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TraxMaker 3:
Printed circuir
board layout

software

CircuitMaker Version 6 and TraxMaker Version 3 give you the features of professional, high-end
software at a fraction of the cost. Plus, with exceptional ease-of-use you'll spend less time learning
to use the software and more time designing. Both applications are compatible with your existing
software, and feature outstanding technical support. Call now for your free functional demo.

CircuitMaker 6 is a powerful schematic
design and simulation program featuring:

* Professional schematic features including printout
borders, title block and barred pin names

* Symbol editor and Macro feature for custom devices
* Fast, accurate SPICE3f5/XSPICE-based simulation

« Complete array of analysis types, including Fourier, AC, DC,

Parameter sweep, Transient and more

* Virtual instruments including a digital oscilloscope,
multimeter, Bode plotter, curve tracer and more

* Extensive library of over 4,000 models

* Tight integration with TraxMaker® for quick PCB layout

* Output PCB netlists in Protel®, Tango® and TraxMaker®
formats for use in a variety of PCB layout programs

* Windows 3.1, 95 and NT

TraxMaker 3 is a powerful printed circuit
board layout program featuring:

* Over 2,000 component footprints in a fully-documented, in
dexed library. Documentation shows footprints actual size

* Built-in autorouter and Design Rules Check

* Supports up to 6 signal layers plus power and ground
planes, silk screen overlays and solder and paste masks

* Board sizes up to 32" x 32", with no pin limjtations

* Intelligent manual routing with unroute capabilities

* Import any PCB netlist in CircuitMaker®, Protel® or Tango®
format

* Qutput RS274X Gerber files, Excellon N/C drill files and Bill
of Materials

* Print to any Windows-compatible printer or plotter

* Windows 3.1, 95 and NT

MICRO (ODE For free demo software, or to order, call 1-800-419-4242

ENGINEERING

11998 MicroCode Engineenng, Inc. All rights reserved. CircuitMake, TraxMaker, SimCode and MigoCode are registered

I'NC 927 West Center Street ® Orem, UT 84057 » Phone (801) 226-4470 » Fax (801) 226-6532 » www.microcode.comi

trademarks of MicroCode Engineering, Inc. All other brand and product names are trademarks or registered trademarks of their respective comparnies.
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Have you ever wondered why scme This tiny, easy-to-build signal sniffer can do

party DJs seem to sound better than anything from finding hidden RF bugs and
the competition? Have you ever tried other transmitters to testing a microwave oven

your hand at spinning tunes at a party for leakage. —Rick Duker
only to find your efforts less than stel- ,
lar? Well, the answer may lie largely in |GG

the mixing board. A good one can help  [ickuisd ; - e =l
anyone sound great; a less ideal one & ‘
will make your mixes sound, well, less -~
than ideal. The problem is that a good
board can be very expensive, unless
you build this month’s cover project: A |
professional-grade mixing board with top-notch sound and some |
features not found on even the best commercial products. | 13 DX LisTeniNG
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EDITORIAL

Time Versus Money

In this month’s Letters Column, reader Tom Gordon raises some serious disagree-
ments with some of my earlier comments about the Internet (see the letter entitled
“Editorial Comment” on page 12). In particular, he argues that the Internet is
nothing more than another mass-communications media, and one that is expensive
and supplies nothing that could not be obtained elsewhere. He is, of course, cor-
rect. He is also dead wrong. Let me explain.

Yes, the information on the Internet is largely advertising driven. Many sites exist
to promote those that set them up, turn to advertising banners and the like to “pay
the freight,” or do both. This is not in and of itself a bad thing, and it is certainly
not new. As most recognize, the magazine you are reading now would flat out not
exist were it not for our advertisers. The same is true for virtually any source of
news or information: radio, TV, newspapers, professional journals, consumer mag-
azines, etc., etc.
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And while reader Gordon contends that little current content is available for free,
that is actually far from the truth. Yes, many media and other informational sites
are available only by subscription or offer limited editorial content, but many otk-
ers offer the full text of their current editions for free, with only the annoyance of
an advertising banner to “spoil” things. What’s more, many media sites provide
more in-depth coverage than can be accommodated in their native format, with
most of that available for the asking. There are also many sites on the Internet that
offer information that is available nowhere else. Those range from Net-only mag-
azines such as the recently re-born Byre magazine (www.byte.com) to hobbyist
labor-of-love sites like our own Sam Goldwasser’s www.repairfag.org, a compendi-
um of practical information for those seeking to service all sorts of electronics
equipment.
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And yes, there is a cost involved in using the Internet, but access costs are dropping
steadily and now there are even some practical alternatives that cost exactly zero.
For example, NetZero (www.netzero.com) offers free Web and e-mail access
nationwide. There is no set-up fee, the software is free for download, and there are
no monthly connect charges. The catch is that the service is advertising driven,
which means that you have to keep a small I- by 3-inch or so advertising window
open on your desktop while on-line. Still, free is free.

Anyway, in my mind, the real issue is not cost, but timeliness and accessibility. Can
most of the information found on the Internet also be obtained from a library? Of
course it can. But how many have a library on their desktop? Can we get much of
the information via brochures, bulletins, etc.? Of course we can. But how many
times is it far more useful to get that information today instead of tomorrow, or a
week from tomorrow?
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It all comes down to a question of value, or more accurately, time versus money,
and that is a question only you can answer for yourself.

Cad o

Carl Laron
Editor
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READERS’

I & A

RUESTIONS, EDITORS’

_@_________

ANSWERS l

CONDUCTED BY MICHAEL A. COVINGTON, N4TM|

ER...That Was A Joke!

Our April Fools’ Day joke, “The
EC909-12 Analog Microprocessor,”
apparently fooled a number of people
too well—we’ve received a tlood of mail
about it.

Note that Ecraf is farce spelled back-
ward, no address is given for any pérson
or company involved, the clais are out-
landish (such as emission of huge
amounts of light—enough to light a
city—at tiny currents), and the last para-
graph of the article says its due for
release on April 1, our national day of
| tomfoolery.

Two items in “Prototype” (the DVD
rewinder and the WIG-WOM) were
also put-ons and also specifically men-
tioned April 1. But the equally improba-
ble-sounding quantum tunneling tran-
sistor (pp. 42-43, 50) is real; see www.
sandia.gov/media/quantran.htm for more
information.

April Fool’s jokes are a decades-cld
tradition at Electronics Now; our
founder, Hugo Gernsback, published
facetious articles under the name of
Mohammed Ulysses Fips. Interestingly,
though improbable at the time, some of
the concepts in those articles—such as
an optcal audio disc—were uncannily
predictive of the future. And that’s the
problem—one person’s fiction can easily
be another person’s invention.

Ultrasonic Listener

Where can I find plans or a kit for a cir-

cuit to allow me to hear ultrasonic souiids
such as bats’ squeaks?—IL. S., Newton, MA

I'm not aware of a complete, pub-

lished project or kit, but Fig. 1 shows
a circuit you can experiment with. [ used
it successfully to listen to the squeaks of
a domesticated rat.

The principle involved is beterodyning
(mixing), a process that gives you the
sum and difference of the original fre-
quencies. For example, if you mix a 25-

+4.5V TO 8.0V

TO
—» OSCILLATOR

(SEE TEXT)
R2

10K

C2

IC1
NE602

C3

0.01 1 2

s
N

~ PIEZO
(1) TWEETER
(USED AS MIC)

FIG. 1—HERE'S A GOOD STARTING POINT for an ultrasonic-listening circuit. The NE602
mixes 25-kHz ultrasound with a 20-kHz oscillator signal, yielding 5-kHz audio. If you can't
find the now-discontinued NE602, the SA602 (still being made} is a direct replacement.

kHz incoming signal with the output of
a 20-kHz oscillator, you get additional
signals at 25 + 20 = 45 kHz and 25 - 20
= 5 kHz; the latter is audible.

Heterodyning takes place when one
signal is multiplied by the other; that is,
when the amplification of one signal is
proportional to the signal level of the
other. Any nonlinear amplifier will do
this, but the NE602 chip shown in the
circuit uses a sophisticated mixer called a
Gilbert cell whose advantage is that not
much of the original signal appears at
the output.

The NE602 was designed for radio

0.1

i
1€ .1

AUDIO OUT
(MIC LEVEL)

receiver front-ends, and it works with
low-level signals, so the microphone
connects directly to its input. As shown, |
the microphone is connected differen-
tially across pins 1 and 2. If one side of
the microphone is grounded, you can
connect the ungrounded microphone
lead to C2 and add a capacitor, equal to
C2, from pin 2 to circuit ground.
Although the NE602 provides some |
amplification, the output signal 1s still
microphone-level.

The design of the oscillator is up to
you; its frequency should be adjustable
so you can tune it near the ultrasonic
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signal you want to hear. From R2 it goes
directly into the base of a transistor.
Logic-level (5-volt) oscillators work
well; I used a signal generator for exper-
iments, but a 553 chip would be a good
choice when building a self-contained
unit.

Note that the NE602 is no longer
being manufactured, but should still be
available from a number of sources. If
you can’t locate one, the SA602, which is
still made, is a drop-in replacement.

Protective Resistor?

uln your Seprember 1998 colummn, the
answer and Fig. 1 (Fig. 2 bere) should
specify a “build-out” resistaice on any exter-
nal connections to PC printer port pins other
than ground. Failure to do so is inviting an
expensive repair to the parallel port if, for
instance in this case, Q1 were to develop a
defect and apply +12 volts ro pin DO. For the
IRFS10, a resistor between 10,000 and
100,000 obms would provide the needed
protection. 1 hope you have already recerved
at least a dozen commients about printer port
protection.—7. C. H., Winston-Salem, NC

No, actually, yours was the only one.

Your basic point is a good one; a few
strategic resistors can help make inter-
connections safer. However, whether to
put this resistor in is a judgment call; in
general, we want to present the simplest
circuit that works reliably, and the sce-
nario that you describe is quite uncom-
mon. Because of the way they’re built,
MOSFETs are much more likely to
short from drain to substrate than from
drain to gate. Even if the worst hap-
pened, it’s not clear that applying +12V
would actually damage a modern paral-
lel port, which includes some protective
resistance of its own; higher voltages
certainly would, of course.

Because this circuit drives a relay, sig-
nal speed is not an issue, but in general,
adding relays will slow down the charg-
ing of cable capacitance and gate capac-
itance. This can be good or bad. Small
series resistors (on the order of 330
ohms) often make a long data cable work
more reliably by reducing crosstalk. A
resistor as large as 10,000 ohms, though,
should be placed close to Q1, not at the
PC, in order not to weaken the signal
going into the cable.

Bucket-Brigade Devices

Back in the 1970s, theve were audio delay
chips called bucket-brigade analog delays.

Are they still being made? Are books about
them available?—C. K. S., Waymart, PA

Bucket-brigade delay devices are still

made by Panasonic (Matsushita) and
are available from Panasonic distribu-
tors, one of whom is Digi-Key, 701
Brooks Ave. S., Thief River Falls, MN
56701; Tel: 800-344-4539; Web:
www.digikey.com. Digi-Key also sells
the data book. Data sheets can be viewed
online at www.mec.panasonic.co.jp/e-
index.html (you’re connecting to Japan
when you do this, so it may be a little
slow). You can also request data from
Panasonic  Electronic Components,
1600 McCandless Drive, Milpitas, CA
95035; Tel: 408-946-4311. One part
number to look at is the MIN3008.

A bucket-brigade device is an IC that
passes the signal from one internal
capacitor to another in succession, just
like people passing buckets along, and
can delay an audio signal as much as 0.4
second. Using feedback, bucket-brigade
devices can generate echoes and rever-
beration effects.

Dueling Transmitters

We use a simiple transmitter with an FAM
radio and outdoor speaker to mmonitor

PC PRINTER PORT
(25-PIN SOCKET)
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activity on the internal phone line of the coal
mine where I work. Teenagers in the area
have started a community FM-broadcast
station which interferes with our reception
no matter where we tune the transmitter
and radio. Can our transmitter be modified
to tune somewhere in the 30-50 MHz range
50 We can use a4 scanner to wonitor the activ-
ity in the mine?—D. B., Fesse, WV

Probably, but let’s solve the rea/

problem instead. What you’re experi-
encing is a conflict between two unli-
censed transmitters, yours and theirs.
Unlicensed transmitters are not allowed
to interfere with licensed ones, so if the
teenagers are keeping you from receiv-
ing FM broadcast stations (not just your
own transmitter), you have a clear case
against them. Contact the teenagers,
explain the problem, and explain that
you will report them to the FCC if
they don’t clean up their signal. Or,
if you prefer, contact the Federal
Communications Commission, Tel:
888-225-5322 and report the problem
directly.

However, I believe that safety-critical
communications should never rely on an
unlicensed transmitter; you just have no
assurance that your signals will not be
interfered with. Consider relaying the

D1

RELAY

Q1
IRF510

FIG. 2—ADDING A RESISTOR between the printer port and any externai circuit connect-
~ n . .
ed to it could add protection in case of a failure, but is it really needed? See text.




signal by wire rather than by radio.

It vou want to put your transmitter in
the 49-Ml 1z cordless-phone band, dou-
ble the inductance of the tuning coil and
double the capacitors in the tuned cir-
cuit (10 pF instead of 5 pF). However,
you’ll then be running a risk that your
third harmonic (around 150 MHz) will
interfere with police or public-satety
communications. Go a little lower (120
Mlz), and you’ll interfere with aircraft
communications instead. A low-pass hl-
ter and/or tuned antenna will be neces-
sarv to prevent these problems.

out of adjustment in opposite directions,
so they’re incompatible with each other
even though they both play pre-record-
ed tapes. There are several electronic
adjustiments on a VCR that may need
tweaking; it it were me, I'd take the
Zenith unit in for a checkup first.

Dueling VCRS

When I record a program on my

Magnavox VCR and play it back on sy
Zenith VCOR, I get a picture but no sound.
Dr feeding RF tmito mry TV, so it isn’t a bro-
ken audio cuble. Ny Zenith VCR has no
problen: playing buck pre-recorded tapes.
What’s wrong?—A. F., Glendora, CA

Obviously, one of the VCRs is slight-
ly out of specification, but without a
third VCR to break the tie, it’s hard to
say which. It’s possible hoth of them are

Shielded Car Speakers

My car stereo speakers create such a
u.m’oug stray magnetic field that it is
imtpossible to use a compass anywhere in the
car. Is it possible to put some kind of mag-
netic shield around the speakers that will
allow the compass to work undisturbed?—G.

K., Euclid, OH

Those must be fairly big speakers,

since most car stereos do not inter-
fere with compasses. Steel or iron
shields may help a little, but the best tac-
tic is probably to try to balance out the
magnetic field using more magnets.

You indicate that you’ve already tried
relocating the compass; have you also
tried adjusting its compensation? Many
compasses include tiny magnets that can
be adjusted to counteract an ambient

magnetic field. Some stereo speakers,
designed for use around computers, also
include compensating magnets to
reduce the total field strength outside
the speaker enclosure.

We’d like to hear from readers who
have addressed this problem.

Preventing Acoustic
Feedback

I have a bearing problem and want to
u anplify the faint “beep-beep” from an
electronic timer. Everything 1 build oscillares
becanse of feedback from the microphone.
Can you help?—7F. B. W., Detroit, MI

As you know, feedback squeals result

when the same sound wave gets
amplified over and over—it goes in the
microphone, out the speaker, in the
microphone again, and so on.

The best solution is to get rid of the
microphone by making a direct electri-
cal connection from the sounder in the
timer to the input of your amplifier.
Second best is to put the timer in a
closed hox with the microphone inside.

HOW TO GET INFORMATION ABOUT ELECTRONICS

On the Internet: See our Web site at http://www.gernsback.com for
information and files relating to our magazines (Electronics Now
and Popular Electronics) and links to other useful sites.

To discuss electronics with your fellow enthusiasts, visit the news-
groups sci. elec tronics.repair, sci.electronics.components, sci.elec-
tronics.design, and rec.radio. amateur.homebrew. “For sale” mes-

_sages are permitted only in rec.radio.swap and misc.industry.elec-
tronics.marketplace.

Many electronic component manufacturers have Web pages;
see the directory at http://www.hitex.com/chipdir/, or try addresses
such as http://www.ti.com and http://www. motorola.com (substitut-
ing any company's name or abbreviation as appropriate). Many IC
data sheets can be viewed online. www.questlink.com features IC
data sheets and gives you the ability to buy many of the ICs in
small quantities using a credit card. You can also get detailed IC
information from www.icmaster.com, which is now free of charge
although it formerly required a subscr.ption.Extensive information
about how to repair consumer electranic devices and computers
can be found at www.repairfaq.org

Books: Several good introductory electronics books are available at
RadioShack, including one on building power supplies.

An excellent 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 spe-
cial order through any bookstore. Its 1125 pages are full of informa-
tion on how to build working circuits, with a minimum of mathemat-
ics.

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: Copies of past articles in Electronics
Now and Popular Electronics (post 1994 only) are available from

our Claggk, Inc., Reprint Department, PO Box 4099, Farmingdale,
NY 11735; Tel: 516-293-3751.

Electronics Now and many other magazines are indexed in the
Reader's 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.

Service manuals: Manuals for radios, TVYs, VCRs, audio equip-
ment, and some computers are available from Howard W. Sams &
Co., Indianapolis, IN 46214 (1-800-428-7267). The free Sams cata-
log also lists addresses of manufacturers and parts dealers. Even if
an item isn't listed in the catalog, it pays to call Sams; they may have
a schematic on file which they can copy for you.

Manuals for older test equipment and ham radio gear are avail-
able from Hi Manuals, PO Box 802, Council Bluffs, IA 51502, and
Manuals Plus, PO Box 549, Tooele, UT 84074.

Replacement semiconductors: Replacement transistors, ICs,
and other semiconductors, marketad by Philips ECG, NTE, and
Thomson (SK), are availabie through most parts dealers (inciuding
RadioShack on special order). The ECG, NTE, and SK lines con-
tain a few hundred parts that substitute for many thousands of oth-
ers; 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: These can be
located by writing to the American Radio Relay L.eague, Newington,
CT 06111; (http://www.arrl.org). A hamfest is an excellent place to
pick up used test equipment, older parts, and other items at bargain
prices, as well as to meet your fellow electronics enthusiasts—both
amateur and professional.
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Reusing Exercise Bike
Electronics

ﬂ] Just threw out my home exercise bike,
but 1 kept the digital readout that was
attached. Is there any way I can use it on my
workbench? It used to indicate mode, dis-
tance, calories, time, and speed, and had a 2-
wire cable and 3-volt batteries.—P. C., New
York, NY

That sounds like an interesting pro-

ject; at the very least, you should be
able to trick the timer into starting when
you press a button. Readers?

one-chip circuit to the ATAPI (IDE)
interface and turn an older CD-ROM
drive into a CD player.

