | 'meter each 50, 100.& 150 um dia Muscle Wires. Gol
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CircuitMaker

The Complete, Low Cost, Circuit Design System

Professional Schematic Layout Analog, Digital Comprehensive
CircuitMaker’s schematic capabilities are unmatched and include many ad- and Mixed-Mode Device Library
vanced editing features not found in similar programs. These powerful fea- s. ’ t. Version 3 features a state-of-the-
tures minimize the time and task associated with drawing a schematic and imuiation art device browser which greatly
insure a professional iooking final product. Printout and export options are CircuitMaker’s SPICE3 based simplifies the 1ask of organizing
numerous and results are of the highest quality. But that’s what people have analog simulation is fas.l and and selecting devices. With its
come to expect from CircuitMaker. accurate. SPICE sub circuits for newly expanded device library,

all base level digital devices
provides advanced mixed-
mode simulation capability.
Digita! simulation is live and
highly interactive. This power-

CircuitMaker now ships with more
devices (at no additional cost) than
any competing product. If you
need a device that isn't provided.

file L u-m- g.uu-- ylc- L2

r"n\lerlUﬂln»msluﬂ., B

- ”"F T,

i s a2z oo

9 l:. i —_— ful simulati o is tishtly i CircuitMaker provides industry
- i"“ [IRES o ~ ul S"mu AuonnOlS "k" lly'm(; standard SPICE import and a pow-
( i T ﬁi e x { ‘e}"‘"“’ ;_'“0 one package ‘:!" erful Macro capability to enable
ab) [ ¢pp . , ”. ’ oI BT §/opr GHENILES: you lo create new devices.
B e ‘“\‘ signs with accuracy and ease. CircuitMaker provides you with
i "E ol i = the tools to get the job done right.
ot e
I s, Cul SO Tl S &,
7
i um'-ﬂ/ﬁ e*"s,b 4,_013.1- 7
e RN “at g e W 4 Oy, S
o : Sch, b, Ay, g O, e
“““ = =~ U 1ty g, O Op ey, & 2,
«“, £ 2 §;; 'al)d ot‘,v polw & 'PG[‘,
g § W gy, Yoy, 4100' "y, 6‘*/’o ’/'017
i i ) (s ) / 7y 'y C
i ‘ | CircuitMaker| YES | YES | YES | YES | YES | YES | 299
i | || [Fewoneworvenn |"YES | NO | YES | NO_| NO | NO | 299
T ———rEr e ] E'“E';“E{,i,‘;i,\"\;“ﬁt.'ﬁ"“h YES | NO | YES | YES | YES | YES | 599
“ClrcultMaker Shorts The Competition Out,
With An Unbeatabie Bottom-line”
Total Customer Printed Circuit
Satisfaction Board Netlist
AtMicroCode Enginecring we are commit- Output

ted to total customer satisfaction. When
you purchase CircuitMaker you have the
confidence of knowing that a trained staff
of professionals is available to serve you
after the sale. Our free unlimited customer
service is second to none'! Whether you
have general or technical questions they
will be answered promptly by aknowledge-

The PCB output capability helps
you complete the design cycle. by
generating a netlist that can be
imported into any compatible PCB
program. This is not acostly *“add-
on” product. It comes standard
with every copy of CircuitMaker.

able representative. PcB Program
MicroCode Engineering also of-
FREE fers a CircuitMaker compatible,
Functional Demo professional level, PCB layout and

A free functional demo is available on the autorouting program for just *299.
Internet (http://www.microcode.com), on Used in conjunction with
CompuServe (GO MICROCODE) and on CircuitMaker, Autotrax conipletes
America Online (keyword search; a powerful end-to-end circuit de-
CircuitMaker). A demo can be purchased sign system. Call for details.
directly from MicroCode Eng. for *10.

To order or request
additional information
call 800-419-4242
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Over 9 years and 24,000 customers and still growing

E I N c ’Bf@@g}‘

~ Liauip CrystaL DispLays

160 x 128 dot LCD
with built-in controller (T6963C)
$7 00 or?2for

$149.™
Mfr.: Toshiba TLX-1013-EQ.
Unit is EL back-lit. Dim: 5%s"L x 4" H.
The built-in controller allows you to do text and graphics.