Salvaged CD Drive

I recently salvaged the CD-ROM drive

from an old computer. It bhas an audio
beadphone jack as well as an audio output on
the back, but I can’t get it to play a CD. Am
I missing something obvious, or is it neces-
sary to have the CPU and software wired in
to make it work?—3. K., U. S. Air Force

Unless the drive has a “play” button

on the front, you're right, it requires
commands from the CPU. An interest-
ing project would be for somebody to
reverse-engineer these commands and
program a microcontroller to generate
them so that you could attach a simple

Telescope-Drive Parts
Found

Wiilliam Braell, of Harvard University,
tells us that the TTD62103P chip
that reader T.Q. needed (April 1999, p.
3) is probably a Toshiba TD62103P
Darlington transistor array. (The Toshiba
logo looks like another T preceding the
part number.) Readily available substi-
tutes are the NTE2013 or ECG2013.
However, this chip was probably not
damaged by accidental application of 30
volts.

Frank L. Scheder e-mails to tell us
that the PMMB8713 chip, needed by the
same reader, is a rather old stepping-
motor controller. We confirmed that it
is still available for $27.50 from B&D
Enterprises, Main and Liberty St,
Russell, PA 16345; Tel: 814-757-8300;
Fax 814-757-5400; Web: www.bdent.com.

Still More Pinball
Wizardpy

Staci Steddum, of Wichita, KS,
writes again to tell us that the best

source of information on pinball
machines is Star Tech Fournal, P.O. Box
35, Medford, NJ 08055; Tel: 609-654-
5544; Web: www.startechjournal.com.
They run a magazine, an online discus-
sion forum, and a manual-reprint service
covering coin-operated game machines

of all ages.

Writing to O&A

As always, we welcome your ques-
tions. The most interesting ones are
answered in print. Please be sure to:

(1) include plenty of background
information (we’ll shorten your letter
for publication);

(2) give your full name and address
on your letter (not just the envelope);

(3) type your letter if possible, or
write very neatly; and

(9) if you are asking about a circuit.
include a complete diagram.

Questions can be sent to Q&A,
Electronics Now Magazine, 500 Bi-
County Blvd., Farmingdale, NY 11735,
or e-mailed to q&a@gernsback.com, but
please do not expect an immediate reply
(because of our backlog) and please don’t
send graphics files larger than 100K.
Due to the volume of mail, we regret
that we cannot give personal replies. [3}]

e 68HC11 Micro-Controliers ¢

MRC1164GP (kit/assm)* - Controller w/ 64k $77.95/$97.95
MSCCI11GP (kit/assm)* - Controller $27.95/$37.95

*Uses any 68HC11 Chip (sold separately) Al $5.95, E2 $9.95, etc.

e 8HC11 Expansion Boards e
ME11GP (kit/assm) - 32k & I/O expansion board for the EVBU $46.95/$68.95

MRSXGP (kit/assm)- Sensor & /O expansion board for MRC1164GP $59.95/$88.95
» Programmabie Autonomous Mobile Robot Kits

ROBOBUGGP (kit/assm)* - serious six-legged robot $547.95/$788.95

TAL?2 (kit/assm)* -R&D robot vehicle $495.95/$798.95
TALIJR (kit/assm)* -expert robot vehicle $135.95/$215.95

e Communications Boards ¢

*First-time buyers of Mekatronix™ brand products need
the Com-Kit $19.95 OR the Com-Pack $27.95.
The card plugs into the back of your PC's serial port/cable.
You can then Program your robot or micro-controller in
sBASIC, HC11 Assembly, C (ICC11), POGO, Forth or I.C.

e Servos

MS455RGP -42 oz-in dual ball bearing servo $13.95

Order Today !

Mention Ad#G2 for
FREE Insurance
on Your Order !

e Sensors/Emitters e
GP1UYRGP32/40 $5.89/ $3.49
32khz/40khz Infrared Digital Sensors
GPIUYHGP32/40 $9.89/5.89
32khz/40khz Infrared Analog Sensors

MIR27ERGP §$1.39
Corresponding IR emitters

© 1999 NovaSoft'™, Inc & Mr Robot'™

e MORE e

CCAMPALGP -Wireless color mini-camera spy $328.95

BC12A500 -A/C adapter/robot battery charger $9.55
AANCGP -6 AA Rechargeable NiCad batteries $13.55

MS455HGP -Servo modified/continuous rotation $19.95

e Software ¢

HSDL11GP - MC68HCI1! 115.2 Kbps downloader $8.95/ W95
ICC11GP -v5 HC11 C-Compiler $89.50 Dos /$129.50 Win
TGPPDO1 -Program disk w/ collision avoid. progrm $8.95
TGPPDO1 -Program disk w/ line following progrm $19.95
TGPPSD -Example robot programs & source code $28.95

IRREMGP - Remote control module for Talrik Jr. $22.95

Orders: Toll Free: 1-888-Mr-Robot

TJAIPDGP -TJ Atrtificial Intell. program $18.95

REMRPDGP -IR reading moduie for IR TV remotes $38.95
EDUPDO1GP -Software & Tutorial for Middle & High Schoolers $28.95

E-mail: sales@mrrobot.com
Full Web Catalog:
http://www.mrrobot.com/
or if above is busy try http://users.aol.com/novasoft11

For Technical Questions & other inquiries:
novasoft11 @aocl.com or 804-272-5752




AS A COAL MINE” SYMPTOM,

AGE POWER SUPPLY CAN RESULT

arcing corona, or other sights, sounds,
and smells not normally associated with
a properly functioning monitor. This
month we will deal with some of these
symptoms. Other video-related prob-
lems will be dealt with next time.

HV Power-Supply
Fundamentals

Most monitors derive the high volt-
age for the CRT second anode (THE
high voltage—called EHV by some),
focus, and (sometimes) screen (G2) from
the horizontal-deflection system (see
Fig. 1). That technique was developed
quite early in the history of commercial
TV and has stuck for a very simple rea-
son—it is very cost effective. A side
effect is that if the horizontal deflection
fails and threatens to burn a vertical line
into the CRT phosphors, the high volt-
age dies as well. Of course, if the vertical
deflection dies....

Some auto-scan monitors use a sepa-
rate high-voltage supply. One reason for
that approach 1s to decouple the hori-
zontal deflection from the HV in auto-
scan monitors, thus simplifying the design.

Usually that supply is a self-cor-
tained inverter module. It if can be
opened, then repair may be possible.
With a separate HV supply, there is no
need for a HV flyback transformer on
the mainboard. Some designs may use a
separate HV supply including a flyback,
which is part of the mainboard but is self
contained and independent of the hori-

I N ADDITION TO THE OBVIOUS “MONITOR SCREEN IS AS BLACK

PROBLEMS IN THE HIGH-VOLT-

IN A VARIETY OF BRIGHTNESS,

RASTER GEOMETRY, AND OTHER PICTURE PROBLEMS AS WELL AS

zontal-deflection system.

Most TV and monitor (flyback)
high-voltage supplies operate as follows:

1. The horizontal-output transistor
(HOT) turns on during scan. The cur-
rent increases linearly in the primary of
the flyback transformer since it appears
as an inductor. The magnetic field also
increases linearly. Note: the flyback is
constructed with an air gap in the core,
which makes it behave more like an
inductor than transformer as far as the
primary drive is concerned.

2. The HOT shuts off at the end of
the scan. The current decreases rapidly.
The magnetic field collapses, inductive-
ly coupling to the secondary and gener-

BY SAM GOLDWASSER
SERVICE EDITOR

Monitor High-Voltage Problems

ating a HV pulse. The inductance and
capacitance of the flyback, snubber
capacitors, and parasitic capacitance of
circuitry and yoke form a resonant cir-
cuit. Ideally, the voltage waveform
across the HOT during the flyback
(retrace) period will be a single half
cycle, and it is clamped by a damper
diode across the HOT to prevent under-
shoot.

3. The secondary of the flyback is
either a single large HV winding with
HYV rectifiers built in (most often) or an
intermediate voltage winding and a volt-
age multiplier (see the section: “What is
a tripler?” that follows). The output will
be DC HV pulses.

4. The capacitance of the CRT enve-
lope provides the needed filtering to
adequately smooth the HV pulses into a
DC voltage. Sometimes there is a sepa-
rate HV capacitor as well.

5. A high-resistance voltage divider
provides the several kV focus voltage
and sometimes the several-hundred volt

{ B+o > 0 HV CABLE
D1
DRIVE
WINDING
%
L HoT FOCUS
(V3 i s ADJUST
= o | (TOP POT)
s 2+————o0FOCUS
VARIOUS V2 o—— <
AUXILIARY 3
WINDINGS V1 o———ac
= SCREEN/G2
p= ADJUST
L oy f (BOTTOM POT)
padh = > SCREEN/G2
H1o0— <
CRT
HEATER CRT DAG GROUND
H1 0— O (HV RETURN)

FIG. 1—MOST MONITORS DERIVE THE HIGH VOLTAGE for the CRT second anode,
focus, and (sometimes) screen from the horizontal-deflection system.
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FiG. 2—THE FLYBACK TRANSFORMER only generates about 6-10 kV AC, which is then
boosted by a capacitor-diode ladder (called a tripler) to the 18-30 kV needed for modern

color CRTs.

screen ((G2) voltage as well. Often, the
adjustments for these voltages are built
into the flyback. The focus and screen
are generally the top and bottom knobs,
respectively. Sometimes they are mount-
ed separately. This or a similar divider
may also provide feedback to control
high-voltage regulation.

The operation of the deflection sys-
tem was discussed in great detail in a
pair of previous “Service Clinic” articles.

What Is A Tripler?

In some TVs and monitors, the fly-
back transformer only generates about
6-10 kV AC, which is then boosted by a
capacitor-diode ladder to the 18-30 kV
needed for modern color CRTs. The
unit that does this is commonly called a
tripler since it multiplies the flyback out-
put by about three times (though some
may actually do it four times) and an
example circuit is shown in Fig. 2.
However, many TVs and monitors gen-
erate the required HV directly with a
winding with the required number of
turns inside the flyback transformer.

Where external to the flyback, the

terminals are typically marked:

o IN—from flyback (6-10 kV AC).

e OUT—HV to CRT (20-30 kV
DC).

e F—focus to CRT (2-8 kV).

e CTL—focus pot (many megohms

to ground).
e G, GND, or COM—ground.

Symptoms of tripler failure are: lack
of high voltage or insufficient high volt-

age, arcing at focus-protection spark
gap, incorrect focus voltage, other arc-
ing, overload of HOT and/or flyback, or
focus adjustment affecting brightness
(screen) setting or vice-versa.

High-Voltage Shutdown

A monitor that runs for a while or
starts to come on but then shuts down
may have a problem with the X-ray pro-
tection circuitry correctly or incorrectly
determining that the high voltage (HV)
is too great (risking excessive X-ray
emission) and shutting everything down.

A side effect of activation of this cir-
cuitry is that resetting may require
pulling the plug or turning off the real
(hard) power switch.

Was there anything else unusual
about the picture lately that would indi-
cate an actual problem with the HV?
For example, has it suddenly gotten
brighter than normal or has the size
decreased? If this is the case, then there
may be some problem with the HV reg-
ulation. If not, the shutdown circuit may
be overly sensitive or one of its compo-
nents may be defective—a bad connec-
tion, leaky cap, or faulty Zener.

If the horizontal frequency is not

" correct (probably low) due to a faulty

horizontal-oscillator or -sync circuit, or
a bad horizontal-hold control (should
one exist!), HV may increase and trigger
shutdown. Of course, the picture won’t
be worth much either! With a multiscan
monitor, that could happen if the mode
switching is faulty resulting in incorrect
component settings for a given scan rate.
A symptom might be HV shutdown

when switching scan ranges.

The HV shutdown circuit usually
monitors a winding off of the flyback for
a voltage that exceeds some reference
and then sets a flip flop shutting the hor-
izontal drive off. On some Sony models,
a HV-resistive divider performs that
function and these do fail—quite often.
The red block called the “HSTAT mod-
ule” or just that “big red capacitor
thing” is a common cause of immediate
or delayed shutdown on certain Sony
monitors and TVs.

Low or No High Voltage

Most of these problems are due to
faults in the horizontal deflection sys-
tem—shorted HOT, shorted windings
or HV rectifiers in the flyback, defective
tripler, or other bad parts on the prima-
ry side of the flyback. In addition, with
auto-scan monitors, the incorrect volt-
age or other component could be select-
ed due to a logic fault or a problem with
the selection relay or other circuitry.

However, if you discover an inch-
deep layer of filth inside the monitor,
the HV could simply be shorting out—
clean it first.

In most cases, these sorts of faults
will put an excessive load on the hori-
zontal-output circuits so there may be
excessive heating of the HOT or other
components. You may hear an audible
arcing or sizzling sound from internal
shorts in the flyback or tripler. Either of
those might get hot, crack, bulge, or
exhibit visible damage if left on with the
fault present.

Many modern monitors do not regu-
late HV directly but rather set it via con-
trol of the low-voltage power supply to
the HOT (B+) via snubber capacitors
across the HOT and the turns ratio of
the flyback. The HV is directly related
to the B+ so if that is low, the HV will be
low as well. Faulty snubber capacitors
will generally do the opposite—increase
the HV and the X-ray protection circuits
may kick in. However, low HV is also a
possibility. The only way the turns ratio
of the flyback can change is from a short,
which will manifest its presence in other
ways as well—excessive heating and load
on the horizontal-output circuits.

While a shorted second anode con-
nection to the CRT is theoretically pos-
sible, this is quite unlikely (except, as
noted, due to dirt).

Excessive High Voltage
Any significant increase in HV




should cause the X-ray protection cir-
cuits to kick in and either shut down the
set or modify the deflection in such a
way as to render it harmless. Symptoms
include arcing/sparking of HV, smaller
than normal picture, and under certain
scenarios, possible excessive brightness.

The causes of the HV being too high
are:

1. Excess B+ voltage to the HOT.
The likely cause is a low-voltage regula-
tor failure.

2. Open snubber capacitors across
the HOT. These are under a lot of stress
and are located near hot components so
failure is possible.

3. Incorrect excessively long scan
drive to the HOT caused by failure of
the horizontal-oscillator/-sync circuits.
However, other things like the HOT
will probably blow up first. The picture
will definitely be messed up. This is
more likely with auto-scan monitors
than TVs since what is too long for one
scan range may be correct for another
and the selection circuitry is confused or
broken.

4. The failure of the HV regulator.
Actual HV regulators are uncommon
today but the HV may be controlled by
a feedback voltage from a divider (focus
or screen, or its own), or a secondary
winding on the flyback is used to set the
B+ or drive timing. That could result in
a picture that is underscanned (smaller
than normal) and likely excessively
bright as well.

Snaps, Crackles, and Other HV
Breakdowns

Various problems can result in occa-
sional or sustained sparking or arcing
sounds from inside the monitor. Note
that a static-electricity buildup is com-
mon on the front of the screen. It is
harmless and there is nothing you can do
about it anyhow.

The following sections deal with
problems that could result in occasicnal
or sustained sounds that are not com-
monly associated with a properly work-
ing TV or monitor. There may or may
not be flashes or blanking of the screen
at the same time as the audible noise.

Arcing, Sparking, or Corona
From CRT HV Anode

The CRT HV anode usually appears
as a red wire/suction cup. Symptoms
could include a sizzling corona or more
likely, an occasional or rapid series of
sharp snaps—possibly quite loud and

quite visible—from the anode cap on the
CRT to the grounded coating on the
outside of the CRT or a chassis ground
point (or any other conductor nearby).
Corona is a high resistance leakage
through the air without total break-
down. The snapping is caused by the
sudden and nearly complete discharge of
the CRT anode capacitance through a
low resistance ionized path similar to
lightming. There are two likely causes
for this:

1. Dirt, dust, and grime around and
under the suction cup on the CRT are
providing a discharge path. This may be
more severe in humid weather. Safely
discharge the HV and then remove and
thoroughly clean the HV suction cup
and the area under it and on the CRT
for several inches around the HV con-
nection. Make sure there are no loose
wires or other possible places for the
HV to discharge to in the vicinity.

2. The high voltage has gone
through the roof. Usually, the X-ray
protection circuitry should kick in, but it
can fail. If cleaning does not help, this is
a likely possibility. See the “High
Voltage Shutdown” and “Excessive High
Voltage” sections earlier in this column
for more.

Arcing at CRT Spark Gaps or
Gas-Discharge Tubes

Spark gaps (see Fig. 3) and gas-dis-
charge tubes are protective devices
intended to break down and divert
excessive voltage away from the CRT
(usually). Arcing there is rarely due to a
defective spark gap or gas discharge tube
but rather is a safety mechanism like a
fuse designed to protect the internal
electrodes of the CRT if the focus or
screen voltage should become excessive.
The spark gap breaks down first and
prevents internal arcing in the CRT.

Arcing at a spark gap or a glowing or
a flashing discharge tube may be accom-
panied by total loss ‘of picture or bad
focus or brightness, focus fluctuations,
or any of a number of similar symptoms.
A common cause is a breakdown inside
the focus divider (usually part of the fly-
back or tripler) but could also be due to
excessive uncontrolled high voltage due
to a failure of the B+ regulator or HOT
snubber capacitor, or (ironically) even a
short inside the CRT.

Spark gaps may be actual two- or
three-pin devices with seemingly no
insides and could be part of the CRT
socket or printed on the circuit board
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FIG. 3—SPARK GAPS are protective
devices intended to break down and divert
excessive voltage away from the CRT. If you
see arcing within one, don't replace it—find
out why.

itself. Gas discharge tubes look like
small neon lamps (e.g., NE2) but could
be filled with some other gas mixture to
provide a controlled higher breakdown
voltage. Since these are protective
devices, like a fuse, don’t just replace or
disable them—Ilocate and correct the
underlying problem. The CRT makes

an expensive fuse!

Arcing From Flyback or Vicinity

Arcing may be visible or audible and
result in readily detectable levels of
ozone. Note that very slight traces of
ozone may not indicate anything signif-
icant, but if the TV smells like an office
copier, there is probably some discharge
taking place.

WARNING: It is possible for arcing
to develop as a result of excessive high
voltage. Symptoms might be a smaller
than normal, excessively bright picture,
but this may not be able to be confirmed
until the flyback is repaired or replaced.
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See the section: “Excessive High
Voltage.” Here’s some of what you are
likely to see or hear:

e On the HV output, it will probably
be a loud snapping sound (due to the
capacitance of the CRT) with associated
blue/white sparks up to an inch or more
in length. If the arc length is short
enough, this may turn into a nearly
continuous sizzling sound with yel-
low/orange arc and melting/burning
plastic.

e Prior to the HV rectifier, it will
likely be a continuous sizzle with
orange/yellow/white arc and melting/
burning plastic or circuit board material.

e Internal arcing in the flyback may
be audible and eventually result in a
bulging and/or cracked case (if some
other component doesn’t fail first as this
would take some time to develop).

e A corona discharge without actual
sparks or a visible well defined arc is also
possible. This may be visible in a totally
dark room, possibly more likely when
the humidity is high. A thorough clean-

. ing to remove all dust and grime may be

all that is needed in this case.
o If the arc is coming from a specific

point on the flyback—a crack or pin-
hole—this may be patched well enough
to confirm that the rest of the monitor is
operational and a new flyback is worth
the money. Otherwise, there is no way of
knowing if the arcing may have damaged
other circuitry until a replacement fly-
back—possibly money wasted—arrives.

To attempt a repair when arcing is
present, scrape off any dirt or carbon
that is along the path of the arcing and
its vicinity. Then clean the area thor-
oughly with alcohol and dry completely.
Otherwise, the dirt and carbon will just
act as a good conductor and the arcing
will continue under your repair! Several
layers of plastic electrical tape might be
adequate for testing. Multiple coats of
high-voltage sealer or non-corroding
RTV silicone (if it smells like vinegar—
acetic acid—as it cures, it could get in
and affect the windings so don’t use it)
would be better if the objective is an
actual repair. A thick layer of Epoxy may
be even better and affected less by possi-
ble HV corona. Either of those might
prove to be a permanent fix, although
starting a search for a source for a new
flyback would not hurt just in case. The
arc most likely did damage the insula-
tion internally, which may or may not be
a problem in the future. Some more
notes:

e In some cases, the pinhole or crack
is an indication of a more serious prob-
lem—overheating due to shorted wind-
ings in the flyback or excessive sec-
ondary load.

e If the arc is from one of the spark
gaps around the CRT or the CRT sock-
et, this could also be a flyback problem
indicating internal shorts in the
focus/screen network.

e If the arcing is inside the CRT,
this could indicate a bad CRT or a prob-
lem with the flyback focus/screen net-
work and no or inadequate spark gap
protection.

Where repair seems possible, first,
clean the areas around the arc thorough-
ly and then try several layers of plastic
electrical tape. If the monitor or TV
works normally for say, an hour, then
there is probably nothing else wrong
and you can try for a proper sealing job
or hope that tape holds out (put a few
more layers on—each is good for about
8-10 kV theoretically).

However, replacement is really the

best long-term solution both for relia-
bility as well as fire risk.

The CRT Return

The Aquadag coating on the outside
of the CRT is the negative plate of the
HV filter capacitor. If this is not solidly
connected to the HV return, you will
have your 25 kV+ trying to go where it
should not be. There should be a wire
solidly attached to the CRT neck board
or chassis. Without this, voltage will
build up until it is able to take some
other path—possibly resulting in dam-
age to sensitive solid-state components
in the process. Therefore, it is important
to rectify the situation.

Warning: If you find the CRT return
disconnected, don’t just attach it any-
where. You may instantly kill ICs or
other solid state components. It must be
connected to the proper return point on

the CRT neck board or chassis.

Flashovers Inside The CRT

Due to sharp edges on the electron-
gun electrodes, impurities, and other
manufacturing defects, there can be
occasional arcing internal to the CRT.
Properly designed HV, deflection, and
power-supply circuits can deal with
these without failing, but not all moni-
tors are designed well.

If your HV is not excessive, there is
nothing you can do about flashovers. If
these persist and/or become more fre-
quent, a new CRT or new monitor wilk

be needed.

Ozone Smell and/or Smoke
From Monitor

Smoking is just as bad for monitors as
for people, and usually more quickly ter-
minal (no pun intended). White acrid
smoke may indicate a failed electrolytic
capacitor in the power supply, probably
in conjunction with a shorted rectifier.
Needless to say, pull the plug at once.

A visual inspection should be able to
easily confirm the bad capacitor as it will
probably be bulging and have condensed
residue nearby. Check the rectifier
diodes or bridge rectifier with an ohm-
meter. Resistance across any pair of
leads should be more than a few ohms in
at least one direction. Remove the sus-
pect device from the circuit to confirm.
Both the faulty diode(s) and capacitor
should be replaced (though the capacitor
may work well enough to test with new
diode(s).

If a visual inspection fails to identify




the smoking part, you can probably plug
the monitor in for a few seconds until
the source of the smoke is obvious but
be prepared to pull the plug in a real
hurry. If the smell/smoke is coming
from the flyback, then it has probably
gone belly up. You may be able to see a
crack or bulge in the case. While the fly-
back will definitely need to be replaced,
it is likely that nothing else is wrong.
However, it might be prudent to use a
Variac when performing initial testing
with the replacement just in case there is
a secondary short circuit or excess HV
problem.

X-ray and Other EM Emissions

X-ray radiation is produced when a
high-velocity electron beam strikes a
target containing heavy metals. In a
modern monitor, that can only take
place at the shadow mask/aperture grille
and phosphor screen of the CRT. Really
old TVs (prior to around 1975) may still
have HV rectifier and regulator tubes—
other sources of X-rays. However, mod-
ern TVs and monitors implement these
functions with solid-state components.

For X-rays, the amount of radiation
(if any) will be proportional to bright-
ness. The energy (determined by the
CRT high voltage, called kVP in the
medical-imaging field) is not affected.
This is one reason many monitors and
TVs are designed with brightness-limit-
ing circuits.

In any case, there will be virtually no
X-ray emissions from the front of the
CRT as the glass is greater than an inch
thick and probably contains some lead
for added shielding, but there may be
some emission from the thinner sides.
At 25-30 kV (quite low as X-ray energies
go) X-rays will be stopped by almost any
metal so what you have to worry about is
where there are no shields.

However, realistically, there is very
little danger. I would not worry about
exposure unless you plan to be sitting for
hours on the sides, behind, or under the
TV or monitor—with a picture (there
will be none if the screen is black).

It is interesting that even those 1.5-
inch Watchman and 0.5-inch camcorder
viewfinder CRTs have X-ray warning
labels even though the high voltage used
with these isn’t anywhere near high
enough to be of any concern!

Electromagnetic radiation (EM) is
produced mosty from the deflection
yoke and to a lesser extent from some of
the other magnetic components like

transformers and inductors. Depending
on monitor design (some are specifically
designed to reduce this), EM emissions
can vary quite a bit. Frequencies range
from the 60 Hz of the power line or ver-
tical scan rate to several hundred kHz in
the AM-broadcast band. The intensity
and spectral distribution will vary
depending on horizontal and vertical
scan rate.

As mentioned a second ago, a totally
black screen will reduce X-ray emission
to zero. It will not affect EM emissions
significantly as most of this comes from
the magnetic parts, particularly the
deflection yoke.

There is no measurable microwave,
IR, or UV radiation.

I refuse to get into the discussion of
what, if any, health problems result from
low level EM emissions. There is simply
not enough data.

Wet Flyback

You put your can of Coke where????
Needless to say, if a liquid gets into the
back of a TV or monitor, unplug it
immediately. Inspect around the target
area for obviously blown or damaged
components. Test fuses and fusable
resistors. Remove all traces of liquid—
especially sugary or corrosive liquid. Use
water first and then alcohol to promote
drying. Repair burnt solder connections
and circuit board traces. Once the mon-
itor is entirely dried out, power it up—
preferably through a series light bulb
and/or Variac until you are sure nothing
else will let loose. Look, listen, and smell
for any unusual behavior. If it now
works, then consider yourself lucky. If
not, there may be damage to transistors,
ICs, or other components.

Another source of liquid-related
damage is using spray cleaner or a too
wet rag on the front of the CRT (or
other parts of the monitor, for that mat-
ter). Any liquid that drips inside (all too
likely) may short out circuitry on the
mainboard with very expensive conse-
quences.

Erratic Focus or Screen Voltage

Symptoms here could include fluctu-
ating focus or brightness. In extreme
cases, the result may be a too bright or
dark picture or other behavior caused by
breakdown in the focus/screen(G2)
divider network.

Usually, this problem will require fly-
back replacement to repair reliably.
Sometimes, the section with the controls

can be snapped apart and cleaned, but
this is not common.

First, just try rotating the screen (G2)
control back and forth a few times. This
may clean up the contacts and eliminate
the erratic behavior. Possibly, position-
ing it a bit to one side of the original
location will help. Then, use the individ-
ual or other master background/bias
adjustments to compensate for the
improper brightness.

If pressing in on the erratic control
helps to stabilize the setting, you might
try adjusting it to the optimal position
and then put a dab of hot-melt glue (or
Superglue if you can manage not to stick
your fingers together) on the shaft to
hold it with a little more contact force.

If none of this helps, here’s a “well it’s
going in the dumpster anyhow” proce-
dure to try:

After discharging the CRT (so you
don’t get zapped) drill a tiny hole in the
plastic cover near the bad control. Be
careful you don’t damage anything
inside—you just want access to the con-
tacts of the controls. Use a hand drill
with, say, a 1/16-inch bit. Don’t drill
more than about 1/8-inch deep, which
should enter the airspace. Then spray
some contact cleaner through the hole
and work the controls. Wait sufficient
time (say, 24 hours) for everything to dry
COMPLETELY and see if behavior
changes (or if it works at all).

Again, this is a “you have got to be
kidding” type of repair so no guarantees,
and only use this as an absolute last
resort before disposal. If by some mira-
cle it does work, fill the hole with a drop
of RTV or just put a couple of layers of
electrical tape over it.

Wrap Up

That’s it for now. Next time we will
continue our discussion of monitor
troubleshooting and repair. Until then,
check out my Web site, www.repair
faq.org. I welcome comments (via e-mail
only please at sam@stdavids.picker.com)
of all types and will reply prompdy to
requests for information. See you next
time!

MAY THE SOURCE BE WITH YOU

AER IMFORRA
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LETTERS

SEND YOUR COMMENTS TO THE EDITORS OF ELECTRONICS NOw MAGAZINE

Brainstorm Gaution

I would like to comment on the pro-
ject in the “Learn to Relax with a
Brainwave Synchronizer” article in the
April 1999 issue. There may be dangers
in its use. First of all, a little background:
I hold an M.Sc. in Electrical
Engineering, with a specialty in biomed-
ical instrumentation, and my 1979-80
thesis research and course work concen-
trated in electroencephalographic
instruments and general neurology
instruments. In 1981, I was board certi-
fied as a Certified Clinical Engineer. I
am also an epileptic.

During the 1970s, when I was really
deep into medical instruments, I became
interested in biofeedback and did some
preliminary research with the goal
of building an alpha-wave monitor. After
researching the issue and talking to
a couple of neurophyisologists and neu-
rologists, I elected to drop the project
because I learned that alpha monitors
can reinforce latent epileptic seizure activity.

I also learned during my studies that
“photo driving” is one way to elicit an
epileptic seizure. When I go for my reg-
ular EEG every five years, one of the
things they do is place a mask over my
face and flash a light at me. T am told
that lights blinking, especially in the
region of the flicker fusion frequency
(about 8 Hz), can elicit a seizure. That’s
why. some municipalities in the 1970s
banned strobe lights in that frequency
range from discos (of course, how can
they tell the difference between a dance
and a seizure in those places?). Recently,
in Japan, a blinking television cartoon
created widespread seizure activity in
child viewers.

Blinking lights apparently can be
dangerous. Because of what I have
learned, I would be really reluctant to
strap on one of those things. After all, a
similar experience is used to artificially
generate a seizure when the neurologist
wants to examine my brain waves.
NAME WITHHELD

Editorial Comment

Carl Laron’s editorial in the February
issue extolled the Internet as if it were a
miracle rather than simply one mass
communication medium among several.
For many people, if not most, the neces-
sity of another mass communication
medium is moot. This is especially true
in light of the fact that the Internet or
Web is primarily a vehicle for advertis-
ing. That information offered by the
Web which is not advertising is largely
information which can be released for
free, i.e. the kind of information we
would typically get in free brochures,
pampbhlets, bulletins, listings, and the
like.

On the other hand, information that
is costly to produce and can be published
for compensation is not going to appear
on the Web. Exceptions to this can be
found in texts and articles that have
already been so published and are being
recycled via the Web, e.g. ten-year-old
magazine articles. In general, the Web
cannot compete with well-stocked uni-
versity libraries as a serious research
tool.

In light of the above, it’s interesting
to note that Britannica, Inc. maintains a
Web site at which articles from their
encvclopedia can be downloaded, but
this is a paid site. If one is going to pay
monthly or yearly fees to use this site,
then those fees must be weighed against
what one is already paying in local taxes

Write To:
Letters,
Electronics Now Magazine,
500 Bi-County Blvd.
Farmingdale, NY 11735

Due to the volume of mail we
receive, not all letters can be
answered personally. All letters
are subject to editing for clarity
and length.

to support libraries, which will have the
encvclopedia in it anyway. There are
free encyclopedias available on the Web,
but you can be certain that they are not
on the scholarly level of the Britannica
to say nothing of Britannica Inc’s
Macropedia.

Finally, we note that the Web doesn’t
replace anything. It only competes with
already existing media even though
many of those media use the Web as an
extension of themselves: Every maga-
zine and television station has a Web
site. The objective is obvious. Further,
when all costs and fees are considered,
the Web from the standpoint of the
individual is the most expensive mass
communication medium yet developed.
In order for me to embrace such a medi-
um it would have to be extraordinarily
inexpensive or of extraordinary quality.
The Web is neither.

TOM GORDON
Sunnyvale, CA

See the editorial on page 3 for our
response to this letter—Editor

Mare April Fooled

I just got my April issue, and I read
the article on the analog microprocessor
replacement for the Pentium II. I'm
ashamed to admit it, but you guys really
had me going. I couldn’t believe (or,
worse yet, [ did) the amazing capabilities
of the microprocessor based on the new
“Barrier Reflex Diode.” I even went sc
far as to search for information about it
with Yahoo! Boy, am I gullible!

All hail Dr. Ecraf and his incredible
farcE!!

JOHN VOLTZ

via e-mail

Shame on you! Fake articles about
super processors...what a cruel thing to
do to a bunch of computer junkies. You
got me!

CRAIG MCGREGOR

via e-mail




Hello, Again!

D

“DX Listening” column has been a reg-
ular feature in our sister publication,
Popular Electronics. Regular readers
know his column is the place to go for all
the latest...what’s on shortwave, and
where and when to tune. For those who
haven’t yet discovered the fun of
SWLing, why not turn on and tune in to
“DX Listening?”

Now that the introductions are out of
the way, let’s get right to this month’s
news and views.

Shortwave in Venezuela

Once upon a time, Venezuela was
one of the most “radio active” shortwave
countries in South America. As recently
as 1985, there were about 60 SW differ-
ent outlets in this country of some 20
million people. From 1985 to 1988, the
number dropped by two-thirds. And as
this is written, there may be only four
Venezuelan shortwave hroadcasters still
regularly on the air.

Part of the reason seems economic.
In the 1980s, Venezuela was one of the
region’s more prosperous nations,
thanks to its petroleum resources. But
crude ol prices fell, and economic diffi-
culties followed. A second reason for the
decrease in the number of Venezuelan

CREDITS: Dustin Brann, MO; David Clark,
ONT:; Fred Kohlbrenner, PA; David Krause,
OH; William McGuire, MD; Conrad Routh,
GA; Gerald Witham, HI; North American
SW Association, 45 Wildflower Road,
Levittown PA 19057.

ON JENSEN MAY BE NEW TO ELECTRONICS NOW BUT
HE'S BEEN AROUND SHORTWAVE LISTENING SINCE 1947,
WHEN AT AGE 11, HE TUNED HIS FIRST SW STATIONS ON AN OLD

“ALL-BAND” CONSOLE RADIO. FOR A NUMBER OF YEARS, HIS

shortwave outlets has been the shift to
FM broadcasting, a phenomenon also
noted elsewhere in Latin America in
recent years.

For shortwave listeners, the decline is
particularly disappointing, since Venezuela
has long been one of the most interest-
ing DX targets in our hemisphere.

Venezuela,  geographically  the
“crown” atop South America, is a land
about seven times as large as New York
State, composed of 20 states and two
large interior federal territories, and is
largely undeveloped and under populat-
ed. Most Venezuelans live in the urban-

BY DON JENSEN

ized northern valleys of the Cordillera de
Merida, the upper end of the Andean
chain. The country’s white population
comprises about 20 percent of this
Spanish-speaking country, with some 70
percent #sestizo, or mixed white and
Indian,

Despite the language barrier—
almost all shortwave programming has
been and continues to be in Spanish—
Yankee listeners enjoy tuning these SW
stations. Traditionally, they have been
quite easy to hear, with their signals
often loud and clear in North America.
But even more so, SWLs have long
loved the Venezuelan music, galloping
cumbias, and pepper-hot Latin rhythms.

And though the number of

Venezuelan SW stations has dwindled
down to a precious few, the quality of
the musical programming remains. Who
knows what the future holds, but for
now, enjoy those stations that are left.

LOGO OF ONE OF THE FEW VENEZUELAN shortwave stations still on the air. The
Spanish slogan suggests listeners keep their radios tuned to Radio Valera.
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Let’s look at the last Venezuelan SW
broadcasters, and one or two more that
might return to the air in the future:

The two best bets for SWLs are Ecos
del Torbes and Radio Tachira, both located
in the same city, San Cristobal, an urban
center about 400 miles southwest of
Caracas, near the border with Colombia.
Set in a mountain valley, along the
Torbes River, San Cristobal, with a pop-
ulation of nearly a quarter million, is the
largest city in Venezuela’s Andean
region. Founded in 1561, the city retains
something of its colonial atmosphere.

Ecos del Torbes—idendfying, pho-
netically, as “A-kos del TOR-bays”"—is
best heard on 4,980 kHz, and sometimes
also on 9,640 kHz, Radio Tachira—pho-
netically, “RAHD-yo Tak-YEAR-ah"—
broadcasts on 4,830 kHz, where there
may be interference from another
Spanish-speaking station in Costa Rica.

Look for both Venezuelan outlets
during the evening hours, undl 0400
UTC, and again in the early morning,
from around 0900 UTC. ‘

Further east, in the state of Trujillo,
is Valera, located just south of the famed
Pan American Highway and gateway to
the oil-producing area around Lake
Maracaibo. Valera is substantially small-
er than San Cristobal, with a population
of only 80,000. There is where you will
find Radio Valera, which is heard reason-
ably often in the U.S., despite its only
modest shortwave power of just 1 kilo-
watt. Radio Valera broadcasts on 4,840
kHz, on a similar schedule, between
0900 and 0400 UTC.

The fourth Venezuelan SW station
still heard some days is Radio Amazonas
in Puerto Ayacucho. As its name sug-
gests, it broadcasts from the remote
southern Amazon region on the
Colombian border, in a small—10,000
population—riverport town on the
Orinoco River. Shortwave tends to still
thrive in such frontier towns. Radio
Amazonas transmits on 4,940 kHz with
1 kilowatt power (like Radio Valera)
from 0900 to 0400 UTC.

In the Venezuelan capital, Caracas,
only the government station, Radio
Nacional still has shortwave-transmitting
facilities. But the station, which in the
past has aired programs for listeners out-
side Venezuela, hasn’t been heard on its
normal frequency of 9,540 kHz during
most of the last year.

Missing from shortwave for several
years is Radio Rumbos, also in Caracas,
which remains a major Venezuelan

broadcaster, but, according to its Web
site—www.tycom.com.ve/rumbos/—
only on the FM band. It once was per-
haps the easiest Venezuelan SWer to
hear on 4,970 and 9,660 kHz, and, peri-
odically, there are rumors that it may
return.

Also in the “maybe someday” catego-
ry is Radso Barquisimeto, in the city of the
same name, which used to be heard on
9,510 kHz but is today silent on short-
wave. There have been reports that this
station intended to return to SW to
broadcast Spanish-language baseball
games of its local team, the Lara
Cardinals. So far this hasn’t happened,
but stay tuned....