20 character x 16 line

240x64 dot LCD with built-in controller.  §79 ®
Mfr: AND 4021ST-EQ. Unit is EL back-lit. or 2 for $149.”

Alphanumeric—parallel interface
16x1 ... 3 for $25.00
16x1 (Ig. char.)....$12.00

.2 for $25.00

5V power required « Built-in C-MOS LCD driver & controller * Easy *microprocessor”
interface » 98 ASCH character generator s Cartain modules are backlit, call for mors info.

Graphics and alphanumeric—serial interface

size Mir, prce  size Mir, price

640x480 §backlit Epson $50.00 480x128 Hitachi $15.00
640x400 (backlit) Panasonic $35.00 256x128 Epson $20.00
640x200 Toshiba $19.00 240x128 (backlit) Optrex $20.00

480x128 (backlit) ALPS $15.00 160x128

| _Laser PrRopucTts

HeNe Laser Head (10Mw max. cutput) TEMOO, 15.5" tong MFG: NEC $99.2
Laser Power Supply (for HeNe tube) $89.2

Optrex $15.00

L ASER SCANNER ASSEMBLY $29.2
Assembly intended for a laser printer. Includes laser diode, polygon mator (6 sided) and misc. optics and lenses.

LASER DIODE (5mW) with collimator $20.%2

VISIBLE LASER DIODE: 5mw at 670nm $15.2
index guided. Threshold current 40 ma typical.

- NETWORK

IRMA BOARD 8 bit $99.*
Links 3270 mainframe systems to IBM PC
Proteon ProNet-4 Model p1347 Token Ring Board $79.%
16 bit « 4 Mbps « IEEE 802.2 and 802.5 compatible ¢ twisted pair
interoperable with IBM Token Ring network

Pos & Bar CopE
MAGNETIC CARD READER $25.2°

Includes: ¢ 20 character dot matrix display with full alpha-numeric capability * keypanel
with full alpha-numeric entry ¢ separate 7.5 VDC/0.5 Amp power supply * standard
telephone interface extension cord ¢ lithium battery and flat-cone speaker.

HP bar code wand (HBCS 2300)..................... .$35.00
POWER SUPPLIES

73 WATT SWITCHING $15.00 or 2 @ $25.00, {2) 4 pin power connectors attached
© 115/230 Volt, Dim: 8.5" L x 4.5" W x 2" H * Output: +5V @ 2-9.75
A +12V@0-1.5A,-5V@0-0.4 A, -12V@ 0-0.5A
68 WATT SWITCHING $12.00 or 2 for $20.00, 115/230 Volt,
Dim: 55" Lx 3.2"W x 1.7" H e Output: 5V @ 4 A, 12V @ 4A

MONITORS
Non-Enclosed TTL

Comes with pinout. 12V at 1.4 Amp input ¢ Horizontol frequency 15Khz. Ability ta do 40 and 80 calumn.

5 inch Amber $35.00
7 inch Amber $39.00
9 inch Amber or Green $29.95

00
5” COLOR MONITOR $49.

* Flot Faceplate 320 x 200 Dot Resolution * CGA & Hercules Compatible
* 12VDC Operation ¢ 15.75 KHz Horiz. Freq. ¢ 60 Hz Vert. Sync. Freq.
¢ Open Frome Construction ¢ Standord Interfoce Connector

* Degoussing Coil inchuded ¢ M. Samiron

|- CHarGE CoupLED DEVICES '

[ e
Sony CCD Imager - designed for black and white composite
video cameras. Picture elements: 384 (H) x 491 (V)
Chip size 10.7 (H) x 9.3 {V) mm?  Unit cell size 23.0 {H} x 13.4 {V) um?.
Ceramic 24 pin DIP package  Mfr: Sony, Part# 016AL

4096 element CCD $29.00
1024 element €CCD $15.00
2048 element CCD $15.00 * 1728 element CCD $15.00

Hacker CORNER

CELL SITE TRANSCEIVER $99.00

These were igned for ion in an AMPS {Advanced Mobile Phone Service) cell site. The
20 MHz bandwidth of the transcewver allows it to operale on all 666 channels aliocated. The iransmit
channels are 870.030-889.980 MHz with the recewe channels 45 HMz below those frequencies. A digital
synthesizer Is utilized to generate the selected frequency. Each unit contains two independent receivers io
demodulate voice and data with a Receive Signal Strength Indicator (RSSI) circuit 1o select the ane with the
best signal strength. The transmitter provides a 1.5 watt modutated slgnal 1o drive an external power
ampiifier. channel selection Is accomplished with a 10 bit binary input via a connector on the back panel
Other interface requirements for operalion are 26 VDC (unregulated) and an 18.990 MHz reference
frequency for the digital synthesizer. The units contain independent boards for receivers, exciter, synthesizer,
tunable front end. and interface assembly (which includes power supplies and vohage-controlled osclilator).
Service manual, ics and circutt ions included.

[ LINEAR TYPE I

MiscCELLaNEOUS

ADAPTEC 4070A (RLL) OR 4000A (MFM)
SCSI Controller, your choice $25.00

IBM 370 option XT and AT emulation boards $50.00

23605 Telo Ave., Torrance, CA 90505
Order desk only: USA: (800) 872-8878 CA: (800) 223-9977
LA. & Technical Info: (310) 784-5488 Fax: (310) 784-7590
OEM INQUIRIES WELCOME

Encased Black & White Composite CCD Camera with Adapter

IR viewing to 1000 nm 7 4 Lx2XWx 1% H

Cumes complete with CCD camera, mounting nut on bottom of casing, ssg 00

12VDC power supply. Excelient low light capability, standard RCA NTSC video out. *

Great for: entryway security/remote monitorin

video conferencyinglytllesktop ’;ideo conferencing & 2 'or s1 59'00

This miniaturc camera is perfect for multimedi 7 ppli as well as security and

surveillance. NTSC output atlows use with all popular video digitizing boards for Apple

Macintosh and Microsoft video for Windows. Connects directly to any composite monitor or

VCR with “'video” input. Its razor-sharp widc-angle icns focuses from two inches to infinity and

its state-of-the-ant CCD technology accurately 16 level grayscale images for Quick

Time maovies und siill pictures. Records at 30 frames per second and 260 lines resolutinn with

excellent low light capability. Uses 12VDC (adapter supplied) and standard RCA cable.

portabie Miicro Terminal
Flip up LCD display (9-16 VDC) » Can communicate with any
computer having RS 232 port « Can communicate with another .
Microterminal « Use by itself as electronic notebook « —
Onboard microprocessor, data RAM (32K) and Video Sl
RAM (64K) « Complex built in diagnostics and set up @
capabilities. * Original intention for POS applications. 00
display size 40x16 (256 x 128 pixels.) Dimensions: 6.3" W, $99-
H"L, 2"H. (With LCD up height is 7.1) or 2 for $149.%
BAREBONES 286-12 COMPUTER $49.00 (2 FOR $79.00)
Slimline deskiap case, 100 watt supply, math co-processor support. On boord IDE, & Floppy
controllers. 2 COM ports and 1 porallel port with software setup. Supports up to B Megs
using standard 30 PIN StMMs. Internal room for {1} 3 1/2 inch IDE hard drive and 2)3
1/2 inch floppies. Four 16 BIT ISA slots, accepts full length AT size. cards. Keyboord can be
set fo no test ot boot. Cose size is 15.5W x 16D x 4"H.

{Motherboard can be purchased separately: $29.00 or 2 for $49.00)
Minimum Order: $20.00. Minimum shipping and handling charge $5.00. We occept cashiers |
checks, MC or VISA. No personal checks ar COD's. CA residents odd 8.25% sales tax. We are
nof responsible for typographical errors. All merchandise subject to prior sale. Phone orders
welcome. Foreign orders require special handling. Prices subject to change without nofice. 20%
restocking fee for returned orders.
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CHASE SCIENTIFIC COMPANY &

WINTER 1995-96, CATALOG NO. 3

INNOVATORS IN VIRTUAL INSTRUMENTS

SSO0A

File Edit Channel JIrigger Acquisition Measure Setup Qptions Help

Our NEW 500 Megasample/sec PC-Based Digital ¥ J
Storage Oscilloscope offers wider bandwidihs (>200 | !
MHz), better triggering (10 levels of intelligent
programmability), and MORE MEMORY than any
other scope board (up to 8 MEG/ch). - See pg. 3.