Hurricane Hunting
This is the season for tropical storms
and hurricanes in the Atlantic,
Caribbean, and Gulf of Mexico, and that
can mean some interesting listening for
SW enthusiasts living far from the dan-
ger track. For those living in harm’s way,
potentially it can be far more important.
Geoff Williams, writing in Contact,
the monthly publication of the World
DX Club, is a self-described Hurricane
Hunter, and offers some times and fre-
quencies for like-minded listeners.
Worth checking are the frequencies
used by CAMSLANT, the Coast Guard
Area Master Station, Atlantic. Those
shortwave voice signals are all in the
Upper Sideband (USB) transmission
mode, which can be tuned quite easily
on most modern SW receivers.
Offshore forecasts are transmitted at
0330 and 0930 UTC on 4,426, 6,501,
and 8,764 kHz, and at 1600 and 2200
UTC on 6,501, 8,764, and 13,089 kHz.
These include the west central North
Atlantic from 32 to 41 degrees North
Latitude and west of 65 degrees West
Longitude; south west North Atlandc;
the Gulf of Mexico; the Caribbean, and
(except for the 0330 UTC transmission),
the offshore waters east of New England
north of 41 degrees North Latitude and
west of 60 degrees West Longitude.
The High Seas forecasts, Williams
notes, are aired at 0500 UTC on 4,426,
6,501, and 8,764 kHz; 1130 and 2330
UTC on 6,501, 8,764, and 13,089 kHz;
and 1730 UTC on 8,764, 13,089, and
17,314 kHz. These include forecasts for
North Atlantic waters north of 03
degrees North Latitude and west of 35
degrees West Longitude, plus areas of
the Gulf of Mexico and the Caribbean

Sea.

Additionally, WOM, a marine com-
munications station operated by AT& T
from Rennsuco/Fort Lauderdale, FL,
airs weather forecasts, including hurri-
cane information, at 1300 and 2300
UTC, on 4,363, 8,722, 13,092, 17,242,
and 22,738 kHz.

Williams suggests the SWLs get a
large Atlantic area map and plot the hur-
ricanes from the time they form, usually
off the west coast of Africa, for four or
five days, until they begin to threaten
the West Indies and the south and east
coasts of the U.S.

One For The Zipper

Radio Netherlands is airing something
it says is a refreshing change from dry
and maybe somewhat stuffy traditional
newscasts. If that's what you’re looking
for, you may want to check out the
Dutch shortwaver’s weekly news sum-
mary called “Europe Unzipped.”

A zippy compilation of news and
views is what Radio Netherlands calls its
roundup of the previous week’s happen-
ings around Europe, including a mix of
offbeat items that never made the head-
lines. James McDonald, one of the
show’s on-air personalities, says “It’s
important to give listeners an authorita-
tive news service, but it still can be
bright and lively.”

Look for this one on Sundays at 0043
and 0443 UTC (Remember those would
equate to Saturday night in North
America). As of this writing, the fre-
quencies are 6,165 and 9,845 kHz for
the first transmission; 6,165 and 9,590
kHz for the second.

Down The Dial

What are you hearing? Have you
questions about shortwave listening, or
when and where to tune certain world
band stations? Would you like to send a
photo showing you tuning your SW

~©  ABBREVIATIONS
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Fht—Frequency moduiation, & broadoast
ing mode
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- world tirve standand Used by shoriwave
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‘plus 6 hours, or PDT plus 7 hours.



receiver, to appear in the “DX
Listening” column? If so, just send your
letter to me, Don Jensen, at Electronics
Now, 500 Bi-County Bivd., Farmingdale,
NY 11735. In the meantime, here are
some SW targets, times and frequencies
to o
GUYANA—3,290 kHz, Guyana
Broadcasting Corp. is noted from before
0400 UTC with local news, followed on
the hour by a relay from the British
Broadcasting Corp. Or look for this sta-
tion during the early morning hours,
after 0900 UTC, when it airs “The
Early Bird Show.”

HUNGARY—3,975 kHz, Radio
Budapest is noted here at around 0500
UTC with music and identification.
There is an interesting group of
European broadcasters that operate in
this offbeat frequency band during the
Jate evening hours. Besides Budapest,
they include the British Broadcasting
Corp. on 3,955 kHz; Radio France
International on 3,965 kHz and
Germany’s Deutsche Welle on 3,995 kHz.

MEXICO—9,705 kHz, Radio Mexico
International has bi-lingual Spanish and
English programming around 1330
UTC, with mellow Mexican music and
sports.

PARAGUAY—9,736 kHz, Ruadio
Nacional may not be the easiest Latin
station to hear, but it is one of the few
ways to log this South American country
on shortwave. Iry early mornings, after
1000 UTC, for the station’s “Simbolia
Nacional” program with lots of mellow
music.

UNITED ARAB EMIRATES—
13,675 kHz, Radio Dubai is one of the
solid SW signals broadcast from this
Persian Gulf station. It has English at
0330 UTC, with station identification,
world news, and regional weather fore-
cast, followed by feature programming.

YUGOSLAVIA—1 1,870 kHz, Belgrade’
Radio Yugosiavia broadcasts in English at
0430 UTC, with tuning signal, identifi-

cation, and a newscast. En]

There’s a life
to be saved right now.

Please give blood.

Call 1-800 GIVE LIFE
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Want to improve your design skills?
Then you should cansider our range of (D ROMs by best-sefling author Mike Tooley.

Electronic Circuits and Components provides asound introduction to the principles
and applications of the most comman types of elecironic components and how they ore
used to form complete circuits. Sections on the disc indude: fundamental electronic
theory, active componenls, pessive components, anolog dircuits and digital circuits.
Includes circuit s and assigrments for Electronics Workbench.

Ereziome Cculs & Comporan
The Parta Galery
by tatke Tooey

The Parts Gallery hos been designed o overcome the problem of componen ond
symhol recognition. The (D ROM will help students recognize commen electronic

fs ond their cor ding symhols in circuit diagrams. Quizzes areincluded.
The Parts Gallery is free with Electronic Greits and Componients.

Digito Electronics details the principles and pruciice of digital electronics, including
logic gotes, combinational and sequentiat logic dircuits, dlocks, counters, shift registers,
and displays. The CD ROM also provides an introdudion fo microprocessor-based
| systems. Incudescircuit s and assignments for Electronies Workbench.

Analog Electronics is o complete learning resource for this most difficult subject. The
(DROM includesthe usual wealth of virtual laboretories as well as an electronic cirevis
simulator with over 50 pre-designed analog tircuits, which gives you the ultimate
learning tool. The (D ROM provides comprehensive coverage of analog fundamentals,
transistor circvit design, op-omps, filters, oscillators, and ather anclag systems.

“...hammers home the concepts in a way

that no textbook ever could.” )
Electronics Australia

Interested in programming PIC micres?

We have the pecfect solution:

Our PiCtutor (D ROM can teach you how to write assembly longuage programs for the
PIC series of microcontrollers. The (D ROM's 39 tutorial sectians wilt guide you from
basic PIC architecture, commands, and programming techniques up to odvanced
concepts such as watchdog fimers, inferrupts, sleep modes, and EEPROM data memory
use. Over B0 exercises and challenges are provided fo test your understanding, and the
unique Virtual PIC allows you fo write and fest programs on -streen.

The complementary development kit includes o reprogrammable PICI6C84, which you
tan progrom via your printer port. The institution version (designed for use in schooks,
colleges and industry) includes o quod 7-segment LED disploy and alphanumeric LD
display. The development kit provides an excellent platform for both learning PIC
programming and for further project/development work, Assembler and send {via

printer pert) software is included on the (D ROM. o - s — e
Prices and Versions

Institution versions are sullable for use in schools, colleges and industry.
Student versions are for stadent/home use.

student  institution

version varsion
Electronic Circuits & Components $56 $158
Digital Etectronics $75 $189
Analcg Electronics $75 $189
PiCtutor (CD and development board) $179 $350

Shipping costs to Canado o odditional 5. Overseas orders please contoct
CLAGGK Inc. for shippingzosts.

Please tirtle the products you would like to buy on the toble above right, calculate the total cost, £l in the form
below ond send itto us. Please allgw 4 - 6 weeks for delivery.

Name: -
Address: 0000000000 e —y, e e—
Zipy Telephone 8 |
| have enclosed my check for $: |
. Signature:  _
for $
Please charge my credit card for $ niber 1

Note that Ihe dellvery address and the aadress at which
the card is registered mus! be the same.

MO OO OO
ewesse [ 111 [ ][]

Card type:

Mastercard, Visa, or Discover only

CLo2 {

Claggk Inc., PO Box 4099, Farmingdate, NY 11735-0792

Tel: 516-293-3751 email clagck@poptronix.com
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y the end of this year, a NASA-
developed “pill transmitter” is
expected to begin monitoring mothers
and their babies following corrective
fetal surgery. The “pill” will monitor
body temperature, pressure and other
vital signs in the womb, radioing this
critical information to physicians.
NASA’s Ames Research Center, Moffett
Field, CA (www.arc.nasa.gov) is devel-
oping the tiny monitor, which is about
the size and shape of a large vitamin
pill—about '/ inch in diameter and 1'4
inches long, in cooperation with the
Fetal Treatment Center at the
University of California, San Francisco.
The search for a tiny sensor was
made necessary by changes in surgical
procedures. Previously, Pediatric sur-
geons at the Fetal Treatment Center
pioneered a cesarean surgical approach
to treat fetuses suffering from various
birth defects including congenital
diaphragmatic hernia. In that condition,
a hole in the baby’s diaphragm lets inter-
nal organs shift from inside the
abdomen into the chest cavity, leaving
insufficient room for lung development.
Sixty to 75 percent of babies born with
this condition perish.

Now, however, surgeons have shifted
toward using endoscopic techniques.
Normally, an endoscope is used to see
into the interior of a body or hollow
organ. Endoscopic instruments are now
also used more frequently in surgeries
requiring smaller incisions. During the
endoscopic procedure, the surgeons
make small incisions through the moth-
er’s abdominal wall through which tiny
tubes are inserted. The surgery is then
performed using long, thin instruments
inserted through the tubes.

“This minimally invasive method
represents the future of fetal surgery,”
said Michael Harrison, M.D., founding

- type

Tiny Pill Monitors Vital Signs From The Ingide

THE NASA DEVELOPED *pill” monitor looks much like a large vitamin pill. {Photo by Torr
Trower—NASA)

director of the Fetal Treatment Center,
who in 1981 performed the world’s first
corrective surgery on a fetus before
birth.

Operating on a fetus, however, pre-
sents some hard-to-solve difficulties.
“Nearly every time doctors operate on a
fetus, the mother will later undergo pre-
term labor that must be monitored,”
said Dr. Carsten Mundt, an electrical
engineer on the Sensors 2000 team at
Ames. “Pre-term labor is a serious prob-
lem that is difficult w predict and mon-
itor with conventional equipment, and
often leads to the death of the baby.”
When doctors are able to monitor the
magnitude and frequency of uterus con-
tractions, they can identify the onset of
pre-term labor early enough to prevent

it from becoming life threatening to the
fetus.

Previously, physicians implanted
larger sensor-transmitters to monitor
mother and baby. With the switch ta
endoscopic techniques, however, that
was no longer practical. What was need-
ed was a much smaller monitoring
device. Since there were no commercial-
ly available sensors small enough for the
task, NASA developed one that could fit
through the endoscopic equipment. The
result was the pill monitor.

The pill monitor measures the pres-
sure of uterine contractions and temper-
ature of amniotic fluid. The next
generation of the monitor will also mea-
sure the pH of the fluid. Eventually, a
smaller monitor will gauge the electrical




THE MONITOR IS SHOWN HERE with an
endoscopic tube through which the “pill” can
be placed inside the body.

activity of the fetal heart and transmit
the data, along with measurements of
the baby’s body chemicals, including
carbon dioxide, glucose, and ionic calci-
um. The pill transmits the information
to the physicians at radio frequencies.
The tiny monitor could be used for
other applications such as measuring
core body temperature, monitoring
patients for shock or checking intestinal
pressure changes or stomach acidity in
ulcer patients. In addition, NASA is de-
veloping a small, flat monitor that could
be taped to the body like a bandage. It
also is working on even smaller pills that
could be swallowed by astronauts so that
NASA can track their vital signs during
space travel.—By Bill Siuru

Beam Me Up
With a spark from a small laser,
researchers from the Depart-
ment of Energy’s Los Alamos National
Laboratory can analyze sotls and rocks
from more than 50 feet away. The pro-
totype instrument they are developing
for planetary exploration combines a
laser the size of a small flashlight, optics,
and a spectral analyzer into a compact,
low-power package.

Laser-induced breakdown spec-
troscopy (LIBS) technology has been
under development at Los Alamos for
18 years, but up to now has heen applied
to Earth-based purposes. It has bheen
field tested for elemental analysis of

rocks, soils, gases, and airborne aerosol
particles. A private company is develop-
ing a field-portable LIBS unit for min-
ing and environmental monitoring
applications.

LIBS works by firing a brief, intense
laser pulse at the surface of an object.
The laser heats and vaporizes a small
spot—about as wide as a pencil eraser—
on the surface. A snull telescope co-
mounted with the laser captures light
from the glowing vapor and feeds it into
the spectral analyzer. Elements create
unique spectral signatures that signal
their presence; with correct calibration,
the intensity of the emissions reveals the
relative abundance of the elements.

“We can fire the laser every five sec-
onds and within three minutes get
enough data for an accurate measure-
ment,” said Los Alamos’ David
Cremers, principal investigator on the
NASA-funded development effort.
“The scientific returns for planetary
exploration increases dramatically when
you can conduct such rapid analyses.”

The LIBS technique could be espe-
cially useful for planetary exploration
because of its ability to conduct analyses
at a distance. A rover would not have to
cross hazardous terrain to sample
important rocks or strata. LIBS could
reach up to cliff faces or across craters or
peek inside cracks and crevices. The
laser also can blast through the weath-
ered veneer on a rock and reveal the true
composition hidden beneath.

Cremers and his colleagues have
shown in lab tests that they can get accu-
rate measurements for a variety of key
elements from a sample some 60 feet
away, and they expect the technique
would be even more effective in the thin
atmosphere of Mars.

The end product of the three-year,
$1.1 million development effort will be a
prototype LIBS instrument for field
tests in the Mojave Desert. A flight
model of the instrument would require
additional development work to reduce
the instrument’s size and power require-
ments and increasc its ruggedness.

In a related effort, a Los Alamos team
led by Roger Wiens is combining a laser
and a mass spectrometer to conduct
standoff analyses of asteroids or other
airless bodies. In LIMS, or laser ioniza-
tion mass spectrometry, the laser ablates
material from the surface of an object;

and the freed, ionized atoms enter a mass
spectrometer, which can provide composi-
tional measurements based on the mass
of an ion. The LIMS and LIBS techniques
are complementary, and both can use the
same laser to ablate a sample for analysis.
“Our intention through this effort is
to come up with an instrument that even-
tually could be incorporated into a tander
craft for the moon, an asteroid, or an
outer solar system hody,” Wiens said. [

The Missing Link

Asociety in which products truly

“think and link” has come closer
to reality. Motorola recently announced
a $5 million grant to establish the
Motorola DigitalDNA Laboratory in
the MIT Media Lab in Cambridge.

“Smart” products, which anticipate
and meet the needs of their users, are
proliferating rapidly but cannot yet
communicate with each other. The
Laboratory will focus on actually linking
these smart products, such as set-top TV
boxes, automobiles, household appli-
ances, personal digital assistants, and
wireless communications  systems.
Instead of having independent gadgets
and appliances, the goal is to develop a
seamless society of intelligent mecha-
nisms. For example, phones won'’t ring;
they’ll behave like well-mannered
English butlers—knowing when and
when not to interrupt you—with the full
understanding of who’s calling and
maybe even why, according to Nicholas
Negroponte, director and co-founder of
the MIT Media Lab.

The grant combines major business
and education resources for the purpose
of developing leading edge embedded
systems, software, architecture, and
applications. The partnership between
Motorola and MIT also increases
opportunities for researchers at both
organizations to actively collaborate on
developing new, practical applications

for embedded systems technology. [l

Ultracapacitors
Charge Ahead

B uilding upon an existing research
patent in conducting polymers,
Los Alamos scientists have created a new
single-cell ultracapacitor with high-
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energy density—meaning it can hold a
lot of energy in a small volume. The
prototype ultracapacitor, a small paper-
thin disk the size of a dime, contains
microscopic carbon filters specially coat-
ed to act as charge-storage material. The
ultracapacitor was created by electro-
plating a unique conducting polymer
material onto the carbon filters, cover-
ing the active material with a porous

~ separator, and adding electrolytic solu-

tion before sealing the device. It has the
ability to deliver millions of discharge
cycles.

According to Shimshon Gottesfeld,
leader of the research team, “This is a
very exciting advancement for us.
Achieving 2.7 million charge/discharge

-
RESEARCHER STEVEN SHI is doing the
final assembly of the ultracapacitor prototype.

cycles is a leap forward in the develop-
ment of this new generation of ultraca-
pacitors. I’d say we're well on our way to
developing a product that has significant
commercial value.”

In one sense, ultracapacitors lie
somewhere between a battery and a
capacitor. Conventional batteries pro-
vide stored energy for extended periods
of time, but have peak-power and
cycling limitations. Because of chemical
reactions that occur within the battery,
they have limited ability to charge and
discharge energy repeatedly and quickly.

Conventional capacitors are capable
of repeatedly providing high levels of
power, but can hold very little energy. As
a result, they often cannot discharge this
power for more than a few microseconds.

Ultracapacitors store high levels of
energy in a small volume and then
release that energy in power bursts. In
an automobile application, for example,
a vehicle might use this burst of power
to accelerate or climb a hill. Because
ultracapacitors move electrical charges
between conducting materials, rather
than perform any chemistry, they main-
tain an ability to cycle far longer than
batteries. Ultracapacitors, by design, are
lighter and smaller than batteries with
comparable peak-power levels.

According to Steven Shi, a member

of the research team, “In many applica-
tions, ultracapacitors are superior to
both batteries and conventional capaci-
tors. You can cycle (recharge) them mil-
lions of times without any loss of
performance. Because there’s no chemi-
cal reaction, they don’t deteriorate and
you'll probably rarely need to replace
them.”

The advantage of the Los Alamos
ultracapacitor over other ultracapacitors
currently in developinent or on the mar-
ket is its large surface area, achieved
while maintaining an open structure that
allows for shuttling of ions. This open
structure combined with high surface
area allows for higher electronic and
ionic connectivity between the active
material and the electrolyte.

FAST On-The-Spot
Training

Factory workers faced with unfa-
miliar tasks may soon be able to
get the information they need to com-
plete the job thanks to an electronic per-
formance support system that provides
“just in tme” training whenever it is
needed.

Known as Factory Automation
Support Technology (FAST), the proto-
type system uses job performance sup-
port software, wireless communication,
and a wearable computer that operates
hands-free, Researchers at the Georgia
Tech Research Institute (GTRI) have
created two FAST applications for the
poultry industry, though the system has
applications in other industrial sectors as
well.

“FAST is intended to support mobile
employees as they perform a job, rather
than train them before,” said Chris
Thompson, a senior research engineer.