SG50A 50MHz SIGNAL GENERATOR

|

n

This low cost synthesized Sine and Square wave
generator produces signals from 0V to 10Vpp
over a frequency range of 0.01 Hz to 50 MHz. Be
sure to use our fax-on-demand for specifications
that are not in this catalog. - See page 7.

Starting at $239, this
5.5 digit Parallel Port
Voltmeter is more
powerful than others
costing 10x. For slightly

more you get 48 input 3
channels, perfect fo
those thermocoup
projec 4
- See page
5
NEW 400 Ms/s Pc_m can’t simulate your wa\:eforms with this ¢
Arbitrary Wav eform Generstor product, it probably can’t be done. 7
) Of course at $995, there isn’t much
Targeted for 2nd Qtr. 1996 competition. Why is it so cheap you 8

ask? The answer isn’t hard to figure
out. We’re not charging you for power
supplies, cases, knobs, microprocessors, 9
monitors, and Fortune 500 overhead. 10

HONE IN ORDERS ONLY CALL 1-800-866-7899 ==

With a 100MHz bandwidth, this is one
of the fastest and finest Arbitrary
Waveform Generators around. If you

! " ' % Wﬁl’lbnor Mastercard, VISA, Money Orders, Personal/Company Checks, and COD. 11

N
- FOR COMPLETE SPECS Call our Fax-Back Service at 408-464-2584.
- TO DOWNLOAD DEMO Software call our BBS at 408-475-6654.

al Questions call 408-464-2584, fax 408-479-8572, or send Emall to ChaseSci@aol.com, or
|@compuserve.com, or Write to Chase Scientific, 7960-B Soquel Drive, Suite 191, Aptos, CA 95003

12

CIRCLE 314 ON FREE INFORMATION CARD

wwWwW americanradiohistorvy com

CONTENTS

8 Input 5.5 Digit Voltmeter
Works Via Parallel Port

High Performance 500 Msf/s,
200MHz PC Oscilloscope

Low Cost 20 - 60 MHz
PC-Based Oscilloscopes

PC-based 400 MHz Arbitrary
Waveform Generator

PC-Based Logic Analyzer

Low Cost 50 MHz PC-Based
Signal Generator

Desktop Temperature Chamber
works via Serial Port

PC-Based Power Supplies

SuperProbes™ (8-18 input
word/pattern recognizers)

Complete Fax-on-Demand
System for PC (we use it 1)

The ULTIMATE Windows™
Calculator (57+ different
calculators in one)
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Tube & General Purpose Projects

w w Audio Transformers
‘e “ec‘e“ for Tube Construction
“ Inputs - Line/Mic
HIGH ‘—“‘1‘45 wooeL e sgz Sase  use priES
QUALITY s AT-1 150 60k A MICINPUT 4050 4250
Siasss : HEE { =R iadd
FOR NEW Rack Chassls:m“ —iEe Ouinut
TUBE i ube Qutputs
PROJECTS! Metal cabme‘rsmcu ﬁ?‘ :3':”5':“1.7 :y‘.‘oo u'. or-1 sk 8 B Eias gw‘m 900 11,00
xDxH(N} A 8 1RU7 19x7x1.75 .50 48, 87'2 6k 4816 B ELBA 10WATT 1200 16.00
LC SERIES fRl DT e il Brign B2 Bk |OFF R IHE, 8 SR ioe
FIELD REMOVABLE TOP AND BOTTOM 0.080° ANODIZED |MC3A 8x3xz 1600 1800 R0E 10xiexizs 4578 3 QUIPUT TRANSFORMERS DESIGNED FOR SWPLE
ALUMINUM PANELS, FRONT & REAR PANELS 0.063* MC4, x5x3 14.00 18,00 1AUI7 19 X17 X175 48.75 B0 %;&{sgﬂkg;%‘gfga FEATURE  FREQUENCY
GOLD ANODIZED ALUMINUM; OTHER PARTS BLACK WL 5xf3 1500 I . JEEELE] %0 4850
ANODIZED. VENTED CAGES & OAK ENDS AVAILABLE. MC-7, x7x4 1600 18.00 2RUI0 19x10x35 4125 53, Power Suppl
MC-8A xTx4 18.00 20.00 2AL12 19x12x35 4525 58, P‘X!
X MOOEL GECONDARY  CASH PRICE §
LC Series MCOA  Bx7x4 20.00 2200 2AUIS 19x15x35 4825 60 o OOy Caae flung ¢
oy e MC-toa BExTX1TS 3200 8 ESC 2AUT? 19x17x35 5125 62 T 138V 8 B PRE 800 11.00
MODEL Ok A ME- 2x1axi7 B0 20 Kj, 0 07 ToxrNizs  ia% an 50-0-
e 10 a0lxi0, Asigtar e o BOX MC13a BSx7x35 3350 3600 'ND TO, 3R010 105 10%50s 5600 e300 | | 7T Bk & AR ® . 2400
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CABLE TV DESCRAMBLER KITS

Universal-New Product Tri-Mode Descrambler SB-3 Descrambler
This Product includes all the Parts, This product includes all the parts This Product includes all
PC Board, Complete Schematic PC Board and AC Adaptor. the Parts, PC Board and
with Functional Guide. Generates NO Enclosure included. AC Adaptor. Enclosure
Sync for most Video Applications. is not included.

$79.95 $59.95 $44.95
Call Toll Free 1-800-886-8699

M & G Electronics, P.O. Box 3310, No. Attleboro Mass. 02761

Anyone implying theft of Cable service will be denied assistance. NO MASSACHUSETTS SALES!

INTERFACE TO YOUR PC KEYBOARD INPUT ! CRYSTAL CONTROLLED

Our KE—18 Keyboord Encoder s u R v E l L I. A N c E

converts contoct closures into

Robot Explorer Newsletter

Nano-ants, flying robots, Martian explorers.

] N . PC compatibie keyboard signals. PROFESSIONAL ENCASED PARTIALLY
Explore an entire universe of exciting robots. + Replaces your PC's keyboard [ i VHF & UH ASSEMBLED TRANSMITTER KITS
8 information-packed issues for only $14.95. or works in oddition to it. Countersurveillance. Also Tunable 70 to 305 MHz Kits. We
Call ! MasterCard /Vi A ted : » Scon 9x9 motrix or 18 ian{(s Hogstrom Etectronics Design & Manufacture Our Equipment. Custom Design.
a]l now! MasterCard /Visa Accepted. . zch. ATQ_ :ssz &JC;:n;utibles 2 Greon Lontern Biva. FOR CATALOG SEND $2.00 TO:
z i y X * Compact 2.5" x 3.0" Size | Endicott, NY 13760 SHEFFIELD ELECTRONICS CO., P.O. Box 377940-C
1 (800) GO-ROBOT or 1 (800)467 6268 Only $59.95 & $4 S&H | (6@7) 786-7523 ' Chicago. It 60637-7940. Tel. (312) 324-2196
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FM STEREO
TRANSMITTER

tion. Any stereo signal you
plug into the FMST-100 will
be transmitted to any FM
radio tuneable from 76 to
108MHz FM. Transmit a wireless link through an
auditorium, from your car to your camper, listen to
your CD's while mowing the lawn, Play music on one
channel sing on the other. Clarity is excellent, aprox.
40dB stereo separation. Length of antenna deter-
mines the distance of transmission. Complete with
stereo input level controls & crystal for stereo separa-
tion. 9v battery operation. SIZE: 1.5"x 2.5"x 3’

FMST-100 KT $29.95 / Cabinet $8.95

PHONE
TRANSMITTER
Small but mighty,it fits
anywhere. Phone line
powered, never needs
batteries. Transmits both
sides of a phone conver-
sation loud and clear, wireless, to any FM
radio at graat distances. Variable tunes from
70MHz to 130MHz FM. You can also use it as

a speaker phone. SIZE:1.25"x .6".

TEL-B1 kit $12.95 BUILT $29.95

Own your own FM radio sta- g & &

The 10GHz
Transmitter
is back...