The basic FAST hardware, which is
undergoing a fourth generation of
design, includes: a credit-card-sized
computer and wireless-communication
system worn on the belt, allowing porta-
bility and transmission of data in real
time to other computer systems; a visor
worn like safety glasses to display com-
puter information to the user via a
miniaturized display; earphones for lis-
tening to auditory information provided
by the computer; a microphone to allow
voice-activated, hands-free operation of
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A POULTRY PLANT WORKER uses the
FAST prototype system to collect quality
assurance data.

the computer; and flexible eight-hour
battery packs worn on the belt.

“We faced two challenges in design-
ing the hardware system,” Thompson
said. “We had to make the wearable
computer as small as possible to be com-
fortable for users. And robust voice
recognition required a lot of processing
power, which in turn necessitates a large
battery. We are still working on these
issues. The fourth generation of the sys-
tem will greatly increase our processing
power, while the flexible battery belt will
allow an operator to work an entire shift
without recharging.”

On the software side of FAST, the
design team encountered problems with
their voice-recognition software because
of high ambient noise in factories. So
they limited the vocabulary needed to
give commands to the system and used
noise-canceling microphones.

Creating information databases for
the poultry-plant applications of FAST
also challenged researchers. Typical
information databases include: reference
information about a job task or closely
related set of tasks; just-in-time, task-
specific training; expert advice about a
job task; advice on how to use the per-
formance support system effectively;
application-help functions; and auto-
mated tools for task performance.

FAST applications, which have been
briefly field tested, help poultry-plant
personnel collect quality-assurance data.
The applicadon now under develop-
ment will collect data for USDA regula-
tory compliance requirements. The
projects are a partnership between
GTRI, the state of Georgia, and the
Georgia poultry industry.

“In our field tests, employees have
been very excited by the FAST
system,” Thompson said. “There’ a ‘cool’ fac-
tortoit”

Eyes In the Sky

new satellite instrument was
A recently rolled out of its calibra-
tion vacuum tank after almost five
months of pre-launch instrument cali-
bration work at Los Alamos National
Laboratory. The Multispectral Thermal
Imager (MTI) carries instruments
designed to provide unprecedented lev-
els of accurate information across 15
spectral bands (colors), only three of
which are visible to the human eye. The
non-visible, infrared (IR) spectral bands
will allow researchers to measure the
atmosphere between the ground scene
and the satellite and also look for more
subtle attributes of the scene. Specific
science tasks will include analyzing sur-
face temperatures, water quality, and

even vegetation health.
To gather its image data, M'TT looks

. through a 36cm aperture and uses a bank
of three sensor chip assemblies, each

carrying 15 arrays of detectors. The
arrays contain either 208 or 832 pixels,
providing MTI with nearly 17,000 tiny
detectors, each no larger than the period
at the end of this sentence. The 510-
pound instrument is designed to be self-
correcting in its data gathering,
adjusting for the effects of clouds, water
vapor, and airborne particles present in
each image of the ground.

One enormous advantage of these
arrays is that they see far beyond the vis-
ible wavelength, providing researchers
with a depth and complexity of data not
available through simple visible-light
photography. A standard photograph of
a section of light-colored ground, from a
distance, might resemble either sand or
snow, but given the additional infrared
or temperature data, the difference
becomes clear. Different types of ter-
rain, vegetation, and other surface fea-
tures become highly distinguishable
when images in 15 different wavelengths
can be obtained at the same time.

MTT is scheduled to transmit up to
six stereo images during 5- to 10-minute
daily downloads that would fill a modern
PC’s hard disk in less than a week, offer-
ing a wealth of information to its users.

Data from the satellite will come to the
Los Alamos Data Process Analysis
Center for analysis, and from there will
be distributed to the various users for
each type of information. With uses
ranging from remote sensing of DOE
installations and other cooperative
installations in the US, to climate and
vegetation monitoring , the satellite has
its own MTT Users Group, with more
than 100 members representing varied
military and civilian agencies, including
the Air Force, Navy, Army, NASA, the
National Oceanic and Atmospheric
Administration, and universities.

The satellite, scheduled to be
launched into a low-earth orbit October
31 of this year from Vandenberg Air
Force Base, has been undergoing instru-
ment calibration at the Lab’s advanced
optical and infrared calibration facility, a
multi-user resource used by researchers
nationwide from a wide variety of fields.

The inital Los Alamos task was to
provide a ground calibration with
sophisticated standard light and infrared
sources, as well as calibrating MTI's own
on-board light and IR sources, ensuring
that the spectral imaging hardware
operates at peak performance for its
three-year planned mission. Any degra-
dation of the on-board equipment will
be detected, measured, and corrected for
if the system is operating at its most
effective.

The Los Alamos calibration facility is
unique in offering state-of-the-art cali-
bration from blue visible light through
the long-wave infrared in a single sys-
tem. The calibration sources for this
project were developed in collaboration
with the National Institute of Standards
and Technology (NIST), and they were
calibrated directly at the NIST laborato-
ries. Using a specially developed thermal
vacuum tank and liquid nitrogen cooling
at -320°F, researchers were able to simu-
late the frozen, airless conditions of
space, perfecting the satellite’s ability to
take accurate measurements during the
MTI flight. Following the joint develop-
ment with NIST of the highly accurate
infrared source for this project, NIST
adopted its design and will use it in the
new NIST advanced calibration facility
in Gaithersburg, MD.

“The accuracy we’re achieving here
is pushing the state of the art,” according to
Steve Bender, calibration team leader. [
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Gathedral

broadcast stations, it was now possible to
market a very minimal radio (with as few
as three tubes plus rectifier) that would
deliver very satisfactory performance—
at least on local stations—without an
outside antenna. Many new manufactur-
ers sprang up to market these “el
cheapo” sets to the cash-starved, but
entertainment-hungry, populace.

As discussed in an earlier column,
Philco had a different notion of depres-
sion marketing. Their response was to
produce a line of sets that, though less
expensive than established models, were
far from minimal. They were essentially
full-featured console radios in table-
model cabinets. In fact, many models
were optionally available in console cab-
inets for those with the cash and the
inclination.

The marketing concept was remark-
ably successful and Philco turned out the
new table models by the hundreds of
thousands. Because of their rounded
tops and the fact that their speaker
grilles are reminiscent of stained glass
windows, collectors call sets of this style
(by Philco and others) “cathedrals.”
Arguably the most popular of the Philco
cathedral models among collectors
today are the Model 90; its somewhat
smaller, but visually almost identical,
Model 70; and the somewhat less well
known Model 21. With cabinets by mas-
ter industrial designer Edward L.
Combs, these radios are true classics.

Though a Combs cathedral can be

Restoring a Classic Philco

I N THE LAST COLUMN, WE CONCLUDED A DISCUSSION OF THE
IMPACT, ON RADIO SET DESIGN, OF THE GREAT DEPRESSION
OF THE 1930S. WITH THE ADVENT OF SUPER-EFFICIENT PENTODE

TUBES AND THE INCREASE IN THE NUMBER AND SIZE OF

pricy, it is an item well worth pursuing.
In fact, I'd say that no representative
collection of American broadcast sets
would be complete without one! T've
been saving a Model 70 for some time to
restore for the column, and it looks like
the time has come!

THE PHILCO 70 AS RECEIVED. For better
visibility, the hooded tube shield has been
removed from group of three tubes at right
edge of chassis.

A Project Worthy of
Frankenstein

My model 70 chassis came to me sev-
eral years ago through the courtesy of a
reader whose name unfortunately I no
longer have. The set was cluttering up
his basement and he wanted to find it a
new home. Needless to say, I was very
quick to take him up on his kind offer!

Now I had a chassis, but I needed a
cabinet. Eventually my search led me to
Norman Sandbach of the New Jersey
Antique Radio Club. He was a Philco

BY MARC ELLIS

collector and had an extra 70 cabinet to
sell me. Since we were both going to
attend the Antique Wireless Association
Annual Conference (Rochester, NY)
that year, he offered to bring it along.

Norm’ cabinet looked pretty decent,
but it was missing the rear arch support.
I understand this is a common problem
in Philco cathedrals; the glue dries out, I
suppose, and the piece falls out. The
cabinet also needed a dial bezel.
Thinking ahead, Norm had brought
along another model 70 with an intact
support, and we made a tracing for my
use in cutting out a replacement piece.
He also introduced me to a few other
members of the NJARC who provided
additional help with the project.

I believe it was Tony Flanagan (since
a silent key), president of the club, who
provided me with the missing dial bezel.
He stripped it right off a2 Model 70 con-
sole cabinet that he had on his truck! 1
also met Joe Milano, who showed me
some of the amazing refinishing work he
had done on Philco cabinets. Joe was
patient enough to explain his techniques
slowly so I could take some good notes.

I still remember with pleasure
Norm’s whirlwind introductions to the
various NJARC guys and the generosity
and good fellowship with which they
shared their parts and expertise! Now
the time has finally come to put all of
this together and, hopefully, come up
with a complete, attractive and nicely-
operating Model 70. I do feel a little bit
like Baron Frankenstein, though, as I
contemplate assembling a finished unit
using the parts of so many deceased sets!

Taking Stock of the 70 Chassis
My Model 70 chassis is quite possibly

the cleanest set I have ever worked on.

Though it has a light coating of dust

®




HERE'S THE CABINET | was fortunate
enough to purchase from Norm Sandbach
of the New Jersey Antique Radio Club. The
missing rear arch support is now on order.

(probably from its long stay in my own
basement), there is a total absence of
that gummy dirt that so often must be
cleaned from tubes and other compo-
nents as the first step in a restoration.
There is hardly a trace of corrosion
above or below the chassis, and the
anodized finish is completely intact,
except for an area around the base of the
power transformer where some material
had apparently oozed out at one time.

This material can be scraped off with
a fingernail, but unfortunately it seems
to take the finish with it, showing the
bare steel beneath. It may be that the
transformer did overheat at one time
and lose some wax or other compourd. I
noted that the original electrolytic caps
had been replaced, and it may be that
the originals had shorted and caused this
problem.

Studying the underside of the chassis
carefully, I could find no other sign of
overheating or other destructive prob-
lems. The paint on all of the charming
old-style “body-end-dot” coded resis-
tors was still bright, and I saw no signs of
arcing or smoke. There are a few rub-
ber-covered wires with brittle and
cracked insulation, and these will have to
be replaced, of course.

As many of you know, all of the paper
capacitors in Philcos of this vintage are
potted inside bakelite blocks, with their
leads internally connected to solder lugs
that are used to make connections to the
rest of the circuitry. Comparing my
chassis with the pictorial diagram of the
set in the Rider’s Manual, 1 noted that all
six of the original blocks are still

installed, though one was bridged with a
couple of external paper caps—perhaps
to replace open-circuited ones inside.

A comparison with Rider’s also
revealed that my set, being the earlier of
the two Model 70 variations, lacks AVC,
and it controls volume at the front end
of the receiver rather than in the con-
ventional manner at the detector stage.
The tube lineup of this set is: RF ampli-
fier, mixer, IF amplifier, -detector—all
type 24; local oscillator—type 27; audio
output—type 47; rectifier—type 80. See my
final Popular Electronics column (May,
1999) for a more complete discussion of
the Model 70 and Model 90 variations.

Next, as I usually do in the early
stages of examining a new radio, I pulled
the rectifier tube (the usual type 80),
plugged in the set, and turned it on.
With the rectifier tube out, of course,

Bindiff’s comprehensive book The Radio
Collector’s Guide to Philco Bakelite Block
Condensers, which showed the block
wiring hookups as well as the values of
the caps (and, in one case, a resistor)
installed within. Ray’s excellent source is
still in print and available from most deal-
ers who stock books for radio collectors.

At first, the original values of the
electrolytic caps in the power supply
were a mystery because the Rider’s
schematic offered only parts numbers.
However, the mystery was solved soon
after I logged onto my friend Chuck
Schwark’s web page (http://members.
aol.com/caschwark/index.htm). In his
very well organized “Philco Repair
Bench” section, Chuck has assembled an
impressive amount of information for
Philco restorers. One section untangles
the parts numbers, and I shortly discov-
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THE 70's CIRCUIT is a conventional superheterodyne with type 24s as RF amplifier, mixer,
IF amplifier and detector; a type 27 oscillator; and a type 47 power amplifier. This version

does not have AVC.

the set would receive no high voltage,
which could wreak havoc in case of a
(very likely) capacitor failure. All tube
filaments glowed with normal bright-
ness and a meter placed across the plate
pins of the “80” socket showed proper
high voltage. This was a relief, consider-
ing the signs already noted of an over-
heated power transformer.

Parts “Want List”

With the preliminary exam over, I
began to itemize the parts and services [
knew I'd need for the restoration. I
planned to completely recap the set, of
course, and that meant looking up each
of the bakelite-block condensers to see
what parts were inside. Rider’s yielded
the part number of each of the blocks in
my set. From there.I referred to Ray

ered that the original “4916” capacitors
had been rated at 6 mF at 450 volts.

If T hadn’t already had the Bintliff
book in my possession, Chuck’s site
would have also yielded the information
I needed about the contents of the bake-
lite blocks. Browsing further, I also
found a graph of serial number distribu-
tions by year originally worked out by
Ron Ramirez, author of the popular
book Philco Radio 1928-1942 (ISBN: 0-
88740-547-9). Using it, I discovered
that my chassis (#656665) had been
manufactured between September and
October of 1931.

Elsewhere on the site, I discovered
Dick Oliver of Elkhart, IN (219-522-
4516), who supplies replacement rear
arches for Philco sets ($20.00 plus $3.00

(Continued on page 24)
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COMPUTER CONNECTIONS

Digital Audio and MP3

ULTIMEDIA FILES

M

ARE LARGE—REALLY LARGE.

A HALF-HOUR OF FULL-MOTION, FULL-SCREEN VIDEO

COULD CONSUME OVER A GIGABYTE OF STORAGE SPACE. CD-

QUALITY AUDIO, WHILE NOT AS BANDWIDTH INTENSIVE, STILL

manages to fill up a little over half a gig
per hour. With hard drives coming out
in capacities over 20GB these days, such
numbers might not seem so outrageous.
However, when digital multimedia first
started becoming popular in the early
90s, the typical hard drive (a few hun-
dred MB) would have filled up with cven
one short video recording.

Because so many zeros and ones are
necessary to capture audio or video in a
binary form, various compression
schemes or formats were developed.
The most popular of these was created
by the Moving Picture Experts Group
(MPEG), and each version bears this
organization’s name. In the realm of
encoding or compressing video, the two
most common are MPEG-1 and
MPEG-2, used for CD-ROM- and
DVD-quality applications, respectively.
These formats are a topic for another
tme. For now, we’ll be examining the
compression used for audio and its sur-
prising recent effects on the Internet
and the music industry.

Digital-Audio Basics

The phrase digitul audio covers any
aspect of sound processing or recording
where waveforms are converted into a
digital format or file. To accomplish this
conversion, a process called sampling is
used.

Sampling occurs when an analog-to-
digital converter (ADC) captures “sam-
ples” of an audio waveform. The size of

the sample is measured in bits. CD-
quality audio uses 16-bit samples,
though newer, pro audio gear can sam-
ple as high as 24 bits of data at a time. It
is these higher bit sizes that will be used
in DVD-A or DVD audio discs when
that specification is finalized; this medi-
um is a must for such high quality, as the
higher the sample size, the bigger the
resulting audio files.

R——

DIGITA

THE FIRST PORTABLE MP3 player still

seems to be the best. Diamond's Rio
PMP300 can hold 60 minutes of audio and
will run for 12 hours on a single AA battery.

BY KONSTANTINDOS KARAGIANNIS

How often an ADC samples a wave-
form is measured in kHz and is known as
the sample rate. To get CD quality, an
ADC has to sample at +4.1 kHz, or
44,100 times a second. Having just men-
tioned the coming DVD-A spec, we
might as well note that it will use 96
kHz. Like the bit size, the higher the
sample rate, the larger the resulting
audio.

Consider the two aspects of digital
audio for a moment. Obviously, the
higher the values of each, the better the
quality. The more often you sample a
waveform and the larger the size of
those samples, the more accurately you
can recreate sound. While DVD-A is on
the way and provides ultra-realistic
music with surround channels, for the
rest of our discussion we’ll use CD sam-
pling as our base value for audio files.

Uncompressed CD audio requires a
bandwidth of 1.5 megabits per second
(Mbps). That means every eight seconds
of CD audio will take up 1.5MB of stor-
age (remember, eight bits make up a
byte). To make it possible to easily store
or transmit these files, it’s clear that
compression is needed.

MPEG Audio

Everything in the computer biz
comes about in stages. Granted, lately it
seems like these advances are happening
at a soaring rate but, still, most tech-
nologies evolve linearly. That too is the
case with MPEG audio.

The first MPEG scheme used to
encode sound was called Layer 1. Using
its 1:4 compression format, CD-quality
audio could be had with a 384-kilobits-
per-second (Kbps) bandwidth. It was a
large improvement over the uncom-
pressed 1.5-Mbps rate, but still resulted
in large file sizes. Layer 1 was used in




Philips’s Digital Compact Cassette
(DCC) remember that techno
dinosaur?

As you might have guessed, the sec-
ond MPEG scheme was called Layer 2.
Twice as efficient as its predecessor,
Layer 2 has a 1:8 compression, with a
192-Kbps bandwidth. Its most common
use was in digital radio stations, where
the standard is also known as MUSI-
CAM. The relatively small file sizes of
Layer 2 also became popular with
Internet users, and for the first time,
manageable, CD-quality files began
appearing, saved in the MP2 formnat.

The popularity of compressed audio
exploded, however, with the introduc-
tion of Layer 3 or MP3 format. With a
1:12 compression, and minimum rate of
128 Kbps, MP3 made it possible to store
about a minute of high-quality stereo
audio in a megabyte. If you have 650MB
of storage space free, you can store
about 15 hours of music.

An interesting facet of Layer 3 is that
you can increase the bit rate, say to 160
Kbps, to get even better quality. Except
for that last variable rate capability, all
MPEG Layer compressions work in a
similar fashion. An MPEG encoder
(usually software) takes a digital audio
file and analyzes the frequencies that
make it up. The encoder then removes
the frequencies that the human ear can-
not detect and stacks the remaining data
in a new file. Layer 3 takes this process a
step further by removing quiet tones
that are similar to louder ones (i.¢., the
softer ones won’t be heard anyway) and
by encoding repetitive patterns fewer
times to save space.

To play back one of these MPEG
audio files vou naturally need a decoder,
either software or hardware. The former
are tiny apps that you can load onto your
computer from the Internet; the latter
are portable players that have appeared
on the market in the past few months.
Let’s look at both types.

Software Encoding/Decoding

The great majority of people enjov-
ing the benefits of MP3 files are doing
so exclusively on their PCs or Macs.
Pentium-class and better machines can
easily handle the task of encoding or
decoding Layer 3 audio. The only other
thing that’s needed is the right software
for the job.

First you'll need a way to get digital
audio into your computer. You used to
have to first use a “ripper”—which

essentially copies all the songs off a CD
(which you put in your ROM drive) and
saves them as .\WAV files—and then an
encoder. Now, though, you can encode
directly from CD using an innovative
program, MusicMatch’s Fukebox. Tt will
even let you play the files back. This is
shareware and will only let you encode
five songs before it expires, but a $29.95
registration fee will get you up and run-
ning again.

For playback, though, 1 prefer
Winamp, easily the best MP3 player
around. This shareware program will
never expire, but if you like it you really
should send the company the $10 fee.
With Winamp you can create playlists
(and even let the program randomly
shuffle the tracks) and use a 10-band
graphic equalizer to fine tune sound.

1. Tori Amos- Spak
2, Q2-tor amos-Cruel.mp3

, 03-tan: amos BladeDove

WINAMP

VENDOR INFORMATION
Diamond Multimedia Systems, Inc.
2880 Junction Avenue
San Jose, CA 95134
Tel: 408-325-7000

MWeb: www.diamendmm.com

MusicMatch
Web: www.musicmatch.com

Pontis

Arrentoher Damm 17
D-92521 Schwarzenfeld
Germany

Tel: +49 (9435) 54 07-0
Web: www.mplayer3.com

Winamp

Web: www.winamp.com

The EQs great for computers with no
bass and treble control.

Januan).mp3

4. 04-tor: amos-raspberry swirl.mp3
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WINAMP IS £ SHAREWARE PROGRAM that will reproduce with crystal quality any .MP3
files you get onto your PC'’s hard drive. With its wideband EQ ard intuitive playlist creatcr,

Winamp has become quite gopular.
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I You can Build Gadgets!

Here are 3 reasons why!

D BP345—GETTING
STARTED IN

PRACTICAL I

ELECTRONICS ...$6.99
If you are looking into I
launching an exciting
hobby activity, this text
provides minimum es-
sentials for the builder
and 30 easy-to-build fun

£ projects every experi- I
menter should toy with. Printed-circuit board
designs are included to give your project a pro- |
fessional appearance.

D BP349—

PRACTICAL OPTOQ-
ELECTRONIC
PROJECTS ........ $6.99
If you shun opto-elec-
tronic projects for lack of
knowledge, this is the
book for you. A bit of in-
troductory theory comes
first and then a number
of practical projects &= :
which utilize a range of opto devices, from a m-
ament bulb to modern infrared sensors and emit- I
ters-—all are easy to build.

e oy

D BP363— I
PRACTICAL |
ELECTRONIC

music PROJECTS ||
The text contains a good-

ly number of practical
music projects most often I
requested by musicians.
All the projects are rela- I
tively low-in-cost to build
and all use standard, readily available compo- I
nents that you can buy. The project categories
are guitar, general music and MIDI. I

Mail to:

Electronic Technology Today, Inc.
P.0. Box 240
Massapequa Park, NY 11762-0240

Shipping Charges in USA & Canada

$0.011085.00............ $2.00 $30.01 10 $40.00........$6.00 I
$5.01 t0 $10.00.......... $3.00 $40.0110$50.00.......87.00
$10.0110 $20.00.......$4.00 $50.01 and above......$8.50 I
$20.01 0 $30.00........85.00

Sorry, no orders accepted outside of USA and I
Canada. All payments must be in U.S. funds only.

[_] Number of books ordered

Tota price of bOoks............cocouv.....
Shipping (see chart)
Subtotal
Sales Tax (NYS only)
Total enclosed .........ccc.cocovvenne.

Name

Address

City .  State_ | ZIP .
Please allow 5-8 weeks for delivery. ETO3
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PONTIS, A GERMAN COMPANY, recently
announced its entry into the portable MP3
market. Called the MPlayer3, the device
lets users download files to Multi-Media-
Cards or insert ROS prerecorded music
cards.

Portable Players

Last year the music business was in
an uproar, with key companies trying to
legally prevent the release of Diamond
Multimedia’s first US portable MP3
player, the Rio PMP300. Of course, the
legal battle fell apart, analogous to
record companies trying to prevent the
sale of tape recorders. It was decided
that the real legal offenders are those
who post music they don’t own the
copyrights to (more on that later).

The Rio is an amazing little device.
Weighing 2.4 ounces and fitting in the
palm of your hand, it contains 32MB of
memory (and a Flash memory slot for
more) that will let you store about half
an hour of CD-quality music, or an hour
of radio-quality tunes (you can adjust the
bit rate). With no moving parts, the Rio
will operate skip-free for 12 hours on a
single AA battery. If you’re planning on
getting one, don’t invest in fukebox—it’s
included. The Rio retails for $199.

A cheaper player ($159) just entered
the market from the German company
Ponts. Called the MPlayer3, the device
uses Multi-MediaCards to store audio.
The MPlayer3 comes with two slots,
each filled with an  8MB
MultiMediaCard, so it offers only half
the base storage of the Rio. By the time
you read this, 32MB cards should be
available as add-ons, with capacities as
high as 128MB expected soon. The
MPlayer3 also uses ROS prerecorded
music cards—a non-erasable format on
which record companies are expected to
release tracks and albums.

With either of the above players you
are a little limited by the fact that you'll
have to invest in extra memory to get
real long-term listening on-the-go.
However, it’s a step in a great direction.

With memory only getting cheaper,
portable MPEG-audio players are going
to be a hot product in the coming years.

Are MP3s Legal?

As we hinted at earlier, the vast
majority of MP3 files on the Net are
illegal copyright violations. In other
words, people encode store-bought CDs
and post them for all to enjoy. For legal
reasons we can't recommend any sites
that will help you take partin such copy-
right infringement. We can only say that
there are plenty of Web sites and Usenet
newsgroups dedicated to the posting of
MP3s.

If you want to get MP3s legally, and
don’t want to make your own, you have
a couple of options. First, visit a site like
www.mp3.com that offers free songs from
upcoming artists, or download free
MP3s offered by record companies.
Some offer only clips, some provide
complete songs or even tracks that were
recorded purely for the Net.

That about wraps it up for this
month. As usual, if you’d like to get in
touch with any comments or questions
feel free to send e-mail to connec
tions@gernsback.com, or snail-mail to
Computer Connections, Electronics Now,
500 Bi-County Blvd., Farmingdale, NY
11735.

ANTIQUE RADIO
(continued from page 21)

shipping). With that information in
hand, my plans for making my own arch
using the tracing from Norm’s set quick-
ly evaporated! (Yes, I have a definite lazy
streak—maybe “aversion” would be a
better word—when it comes to wood-
working or refinishing projects!)

As this column goes to press, I'll also
be ordering the required parts so that I'll
have the opportunity to carry the Philco
70 project far enough along to have a
progress report next time. En|
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This PIC training package
teaches you how to develop
code for PICs and lets ycu

program and control a

ICs, or Programmable Integrated
Circuits, are unique little micro-
controllers that are used in al] types of
circuitry. Their economy and scale is
perfect for controlling circuits that are
not too involved. Most readers of this
magazine are probably familiar with
PICs to some extent, but it can never
hurt to know more. This Equipment
Report details PICtutor, a CD-
ROM/PIC trainer-board bundle—from
Great Britain’s Matrix Multimedia—that
provides you with everything you need
to write code for and operate a pro-
grammable PIC16C84 microcontroller.
Multimedia CD-ROMs make for
great tutors in most subjects because
they can contain multiple types of media
and take users through different sections
at the pace they are comfortable with.
CD-ROMs also make it a simple matter
to go back to a certain section or to
search for a particular topic or item. The
Matrix Multimedia’s PICtutor CD-
ROM is no exception. It contains all the
theory, software, and sample material
you need to program a PIC. The disc
even contains sample files that can be
downloaded directly to the PIC16C84
microcontroller board through your
PC'’s parallel port.

PiCtutor

PICtutor is easy to benefit from. Not
only can you brush up on the theory
behind PIC circuitry, but you can also
use PICtutor to help develop code for
your own PIC microcontroller-based
projects. PICtutor is useful for students,

working PIC from your PC.

W I'l( tulo:
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technicians, engineers, teachers, and the
like.

The PICtutor software is easy to
install, and you don’t need a high-end
PC to run it. System requirements
include an IBM compatible 486/25MHz
PC as a minimum, with a CD-ROM
drive, VGA graphics with 256 colors,
8MB of RAM, about 10MB of hard disk
space, a mouse, and Windows 3.1 or
Windows 95/98. A sound card is not
required.

Anyone familiar with basic Windows
programs will have no trouble navigat-
ing the PICtutor software. Various
menus take the user to different sections
of the disc. One must also be comfort-
able using DOS to a certain extent
because the software that writes PIC
code and downloads it to the PIC circuit
board runs in DOS.

The fully assembled PICtutor train-
ing board is easy to hook up and use. It
runs off a DC power supply and con-
nects to a PC through the parallel port.
While the PICtutor CD-ROM and
trainer board are no substitute for a col-
lege degree or good old hands-on field
experience, the bundle is a good place to
start your self-education. And PICtutor
does provide both PIC theory and
hands-on programming activities.

The PICtutor CD-ROM teaches you
how to write machine code to run PIC
microcontrollers. The CD-ROM fea-
tures 39 tutorial sections that cover PIC
architecture, commands, and program-
ming. Advanced programming tech-
niques are also discussed, and examples

MATRIX MULTIMEDIA PICTuTORrR CD-ROM

of watchdog timers, interrupts, sleep
modes, and more are provided.

Over 80 exercises featured in
PICtutor interactively test the user, and
an on-screen “virtual PIC” lets you write
and test programs without touching any
actual circuitry. PICtutor includes more
than 30 working example programs and
a shareware assembler. The tutorials
have you modify some PIC assembly
files and write your own command sets.
Various messages will prompt you
should you make an error.

The PIC training board can be used
with or without the PICtutor CD-
ROM. The fully assembled board hous-
es a programmable PIC16C84 micro-
controller along with switches, LEDs,
and other circuitry that support the PIC.
The PIC board connects to a PC
through the parallel port using a stan-
dard Centronics printer. The board
requires a 12- to [4-volt DC power sup-
ply, and a battery holder for eight AA
cells is provided. The board can be
upgraded to drive a quad 7-segment
display and intelligent alphanumeric
display.

A word processor or text editor is
used to edit and create .ASM files for
assembly through TASM, the shareware
assembler included on the PICtutor
CD-ROM. The disc also contains
TASM documentation and the demon-

stration files used in the PICtutor tuto- |

rials. Demo files are supplied as ASCII
text files with a .ASM extension and as
assembled object code files with a .OB]

THIS FULLY ASSEMBLED PIC program-
mer is included in the PiCtutor bundle.

(Continued on page 29)
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NEW PRODUCTS

USE THE FREE INFORMATION CARD FOR FAST RESPONSE

In Dash PG

THE CLARION AUTOPC INTE-
grates car audio, computing functions,
navigation, and wireless communica-
dons into a 1-DIN unit in a car’s dash-
board. It is a high-powered AM/FM
stereo with integrated digital stereo pro-
cessing (DSP) equalization and a built-

in 35-watt X 4-channel amplifier. In

addition, Windows CE, Hitachi SH3

processor, and 8MB DRAM/8 MB

|; ROM are all included with the system.

| The unit features the first ever in-dash
USB CD audio and CD-ROM drive,
which supports an optional six-disc
CD/CD-ROM changer. The backlit,
eight-color LCD screen provides the
user with an easy-to-read, icon-driven
user interface.

Designed with safety, efficiency, and
convenience in mind, the unit recog-
nizes over 200 simple voice commands,
allowing use of the unit without drivers
ever taking their eyes off the road. With
its text-to-speech application, the
Clarion AutoPC can provide status
information and e-mail alerts through
speech synthesis and text information

H presented on the unit’s display.
To make finding destinations easier,

CIRCLE 20 ON FREE INFORMATION CARD

the Clarion Auto PC comes with a basic
point-to-point navigation system that
provides route calculations from a user-
specified starting location and destina-
tion, as well as accurate turn-by-turn
directions. Other built-in applications
include an address book, mileage log,

and a hands-free voice memo feature.

The AutoPC supports an optional
Compact Flash Memory Card that can
be used to expand the on-board memory
as well as provide an interface for other
products such as paging and hardware
accessories. Also included is an Infrared
Data Port that allows easy data exchange
with a handheld PC.

The optional Global Positioning
System (GPS) receiver works in con-
junction with the built-in navigation sys-
tem to provide automatic starting-point
identification and location updates. The
GPS accessory, along with the cellular-
phone interface, provides access to road-
side emergency services, such as receiv-
ing directions when lost and pinpointing
the location of a 911 call for immediate
assistance.

The Clarion AutoPC has a suggested
retail price of $1299.

CLARION CORPORATION OF
AMERICA

661 W. Redondo Beach Blud.

Gardena, CA 90247

Tel: 310-327-9100

Fax: 310-327-1999

Web: www.auropc.com

Flat Speakers

USING FLAT-PANEL TRANSDUCER
technology, Flat Speakers provide supe-
rior sound quality in a package less than
two-inches thick. These speakers can be
concealed behind art to complement the

CIRCLE 21 ON FREE INFORMATION CARD

decor of any room.

A standard black or white speaker
screen can be replaced with any of more
than 1000 framed art prints. Art covers
are printed on a synthetic silk developed
specifically to display vibrant color while
simultaneously maintaining auto fidelity.
Speaker wires can be concealed inside a |
wall or optional flat speaker wire can be
hidden under wallpaper.

Flat speakers are available in sets of
two. Small speakers (11 X 14 inches) are
$595. Large models (18 X 24 inches) are
$895.

FRONTGATE

2800 Henkle Drive

Lebanon, OH 45036-8894

Tel: 800-626-6488 or 513-933-8050
Fax: 513-933-8055

Web: www.frontgate.com

DG Power Supply
THE PS402 TRIPLE OUTPUT DC

Power Supply contains two 0- to 30-volt |
outputs with an adjustable 3-amp cur-
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rent limit. The outputs can be connect-
ed in series to double the voltage. There
is also a fixed 5-volt output rated at 3
amps.

The unit monitors the DC voltage or
current supplied to the load, using a
selectable digital display. Two front-
panel LEDs indicate the “Constant
Current” and “Constant Voltage”
crossover point automatically, eliminat-
ing the need to constantly adjust the
output voltage or current. Other fea-
tures of the power supply include
adjustable current limiting; single,
series, or parallel operation; and low rip-
ple and noise.

The PS402 comes with test leads and
manual and has a list price of $529.
SENCORE INC.

3200 Sencore Drive

Sioux Falls, SD 57107

Tel: 800-SENCORE or 605-339-0100
Fax: 605-339-0317

Web: www.sencore.com

CIRCLE 23 ON FREE INFORMATION CARD

THOMSON CONSUMER
ELECTRONICS

10330 N. Meridian Street
Indianapolis, IN 46290-1024
Tel: 317-587-4450

Fax: 317-587-6708

Web: www.rca-electronics.com

from 26VA to 1000VA for the interna-
tional series with 117V/234V input volt-
ages and up to 600VA for the North
American series with a single 117V/
60Hz input voltage. The transformers
(whose core is made from a continuous
strip of M3-grade high-flux grain-ori-
ented silicon steel wound under con-
trolled tension) come with dual output
voltages and are certified to North
American and international safety standards.

Mounting hardware consists of a
metal washer and two rubber pads for
power ranges under 600VA. Larger
transformers are supplied with an epoxy
potted center with a Y%-inch mounting
hole. Other options include L-brackets
for vertical mounting, termination with
connectors, or supplying the transform-
ers either fully potted or bare inside
metal or plastic enclosures.

Prices for sample quantities (1-4 pieces)
range from $33.40 for the 26 VA to $109.75
for the 100VA. (Prices are slightly high-
er for the North American series.)
TORTRAN, INC.

915 Pembrooke Street
Bridgeport, CT 06608
Tel: 877-TORTRAN

Web: www.tortran.com

Two-Way Radio

FAMILY RADIO SERVICE HELPS
people keep in touch, whether in a mall,
a park, or out camping. These small,
colorful, two-way Family Radios pro-
vide clear reception for two miles. A
license is not required to operate the
radios, which are FCC registered.

The radios operate with exceptional
clarity and minimal interference at an
ultra-high FM frequency (462-468
MHz). They feature 14-channel elec-
tronic tuning and a two-way page func-
tion, which can be set to communicate
with other GE radios or with other
brands of FRS units. The LED display
provides information on the radio’s
channel, and LED indicators show
transmission and battery life.

Available in blue and orange (imodels
GE3-5873 and GE3-5877, respectively),
the Family Radio Service (FRS) units
have a suggested retail price of $69.99.

Toraidal Transformers

THESE LOW-PROFILE TOROIDAL
power transformers are half the size and
weight of conventional El types of equal
VA rating. Designed for rectifier circuit-
ry applications, the step-down trans-
formers are available in power ratings

CIRCLE 24 ON FREE INFORMATION CARD

Professional Mullimeter
COMBINING A TRUE RMS MULTI-
meter with a single-channel 100-kHz
graphical oscilloscope, the Craftsman
Professional handheld (4.2 X 8.3 X 2.2)
Multimeter + Scope is ideal for house-
hold appliance testing, installation and
service, electrical projects, electronic
design and testing, and auto repair and
tune-up. The oscilloscope provides
glitch capture, pre/post trigger, and
graphic LCD with a HELP mode.
Among the multimeter functions are
True RMS AC voltage/current, DC
voltage/current, resistance, capacitance,
frequency, dB, temperature (with
adapter), % Duty Cycle, pulse width,
period, TTL level generator, and diode
and continuity tests.

Features of the meter include a built-
in RS-232 interface (cable and software
sold separately), minimum/maximum/
average displays, 15 waveform memory,
auto power off, and surge protection.
The 4000-count (3%-digit) multimeter
display with analog bar graph also offers
data-hold and over-range indication.
The unit comes complete with built-in
stand, six AA batteries, fuses, test leads,

(Continued on page 92)
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NEW LITERATURE

USE THE FREE INFORMATION CARD FOR FAST RESPONSE

The 1388 Technical Library
G0-ROM

from Microchip Technology Inc.
2355 W. Chandler Blvd.
Chandler, AZ 85224-6199
Tel: 602-786-7668

Web: www.microchip.com
Free

This CD-ROM contains a complete
selection of technical documentation on
Microchip’s PICmicro 8-bit microcon-
trollers, non-volatile memory devices,
secure data products, and associated
development tools. The CD-ROM pro-
vides an extensive collection of

Microchip product specifications, appli-
cation notes and related source codes,
development systems, software support
for embedded control applications, pro-
gramming specifications, users’ guides,

CIRCLE 338 ON FREE INFORMATION CARD

and more. Giving users the flexibility to
edit, compile, emulate, and program
PICmicro MCU devices—all from a single
user interface, the library includes the most
current release of the MPLAB Integrated
Development Environment Software.
All documents are readable in Adobe
Acrobat Portable Document Format (.pdf)
and run under the included Adobe Acrobat
Reader 3.0. A copy of Winzip is also pro-
vided to access very large files. In addi-
tion, hot links to the on-line Web site
are established throughout the CD-ROM.