L
5
G

STROBE
LIGHT
Do you need an
aftention getter,
warning light,or
flashing light for

& model airplanes?

Then this kit is for you. Use it as an emer-

gency light for your auto, radio tower, even

use it on your bicycle. Has a variable flash

rate. Power tequirement 6 or 12v DC .

Size 3.5'1.9"
ST-1

kit $9.95

ZAPPER 1

With it’s new and improved design it will not only test your

radar detector...BUT it’s tuned to the amateur radio band .
¢ While your out on American highways personally test yours
and your fellow travelers radar detectors.
The “ZAPPER I" is a 10.450 GHz to 10.550 CW oscillator. it has

SUPER SNOOPER
BIG EAR

4 Listen through walls,
-H hear conversations

across the room. Add

a parabolic reflector

and hear blocks away.
The BIG EAR can be hidden about any-
where. Makes an ultra sensitive inter-
com. Can be used as a 1.5W AMP. We
supply a mini-electret mike in the kit.
Power requirement 6 to12v DC SIZE:1.75"
x1"

AA-1

xiT $10.95 BUILT $29.95

a code key jack installed for those who want to send Morse code.

BUILT$4995 KITS3995

MICRO-LIGHT

Visible Over 1 Mile.

This is truly an indestructible

fiash light.

= Comes in red or yellow
light.

+ Bulb will not
burn out.
*Usesab
year shelf
life lithium
battery.
- Case
made of
lough

i MLR (red light)
MLY (yellow light) CHOICE $9.95

TV NOTCH FILTERS

FOR CHANNELS
2thru 22 Our TV filters
eliminate unwanted TV

ONLY

channels or interference that
alters both sound and video with a
beep beep beep. Works on cable

4.0mW
Laser Diode
Great for making a
gun sight, use as a
transit, makes a
super experi-

channels 2 thru 22) only.

NOTE: All TV Filter Kits are sold for ecucational purposes only. You must obtain permission
from your local cable company before using these filters on your cable system.

WIRELESS FM
MICROPHONE
Small but mighty this lit-
tle jewel will out perform
most units many times
its price. It really
stomps out a signal.
The WM-1 kit is a buffered wireless mike that
operates from 80MHz to 120MHz FM, the fre-
quency of any broadcast FM radio. Includes a
mini-electret mike. 610 12v DC. SIZE: 1.25" x 1

WM-1 KIT $14.95

DF-222 kit $14.95

LDM-5 New Low Price $59.95

This Manual contains schematics, parts
lists & P.C. board layouts for many of
the Rainbow Kits. Use your own parts to
construct our kits.

KIT BOOK

$1 4.95 $9.95 with the purchase
of any kit.

menters project.
The beam is visible with a wavelength of
670 nm. Size of beam is Bmm at 5
meters. Power requirement 3 volts DC at
85mA. Size: 10.5mm x 18.5mm

VOICE
ACTIVATED
SWITCH
3 This VOX circuit can
- ® be used to operate a
tape recorder, ham
radio, CB radio, or
turn on an alarm. The VOX-1 kit has
100MA of output that operates a relay,
light, motor, ? What could you do with a
sound activated switch?Power require-
ment7.5TO 18vDC. SIZE: 1.5"x 1.3"

VOX-1 xiv $6.95

Please add sufficient postage First Ib $5.00 Canada $7.00

DC VOLTAGE
MONITOR

If battery status is
important, you
need this kit. This
kit uses 7 LEDs to
monitor 12v DC in
1v, 1/2v, or 1/4v steps. Monitor 8v or
Sv in 1/4v steps. Great for boats,
motor homes, model planes or race
car ni-cads. All parts and instructions
are included. SIZE: 1.3" x 2.7".
VM-1 KIT $7.95

Additional LB. Add $1.00 US FUNDS ONLY
We will accept telephone orders for Visa or Mastercard

To Order Call

317-291-7262
(€LECTRONIC RAINBOW )

6254 LaPas Trail * Indianapolis, IN 46268
FAX 317-291-7269

RN

VISA. .
L

SK

WIDE BAND
PREAMP
The ideal preamp

d held radios, fre-
quency counters.
Amplifies low level
(weak) signals. If the signal is extremely
low 2 amps can be used in series. 1MHz
to 2.5GHz @ 2.8dB NF. 1dB compres-
sion = +0 dBm. Gain: 1MHz=20dB to
2.5GHz=6dB. Power requirement 12v DC
@ 6Ma. SIZE:1.2°x .8"

WBA-6 xit $19.95
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Electronics Now, January 1996

6V, 700 mAH replacement battery
for Motorola flip phones. Dark
grey color.