Pagsport 1o Web Radio, 27 Fdiion

by Lawrence Magne, Editor
International Broadcasting Sevvices Ltd.
Box 300

CIRCLE 339 ON FREE INFORMATION CARD

Penit’s Park, PA 18943

Tel: 215-598-9018 or 215-598-3298
Web: www.passport.com

$19.95

It is now possible to hear more stations
on the Web than can be heard at any
location through the airwaves, while
continuing to use your computer for
other tasks. Listeners anywhere with
Web access and a muitimedia PC can
hear more than 1550 stations from over
100 countries. Examples of program-
ming that can be heard include: Radio
Beethoven from Santiago, Chile;
Dixieland direct from New Orleans; a
Mohawk Indian radio station; bluegrass,
folk, and country music from the Czech
Republic; rugby from New Zealand; and
Moroccan music from Casablanca.
While most Webcasting stations are
live, some offer on-demand program-
ming.

In its nine entertaining chapters, the
book explains how to listen to Internet
broadcasts; reviews the top stations in
categories from African to Vietnamese;
and presents the only country-by-coun-
try, city-by-city directory of Webcasting
stations. It also discusses the future of
Web radio.

% = To order books
in this maga-
zine or, any book in print. Please call
anytime day or night: (800) BOOKS-
NOW (266-5766) or (801) 261-1187 ask
for ext. 1454 or visit on the web at
http://www.BooksNow.com/electron-
icsnow.htm.
Free catalogs are not available.

Internet Frauds Datatiook
by Fobn . Williams
Consumertronics
PO. Box 23097
Albuguerque, NM 87192
Tel: 505-237-2073
Fax: 505-292-4078
Web: www.tsc-global.com
$19
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Internet cons, scams, and related frauds
take in over $2 billion annually. Most are
done anonymously and with little fear of
prosecution. This book discusses how
and why such fraud is accomplished.
Other topics covered are how to protect
yourself, ways to identify a swindler,
how victims are chosen, hazards of the
Internet, and more.

Programming the Parallel Court

by Dbannajay V. Gadre

R & D Books

1601 W, 23" St., Suite 200

Lawrence, KS 66046

Tel: 800-444-4881 or 785-841-1631

Fax: 785-841-2624

Web: www.rdbooks.com

$44.95

A wealth of information for C program-
mers and circuit designers who are cre-
ating interfaces to control external
devices that are connected to PCs
through the parallel port is contained in
this book. The author guides you
through a detailed tour of the parallel
printer port and, in a master class of

Programming
the Parallel Port

Interfacing the PC for Data AcQuisition
and Prowa Gontrot

M R AN TAY L EADRE
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techniques and sample programs, shows
you how to exploit the power and versa-
tility of this PC feature,

The text provides both a theoretical
and practical foundation on which to
build special-purpose applications. The
early chapters can be used as a tutorial
for educators and hobbyists looking for
simple, low-cost interface solutions to
replace expensive add-on cards or bus
interfaces. The advanced sections help
engineers working in control system
design and device development, as well
as those working with real-time and
embedded systems.

1999 Master Catalog 1.0

from L-Com

45 Beechwood Drive

N. Andover, MA 01845-1092

Tel: 800-343-1455

Fax: 978-689-9484

Web: www.L.-com.com

Free

This 144-page color catalog presents a
complete guide to data, video, voice, and
RF connectivity products. L-Com
designs and manufactures copper and
fiber cable assemblies, interconnection
adaptors, connectors, and cable test
equipment, as well as rack panels and

CIRCLE 342 ON FREE INFORMATION CARD

shelving. They also distribute related
products, such as LANart and Unicom
Ethernet equipment; Comuran, Mohawk,
and Hitachi bulk cable; Stewart modular
plugs; Clauss tools; and Fotrec fiber
optic testers.

The catalog starts with a visual index
of products organized by type and iltus-
trated by color photos. It ends with two
Tables of Contents, one alpha-numeric
and the other organized by product.
Complete pricing information is included.

Programming and Customizing the
8051 Microcontrolle

by Myke Predko

McGraw Hill

1221 Avenue of the Americas
New York, NY 10020

Tel: 800-2MCGRAW

Web: www.ee.megraw-hill.com

$39.95
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Providing readers with a complete
understanding of the 8051 chip compat-
ibles, this tutorial/disk package includes
all the information needed to design and
debug tailor-made applications. It
details the features of the 8051 and
demonstrates how to use these embed-
ded chips to access and control many
different devices. The book shows what
happens within the 8051 when an in-
struction is executed and demonstrates how
to interface 8051s with external devices.

The volume gives readers over 30
experiments and 12 complete projects. It
features full explanations of how the
devices are electronically programmed.
A design for building an Atmel 2010
microcontroller is also provided. The
included CD-ROM contains all the soft-
ware tools necessary for creating custom
applications.

1999 New Product Catalog

from B&K Precision Corp.
1031 Segovia Circle
Placentia, CA 92870-7137

%m To order books in
this magazine or,

any book in print. Please call anytime day or

night: (800) BOOKS-NOW (266-5766) or (801)

261-1187 ask for ext. 1454 or visit on the web

at http://www.BooksNow.com/electronic-

snow.htm.

Free catalogs are not available.

EQUIPMENT REPORT
(continued from page 25)

extension. These can be downloaded
directly to the PIC16C84 microcon-
troller on the trainer board

The PICtutor CD-ROM/trainer
board bundle will help tutor you in PIC
theory, application, and programming.
You might find it useful and informative
even if you have just a passing interest in
PICs. And those already using PICs in
their own circuits should find PICtutor
to be a time saver in developing code for
those projects. PICtutor lets you test
your code on the trainer, before building
an actual circuit.

The PICtutor CD-ROM and PIC
trainer board are available as a bundle
from CLAGGK Inc. (PO Box 4099,
Farmingdale, NY 11735; Tel: 516-293-
3751) for $179 postpaid in the U.S. and
$184 (in U.S. funds) in Canada; NY
state residents must also add sales tax. G

Tel: 714-237-9220

Fax: 714-237-9214

Web: www.bkprecision.com

Free

The 16-page, full-color catalog features
over 25 new products, including IC
testers, programmable power supplies,
and video monitor testers, as well as test
instruments and accessories. It is an
ideal source document for electronic
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and electrical field service, depot service,
and engineering/R&D personnel.

The most recent products are at the
beginning. Among them are the Model
570 linear IC tester and the Model 575
digital IC tester; and the Model 1275
hand-held, battery-powered video mon-
itor tester and Model 1280 benchtop
tester. The catalog also presents selected

(Continued on page 94)
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BP294-A Con-

cise Introduction
fo Microsoft Works
$6.99. In the shortest
and most effective
way, you can use the
word processor to ad-
vantage to type, edit,
print and save docu-
ments. it goes on to
explain how Works can
be used to build up sim-
ple spreadsheet exam-
pies, edit them, save
them, print them and
retrieve them. It informs you how to create simple
macros, and enables you to simplify long repetitive
tasks and to customize the program to.your own needs.

A Conclse
introduction to
Microsoft Works

N KANTARS S PR U OLVER

DBP:MQ-Praclical Opto-Electronic  Projects
$6.99. If you shun opto-electronic projects for
lack of knowledge, this is the book for you. A bit
of introductory theory comes first and then a
number of practical projects which utilize a range
of opto devices, from a filament bulb to modern
infrared sensors and emitters.

BP350-Electronic Board Games $6.99.

Twenty novel electronic board games that
you can build from the plans in this book.
Whether you are interested in motor racing,
searching for buried treasure on a barren island
or for gold in Fort Knox, spinning the wheel of
fortune, or doing a musical quiz—there is
something for you to build and enjoy!

BP378-45-Simple Electronic Terminal Biock

Projects $6.99. Contains 45 easy-to-build elec-
tronic projects trhat can be built by an absolute begin-
ner. Projects are assembled on terminat blocks using
only a screwdriver and other simple hand tools. No
soldering is required.

BP432-Simple Sensor Terminal Block Projects

$6.99. This book is the next logical step from 45
Simple Electronic Terminal Block Projects (BP378), by
the same author. The former describes an easy
method of constructing transistor circuits without the
need for soldering. it is an open sesame to the practi-
cal world of electronics for youngsters or beginners.

BP367-Electronic Projects for the Garden

$6.99. Electronics enters the Garden! New excit-
ing book points out how gardeners can build simple
gadgets to promote success where the elements work
against you. Some of the projects are: over/under tem-
perature monitoring, dusk/dawn switching, automatic
plant watering, warming cables, etc.

BP368-Practical Electronics Musical Effect Units

$6.99. There is a constant hullabaloo for musical
effects projects by the hobbyist community. This book
provides practical circuits for several projects that
range in complexity and are sure to work. All the circuits
are easy to build and use readily-available parts.

Buyers’ Budget Books Better Buys

BP385-Easy PC Interfacing $6.99. The built-in

ports.in your PC provide an easy and hassle-free
way of interfacing your circuits. This book provides
useful PC add-on circuits including the following:
Digital input/output ports; analog-to-digital and digital-
to-anaiog converters; voltage and current measure-
ment circuits; resistance and capacitance meters, tem-
perature measurement interface, biofeedback monitor,
and many other useful interfaces.

BP316~Practical Electric Design Data $7.99. A

builder's bargain book-a comprehensive ready-
reference manual for electronic enthusiasts with over
150 practical circuits. It covers the main kinds of com-
ponents (from pig-tail leads to surface mount), pin-
outs, specs and type selection. Basic units are defined
and most used formulae explained. Five additional sec-
tions are devoted to circuit design, covering analog,
digital, display, radio and power supply circuits.

BP396-Electronic Hobbyists Data Book $7.99.

This book provides a wide range of data. If, for
example, you require details of a modern five-band
resistor code or an old color code for a ceramic
capacitor, the formula for parallel resistance, or basic
data on an NES534AN operational amplifier, it is con-
tained within these pages. The subjects covered are
numerous and widespread to cover all hobbyist
interests.

BP343-A Concise Introduction to Microsoft

Works for Windows $7.99. The book explains
and details: How the Works for Windows package fits
into the general Microsoft Windows environment; how
to use the word processor to advantage; how to use
Microsoft Draw to create and edit graphics and place
them in your documents; how to build up simple
spreadsheet examples; and how single, and muitiple
charts, or graphs, of different types can be generated.
And there’s much more!

BP282-Understanding PC Specifications $5.99.

This book explains PC specifications in detail, and
the subjects covered include the following: Differences
between types of PC (XT, AT, 80386, 80486, Pentium
etc.); math co-processors; input devices (keyboards,
mice, and digitizers), memory, including both expand-
ed (EMS) and extended RAM; RAM disks and disk
caches; floppy disk drive formats and compatibility;
hard disk drives; and display adapters (CGA, Hercules,
super VGA, efc.).

BP298-Concise Intro to the Macintosh System

and Finder $5.99. Although the Mac's WIMP user
interface is designed to be easy to use, much of it only
becomes clear when it is explained in simple terms.
The book explains: The System and Finder, what they
are and what they do; how to use the System and
Finder to manipulate disks, files and folders; configur-
ing and printing files from the Finder; getting the most
from the system utility programs; and running
MultiFinder.

BP88-How To Use OP Amps $5.99. The

Operational Amplifier is the most adaptable circuit
module available to the circuit designer. It is possible
to purchase a low-cost integrated circuit with several
hundred components, very-high gain and predictable
performance. This book has been written as a design-
er's guide for most Operational Amplifiers, serving
both as a source book of circuits and a reference book
for design calculations.

BP346-Programming in Visual Basic for Win-

dows $7.99. This book is a guide to program-
ming. The reader is not expected to have any familiar-
jty with the language as both the environment and
statements are introduced and explained with the help
of simple programs. The user is encouraged to build
these, save them, and keep improving them as more
complex language statements and commands are
encountered.

BP345-Getting Started In Practical Electronics
$6.99. if you are looking into launching an exciting
hobby activity, this text provides basic essentials for the
builder and 30 easy-to-buiid fun projects with which
every experimenter should toy. Printed-circuit designs
are included to give your project the professional touch.

BP451-Troubleshooting Your PC Printer $8.99.

Explains the different printer types, their suitabiti-
ty for different tasks, the costs of running them, how
to connect them and get the driver software running
and, of course, what is most likely to go wrong and
what you can do for yourself. Most important of all, it
warns you of what you should quite definitely NOT try
to do for yourself.

PCP112-Digital Electronics Projects $10.99.

Contains 12 digital electronics projects suitable
for the beginner to build with the minimum of equip-
ment — from instrumentation to home security, and a
few “fun” projects too. With one exception, all projects
are battery powered, and therefore, are completely
safe for the beginner or young constructor.

PCP107-Digital Logic Gates and Flip-Flops

$10.99. Intended for enthusiasts, students and
technicians, this book seeks to establish a firm foun-
dation in digital electronics. It is for the user who
wants to design and troubleshoot digital circuitry with
full understanding of the principles. No background
other than a basic knowledge of electronics i$
assumed.

BP76-Power Supply Projects $3.99. Presents a

number of power-supply designs including sim-
pled unbiased types, fixed voltage-requlated types and
variable voltage stabilized designs. All are low-voltage.
types intended for use with semiconductor circuits.
Apart from presenting a variety of designs that will sat-
isfy most applications, the data in this book should
help the reader to design his own power supplies. An
essential addition to the experimenters electronics
library.
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Become the “Life of the
Party” with The DJ
MixMaster

This portable mixing board is equally at home at a party, in the studio,

or anywhere that you need to work with audio.

JULES RYCKEBUSCH

ZZ2ZIZZ v.a
7 L L LLL,
I_I;III A

J f like the author, you've done

much work with audio in a stu-
dio or with live sound, you‘'ve prob-
ably been asked by friends or
clients at one fime or another if you
could do some "on-site” work at a
remote location or if you could
"DJ” their next party. The available
DJ-mixing equipment on the mar-
ket of decent quality, unfortunately,
tends to be a bit on the expensive
side. What’s more, much of the rea-
sonably-priced gear for the occa-
sional “record-spinner” uses very
cheap components with the result-
ing questionable audio performance.

Because of that, the only
“acceptable” solution this author
had found until recently was o lug
around his 16-input console—not
the most desirable of solutions.
Thanks to The DJ MixMaster pre-
sented here, those days are over.

The DJ MixMaster is the result of
discussions with other DJs, studio
engineers, and a personal desire
for a mixing console that is a high-
quality, low-cost unit with the fea-
tures that are desired by both pro-
fessional and amateur “party-fun
managers!” it’'s a compact yet fea-
ture-laden small mixing board.

Along with spinning funes and
being the life of the party, there are
many uses for such a small DJ mixer.
It can be used to put together
party tapes that professionaily fade
from one cuf fo the next or as a
way o practice your karoke skills. It
also sports ideal audio specifica-
fions, allowing it to be used as a
stand-alone phonograph pre-amp
in a recording studio.

The DJ MixMaster provides sever-
al features only found on top-of-
the-line DJ mixing boards. It fea-
tures simulfansous access to two
phonograph inputs, two line-level
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inputs, a microphone input, and an
auxiliary stereo line-level input. Most
DJ mixers force you to switch
between the phonograph and
line-level inputs. The DJ MixMaster
also features a stereo auxiliary-send
output, which can be used to feed
the audio to a sampler or a digital-
effects processor: we'll look at that
feature and its use later in this arti-
cle. Additionally, there is a full-fea-
fured headphone monitoring sec-
fion that lets you have a separate
headphone mix from all of the
inputs. Another useful feature is an
equalizing section. Although it is a
simple tone-control-like shelving EQ
with only bass and treble controls,
the corner frequencies are set fo
more musically-useful values than
most DJ mixers.

Now that you know what the DJ
MixMaster is all about, let’s ook at
how it works.

How It Works. The DJ MixMaster is
a collection of simple circuits that
form the overall circuit. While each
circuit is small, the final circuit would
yield a schematic diagram that
would be overly cluttered and diffi-
cult of follow. In a departure from
the normal way that schematic
diagrams are presented in
Electronics Now, each section of
the DJ MixMaster will be presented
separately. Note that when any
particular circuit is either creating
or modifying a signal or acting on
such a signal, the connections
between the circuits of the different
sections are represented by a letter
inside a circle. While that style of
joining different portions of a circuit
is familiar to those that have seen it
before, a reminder or short expla-
nation never hurts.

At the heart of each of the DJ
MixMaster circuits is an NES532 dual
op-amp. The NES532 has excellent
audio specifications and will drive
a 10-volt rms signal into a 600-ohm
load, giving it the ability to drive
headphones with a similar rating
directly. Those specifications have
made the NES532 an “unofficial”
industry standard for audio use. In
fact, most manufacturers of op-
amps tend to compare their
device to the NE5532 when dis-
cussing audio use.

Several pin-compatible op-amps
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Fig. 1. The DJ MixMaster has stereo inputs for two phonograph turntables and two line-level
sources such as CD players or tape decks. Each input level can be set individually. An auxiliary
input designed to accept the output of an effects processor can be used as a third line-level iaput.
The phonograph-input preamplifiers are RIAA compensated.
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can be substituted, although some-
times it is difficult to actually hear a
difference. Examples of some of
those devices include the OP-275
from Analog Devices, the LM833
from National Semiconductor, and
the OPA2604 and OPA2134 from
Burr Brown. Keep in mind that some
of those substitutes, like the Burr-
Brown devices, can cost as much
as $3.00 each, whereas the NE5S532
runs about 60 cents. For those read-
ers with “golden ears”, feel free to
experiment with atternative devices.
Do not use a 741-type of op-amp,
such as the LM1458. They simply do
not have the ability to function well
in high-quality audio circuits.

Input Section. The main-input sec-
tion shown in Fig. 1 is a good place
to start. Note that there are two
identical sections, each of which

has a phonograph input and a line-
level input for a CD or tape; only

Fig. 2. Any standard low-impedance micro-
phone can be plugged into this preamplifier. The
circuit is designed for microphones that have an
XLR-type jack. Those microphones use a bal-
anced-line arrangement.

one section will be discussed for
simplicity. The phonograph inputs
from J1 and J2 go to a standard
“textbook” RIAA pre-amp built
around IC1. One pre-amp is need-
ed for each stereo channel; again,
we will only discuss one half of the
circuit.

From J1, the input is coupled
across R and C10 to IC1-b. Those
components form a termination
load for the phonograph cartridge.
The pre-amp is set for a 40-dB gair
and is a non-inverting configura-
tion. Two RC networks, C7/R5 and
C8/R8. are included in the feed-
back loop of IC1-b. They reduce
the gain of the pre-amp as the fre-
quency increases. The reason that
we need to do that has to do with
the way that grooves are cut in a
record. Higher frequencies are
boosted in comparison to low fre-
guencies in a record so that the
size of the actual grooves is consis-
tent. The amount of boost is set by
the Recording Industry Association
of America (RIAA). We are reversing
that equalization, restoring a fiat-
frequency response; hence the use
of an RIAA-compensating pre-
amp. Additionally, the phonogragh
pre-amp has a filter network con-
sisting of C6 and R1 that filters out
any low-frequency “rumble” from
the turntable.