201 PanaVise Jr. #EN-140-860 ... $23.50
This mini vise is a f H

invaluable bench top Drive Belt Kit

companion for the home We've selected 18 - A
hobbyist. PV Jr. uses the . of our most popular 2R S
famous PanaVise design & &8 VCR, cassette and s

that turns, tilts, and 3
rotates for a full range of
movement. Ideal for soldering,
gluing, and general work. Features
Jaws that open to 2-7/8", both

vertical and horizontal grooves to
hold work, and a fine adjustment
knob. Net weight: 1 Ib. 4 ozs.

#EN-365-300............ $19.95_, .,

turntable belts to

inciude in this kit. 87 beits total, five
each of 17 square belts from 2.3" to
13.2" for VCRs and cassettes, and 2
each of the 23.6" turntable belt.
Have the belt you.need in stock
when you need it. A $50.00 value.
Net weight: 1/4 Ib.

#EN-400-910...............

Cellular Phone Battery For Motorola

(1-5)

Flip Phone Saver/Charger

Plug-in saver/charger for
Motorola flip phones.
Lifetime manufacturer
warranty.

$21.25 #EN-141-400......ccocvmicnncans $19.95 = $16.95

(6-UP) (1-5) (6-UP)

Pioneer 8" Woofer with Butyl
Surround ) PIONEER

8" paper cone woofer with a butyl rubber surround.
Butyl rubber is extremely flexible and resists moisture
better than foam. Half roll suspends the outside edge
of the cone 1o allow distortion free sound.

*Power handiing: 80 watts RMS/150 watts max. ®Voice coil diameter: 2
inches ®lmpedance: 8 ohms ®Frequency response: 31-7000 Hz ®Magnet
weight: 30 0zs. ®SPL: 91 dB 1W/1m eVas: 2.44 #Qrs: .26 ®Xmax: .110
*Qes: .27 *Qws: 6.51 ®Fs: 31 Hz ®Net weight: 7 Ibs. ®Manufacturer
model number: B20GR30-51F-Q. ®Hole to hole: 7-3/4".

#EN-290-042 .............. $34.50, . $29.95

(1-3) (4-11) $28'4'5(12-UF’)

Goldstar 20MHz Oscilloscope

The OS9020A combines both high quality and
low cost, making it ideal for educational,
industrial, and hobbyist applications. Features " _—
include: DC-20MHz analog bandwidth 6" high oldStar
luminance CRT #Dual channel, dual trace ®Max sweep time of 20nS/div
*Trigger level control ®Separate circuit for TV sync ®Variable hoid-off
function.

SPECIFICATIONS: Vertical: Deflection factor: 5mV/dlv to 5V/div in 10 calibrated
steps. Rise time: 17.5nS or less. Max input voltage: 250V (DC/peak AC). Modes:
CH1, CH2, ADD, DUAL.

Horizontal: Sweep time: 0.2uS/div to 0.25/dlv In 19 calibrated steps. Modes: X1,

Trigger: Modes: Auto, Norm, TV-V, TV-H. Source: CH1, CH2, LINE, EXT.
GENERAL: Dimensions: 12-1/2"W x 5-1/2°"H x 16-3/4"D. Net weight:

16-1/2 Ibs. Acceleration potential: 2KV. Power requirements: 100V/120V/220V/240V,
50/60 Hz. Comes complete with power cord, (2) 10:1 probes, and manual.

#EN-394-100....... $385.00

EACH

Computer Monitor Testers el

These compact devices can quickly and easily troubleshoot, test,
and align computer monitors, without the need for a separate
computer. The #390-705 is used to test EGA, VGA, SVGA,
V