The output of the phonograph
pre-amp and the line input are
summed into a two-input mixer. The
input-mixing stage consists of R11
and R14, both of which are dudil
potentiometers. The phonograph-
input level is set by R11; R14 handies
the line input. The signals from the
potentiometers are combined by a
summing amplifier formed by
inverting op-amp IC2. The gain of
that stage is set by the ratio of the
feedback resistors (R15 and R20)
and the input resistors (R16-R19).
Note that each amplifier receives
one channel from each input. The
output of the summing amplifiers
contains a mixed combination of
the phonograph and line-level
inputs, of which the level of each
can be individuaily controlled.
Additionally, the summing amplifier
acts as a buffer amplifier to drive
the rest of the circuits, which will be
discussed in turn, with no loading
effects.
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Fig. 3. The “heart and soul” of the DJ MixMaster is the crossfade potentiometer and the transform
switches. It is here that the auxiliary input is mixed with the other inputs. The final mixed signal can
feed two external amplifiers, or one amplifier and a tape recorder for a “transcript of the proceed-
ings.” Bass and treble 1one controls are included to help match the sound 1o the room characteris-

tics and personal preferences.

Microphone Pre-Amp. The micro-
phone pre-amp, shown in Fig. 2, is
an op-amp stage that is set up as a
differential amplifier around IC10
with a gain of about 35 dB. That
amount of gain should be plenty
for even the loudest voice. Add-
itional gain is possible as the micro-
phone signal is summed into the
other various sections. While such
an approach might seem to be a
somewhat “cheesy” way to build a
microphone pre-amp. the high-
qguality audio op-amps that are
used throughout the DJ MixMaster
are up to the task. By using 1%
metal-film resistors, noise and circuit
complexity are kept to a minimum.

Summing Amp and Output. All of
the wvarious inputs are brought
together in the summing circuit
shown in Fig. 3. The line-level and
phonograph inputs are first fed to a

crossfade circuit. That circuit, built
around Ré65, can be thought of as
the opposite of a pan or balance
control. It allows for a smooth transi-
tion from one input to another.
Such a circuit is the heart of all DJ-
style mixing boards. One of the
interesting features incorporated
info the DJ MixMaster are “trans-
form” switches S1 and S2. In one set
of positions for S1 and 52, R65 is fed
with one source input on one side
and the other source input on the
other side. With that sefting, R65
can be used to cross-fade from
one input to the other. With the
wiper of R65 set to its midrange,
each signal is attenuated by about
3 dB. If both signals are identical in
amplitude, the output will remain at
a constant level as R65 is moved
from one end to the other. By
throwing one (but not both) of the
fransform switches, both sides of
R65 are fed by the same source sig-

nal. That lets you change instantly
between inputs without having to
touch the sefting of Ré65. That fea-
ture can be useful for special
effects and instant changes in the
music; no club DJ should be with-
out one! Note that the microphone
input (a monophonic signal) is
mixed eqgually into both left and
right stereo channels of the sum-
ming amplifiers IC7-a and I1C7-b:
the auxifiary input is mixed in
through its own level adjust, R88.
The outputs of IC7 are fed o the
EQ section. a standard high/low
shelving equalizer very similar to
most bass/treble controls. The bass
control is built around IC8 and R91,
while IC? and R92 handle the fre-
ble. The big difference in the DJ
MixMaster circuit is that the boost/
cut frequencies are selected to be
much more musically useful. The
low frequency is centered at about
80 Hz and the high frequency is set
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Fig. 4. A separate mix of audio sources—including the microphone—can be sent to the auxiliary
output. With an effects processor plugged into the auxiliary outpuis, you can add exrernal audio
effecrs and mix them back into the main audio output through the awxiliary input jacks.

for 12 kHz. The available boost and
cut range works out to be about
+/-14 dB—plenty of range to cause
audio mayhem! For more informa-
fion on equalizer design, two rec-
ommended resources are Audio
Application of Operational Amp-
lifiers by Walt Jung and Don
Lancaster’s timeless Acfive Filter
Cookbook.

The output of the EQ section
feeds master level control R116.
Output jacks J15 and J16 would be
hooked up to an external PA sys-
tem, while J13 and J14 can be used
to record the festivities.

Auxiliary Output. As mentioned
before, the DJ MixMaster also has
an auxiliary output; the circuit is
shown in Fig. 4. The auxiliary output
can be used to provide a separate
stereo mix for driving another PA
system or a tape machine. It can
also be used to supply an input to
an effects sampler or some other
multi-effects processor when the
output of such a processor is con-
nected back info the DJ MixMaster
through J9 and J10 (see Fig. 1). The
two input sections as well as the
microphcne pre-amp are mixed
together with their own poten-
tfiometers and summed by IC6.
Note that the choice of values

for R61 and R63 as well as the sum-
ming resistors change the “feel” of

the potentiometers from linear to
logarithmic, which is how we like 10
hear things. The further that the
potentiometer is rotated clockwise,
the faster the output level Increas-
es. The most signal increase occurs
in the last 1/3 of rotation. The result
is a smooth increase in perceived
loudness. Coupling resistors R58
and RS9 protect IC6 from a short
circuit.

Headphone Output. The head-
phone-amplifier section (Fig. 5) is
very similar to the auxiliary output
circuit just discussed. The big differ-
ence is that the headphone circuit
is where the DJ MixMaster really
separates itself from other off-the-
shelf DJ mixers. Almost all of those
other units let you monitor only one
input at a time on the head-
phones. With the DJ MixMaster.
however, a separate mixing section
is included just for the headphones.
R49 and R51 let you monitor inputs
one and fwo, while R53 lets you lis-
ten to the auxiliary input and R55
brings up the microphone. That lets
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Fig. 5. The headphone amplifier has its own set of mixing controls. With that feature, you can cue
up or monitor a different input channel from the one that’s playing through the main speakers.
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Fig. 6. The DJ MixMaster's power supply uses three-terminal regulators that have an insulated tab;
you don’t have to worry about using a mica insulator when bolting them to a heatsink.

you match beats, preview an
upcoming song. or verify that the
microphone is working before send-
ing anything over the PA system.

Like their counterparts in Fig. 4,
R56 and R57 protect ICS from a
short circuit; they also provide
enough current drive for even 8-
ohm headphones.

One final note on the handling
of the microphone signal is that
only a single-gang potentiometer is
used to feed the signal equally to
both sterec channels wherever it is
sent. Although a stereo-panning
potentiometer could have been
included. such a function is never
really needed in DJ work. For that
reason, that feature has been left
out of the DJ MixMaster in order to
keep the circuit simple.

Power. The power-supply circuit for
the DJ MixMaster, shown in Fig. 4, is
simple and straightforward. The out-
put of T1, a 24-volt center-tapped
transformer, is rectified by BR1 and
smoothed by C25 and C26. No fuse
is shown because the author’s pro-
totype uses a wall-mounted trans-
former with integral protection.
Light-emitting diode LEDY and cur-
rent-limiting resistor R114 let you
know when the unit is turned on.
Note the use of NJR7815 and
NJR7915 regulators for IC11 and
IC12, While any standard three-ter-
minal regulator can be used, the
specified units have the unique
feature of an insulated tab. That
means that you can mount them
straight to a common heatsink

without having to worry about
electrically insulating them.

Construction. The DJ MixMaster, in
spite of the complexity of the cir-
cuit, can egasily be built on perf-
board using standard construction
technigues. One way to lay out the
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various circuits for the unit is to build
each one on a separate piece of
perfboard, one board per
schematic figure. All interconnec-
tions that carry audio signals should
be done with shielded audio
cable. Be sure to ground the shield
on one end only. If both ends are
grounded, the possibility of a
"ground loop” exists, the result
being stray hum and noise in the
audio output.

The case is also. a matter of per-
sonal choice. The important consid-
eration in that respect is the size of
the front panel for all of the con-
trols. The dimensions of the author’s
prototype case are shown in Fig. 7.
The sides and frame are made from
poplar wood (for looks) with 1/8-
inch sheet aluminum for the front
and rear panels. The front panel
measures about 10 inches by 16
inches. Sources of sheet aluminum
are a local sheet-metal shop or
scrap yard. One great source if you
live in a small town are used street
signs from the local government.

[

10-INCHES
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BACK PANEL

[#—————16-1/2-INCHES

g
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Fig. 7. While any suitable enclosure can be used for the DJ MixMaster, the author’s design is large
enough to allow an easy-ro-use front-panel layout. The unit can even comfortably fit in one’s lap.
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Fig. 8. A clean and orderly layout of controls is essential to any well-designed mixer. Here's how the
author organized his prototype DJ Mixer. Feel free to modify this arrangement to your liking.

Along with being the right thick-
ness, street signs are T-6066-grade
aluminum. Old dented ones can
usually be had for free.

Many mixers use slide pots.
Unfortunately, those types of con-
trols tend to be either expensive or
not rugged enough for portable
use. For that reason, the DJ
MixMaster uses standard rotary
potentiometers. Any control knob
that feels comfortable to you is fine.
One consideration that is forgotten
by many electronics enthusiasts Is
that of style and image. The “look *
of a piece of gear that will be used
at a club or party is as important (if
not more so) than the technical
specifications of the unit itself! For
example, the author’s prototype
uses collet knobs manufactured by
Selco. Those knobs feature a snap-

The DJ MixMaster can be decorated in any way
that you choose. The front panel of the author’s
prototype was painted by a friend that decorates
and custom-paints surfboards—an example of
taking the concept of “style and image” to an
extreme!

in face that comes in many colors.
Unfortunately, they are more
expensive than the potentiometers
that they control! For R65, you might
consider an extra large knob with a
handle. Being able to “crank” R65 is
perfect for quick crossfades.

The front panel of the DJ
MixMaster should be laid out for
easy operation. While you can set
up your controls to suit your own
needs and desires, the author’s lay-
out, shown in Fig. 8, demonstrates
how related controls can be
grouped together as well as keep-
ing the overall layout symmetrical.
Note that there is an optional
grounding jack in the upper left-
hand corner of the panel. That
jack, which can be anything from a
“banana” jack to a simple screw, is
a convenient grounding point for
any audio gear such as phono-
graph turntables that require it.

The bulk of the work in bullding
the DJ MixMaster will be spent
wiring all of the front-panel controls
and the input/output jacks. That is
why mixing boards cost so much!
What's important s to take your
time ond double check each con-
nection. Applying the old carpen-
ter’'s adage of “measure twice—
cut once” will result in a unit that will
work right the first time. The use of
plastic tie wraps or cabie lacing will
aid in a neat and tidy job.

When wiring the dual-gang

potentiometers, note that for the
most part they are being used as a
level control. Be sure to wire the two
non-wiper terminals in the some
direction. If you reverse one con-
nection, the result will be that one
channel will increase in volume
while the other channel fades out
when the control is turned. On a
related subject, be sure to choose
the terminal that shorts to the wiper
with the control fully counter-clock-
wise when selecting which terminal
is to be grounded. That way, the sig-
nal will be off when the control is
turned all the way to the left
(counter-clockwise). Of course,
there’s nothing wrong with wiring
the DJ MixMaster so that it works
opposite to the traditional arrange-
ment that we are all used to when
working with a rotary control. In
fact. a DJ Mixmaster that reads
“right to left” might be just the thing
for those that like to march to the
beat of a different drummer!

If you do not want to use a wall-
mounted transformer, a standard
fransformer with a current rating
between 300 mA and 1 amp can
be used. However, you will have to
include additional safety equip-
ment such as a fuse and a power
switch, The 110-volt wiring inside the
DJ Mixmaster can not only be @
problem as a source of hum pick-
up. it can be very dangerous work-
ing around while repairing, modify-
ing, or testing the unit. For those rea-
sons, @ wall-mounted transformer
cannot be recommended enough
from a safety standpoint. On the
subject of safety, don’t forget to
ground any metal panels on the
case; a good ground will be need-
ed with some audio gear such as
phonograph turntables mentioned
before.

Once the DJ MixMaster is buitt,
wired, and checked for any errors, it
Is ready for testing.

Testing. Because there are so
many interrelated sections of the
DJ MixMaster, testing must be done
in a logical fashion to ensure that
everything works properly. Let’s start
with the headphone section and
the auxiliary-return input. Since that
combination is a straight-through
connection, once we know it works
we can check out the other inputs



using the headphone amplifier.

Set all of the controls to their min-
imum value. Connect a stereo line-
level source such as a CD player to
J9 and J10. Plug a set of head-
phones into J17. Start the CD play-
er and turn up R53. You should hear
clean, crisp audio with no distor-
tion. Turn down R53 and turn up the
other controls. You shouldn’t hear
any hiss or hum. Connect a micro-
phone to J18 and turn up RS55.
When you speak into the micro-
phone, you should hear yourself
talking along with any other room
noise. Go through all of the other
inputs (J1-48) in turn, checking
them in the same way. Don’t forget
to ground any phonograph turrnta-
bles or the result will be a horrible-
sounding test!

Once you have verified that all
of the inputs work through the
headphone amplifier, connect J15
and J16 to an amplifier and speak-
ers; your stereo will work fine.
Repeat ali of the different tests, ver-
ifying that you can send them to
the main mix. Set S1 and S2 in vari-
ous combinations to see if you can
switch between inputs as well as
crossfade from one to the other
with R65. Any problems that turn
up are most likely caused by an
error in wiring or a possible solder
bridge on one of the perfboards.
Remember, even the most careful
person can make a seemingly
obvious mistake, especially with a
circuit as involved as the DJ
MixMaster. Once you have checked
everything out successfully, it is time
to see what cool things the DJ
MixMaster can do.

Using the DJ MixMaster. Using the
DJ MixMaster is straightforward.
Start by setting the input channel
levels. Connect your turntables and
CD players. Bring up some music on
both the phonograph and CD
player for the same channel—for
example, J1-J4. Set S1 and S2 so
that only that input is connected to
R65. Adjust R11 and R14 for equail
volume levels. Note that those con-
frols should not be fully raised but
somewhere in the one- to two-
o’clock position. Phonograph sig-
nals are a little louder than the line
signails, so R11 might be set a little
lower. Repeat that procedure for

the other input. Once both input
levels are set, they will stay there;
your mixing will be done with R65.
However, you have the fiexibility to
do additional submixing. One inter-
esting trick is to leave a turntable
running with the needle at the end
of a record. All that you will hear is
the repetitive scratching sound of
the record. Mix that in with music
from CDs as an effect. That is easy
to do with the DJ MixMaster
because you can have two CD
players and a turntable connected
at the same time. Most other mixers
force you to switch between the
phonograph and line-level inputs.

Transform switches S1 and S2
take a lithe getting used to.They let
you instantly switch between input
channels. With a little practice,
you'll be the hit of the dance floor.
You can do things like create an
“extended mix” of a song by hav-
ing two copies of the song playing.
At the end of one chorus or break,
cue up the second copy at an ear-
lier portion and hit the transform
buttons. That is also how DJs bring in
scratching from a turntable or
other sound effects.

The auxiliary input and output
circuits let you do all sorts of audio
mayhem. For example, digital multi-
effects processors for use in studios
are available for less than $200.
Almost any effect that you have
heard on a song or the radio such
as reverb, delays, flanging, chorus-
ing, and pitch transposition are all
available. Some will even “sample”
the input applied to them; they will
digitally record the audio fed to
them for about five seconds and
store it, ready to be played back at
the push of a button. When used
with the DJ MixMaster, you can
process your voice when making
announcements, process the music
you are playing. and sample either
your or someone else’s voice. In a
club, you will be right up with the
best DJs. For example, you could
use a pitch-transposing device to
drop your voice down by a fifth
and say something like, “You! In the
red dress! You are evil and no one
on this planet likes youl” At func-
tions like weddings where some
one is making a toast, sliding a little
delay on their voice unexpectedly
can result in all sorts of fun.Don‘t go

overboard with an effect like that,
but it is the perfect thing for a slight-
ly-tipsy relative who is trying to
make the “speech of the decade”.
The possibilities are endless. If you
won’t be using effects processors,
the auxiliary input can be used as
an additional CD player or tape
deck.

The DJ Mix Master is a formidable
audio tool. It is compact, yet has
features not found on even top-of-
the-line mixing boards. You can
easily build it in a coupie of eve-
nings and then launch yourself into
anew career as a Disc Jockey or at
least have a lot of fun at parties! Q
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YOU CAN WIND
YOUR OWN COILS?

i There's no trick to it except

knowing what you are do-
| ing. In a unique, 106-page
| ; book you can become ex-

pert in winding RF, IF,
audio and power coils, chokes and trans-
formers. Practically every type of coil is dis-
cussed and necessary calculations are given
with the mathematical data simplified for
use by anyone. Get your copy today!
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At low frequencies, measuring inductance and/or capacitance

is no big deal, but get to RF frequencies and things

e techniques needed to
measure the values of induc-
tors (L) and capacitors (C) at radio
frequencies differs somewhat from
what is needed to make the same
measurements at low frequencies.
In short, although similarities exist,
the RF measurement is a bit more
complicated. One of the reassons
for that is that stray or “distributed”
inductance and capacitance val-
ues of the test set-up will affect the
results. Another reason is that
capacitors and inductors are not
ideal components, but rather all
capacitors have some inductance,
and dll inductors have capaci-
tance. In this article we will take a
look at several effective methods
for measuring inductance and
capacitance at RF frequencies.

VSWR Method. When a load
impedance is connected across
an RF source, the maximum power
transfer occurs when the load (Z))
and source (Zg) impedances are
equal | = Zg).If those impedances
are not equal, then the voltage
standing wave ratio. (VSWR) will
indicate the degree of mismatch.
We can use that phenomenon to
measure values of inductance and
capacitance using the scheme

get a lot more interesting.

JOSEPH J. CARR

shown in Fig. 1A. The instrumenta-
tion required includes a signal gen-
erator or other signal source, and a
VSWR meter or VSWR analyzer.

Some VSWR instruments require
a transmitter for excitation, but oth-
ers will accept the lower signal lev-
els that can be produced by a sig-
nal generator. An alternative
device is an SWR-analyzer type of
instrument, [t contains the signai
generator and VSWR meter, along
with a frequency counter to be
sure of the actual test frequency.
Whatever signal source is used,
however, it must have a variable
output frequency. Further, the fre-
quency readout must be accurate
(the accuracy of the method
depends on knowing the actual
frequency).

The load impedance inside the
shielded enclosure consists of a
non-inductive resistor (R) that has a
resistance equal to the desired sys-
tem impedance resistive compo-
nent (50 ohms in most RF applica-
tions, and 75 ohms in television and
video). An inductive reactance (X|)
and a capacitive reactance (X¢)
are connected in series with the
load. The circuit containing a resis-
tor, capacitor. and inductor simu-

lates an antenna-feedpoint imped-
ance. The overall impedance is:

Z, = VR?+ (X -Xo* (D)

Note the reactive portion of
Equation 1. When the condition
IX I = [ X | exists, the series net-
work is at resonance, and VSWR is
minimum (see Fig. 1B). This gives us a
means for measuring the values of
the capacitor or inductor, provided
that the other is known. That is, if
you want to measure a capaci-
tance, then use an inductor of
known value. Alternatively. if you
want to know the value of an
unknown inductor, use a capacitor
of known value.

Using the test set-up in Fig. 1A,
adjust the frequency of the signal
source to produce minimum VSWR.

1. For finding an inductance
from a known capacitance:

L 102

= Ap2f2 2
4m2f2C,, )
Where:
é'H =inductance in microhenrys (uH)
F Is the capacitance in pico-
farads (pF)



VSWR

I

|

i

131 .
3 F,

S S F....._l 4

SRS RARRERATEE

FREQUENCY

i

Fig. 1. The VSWR method for measuring L and C is shown in A while the VSWR-vs.-frequency curve

is shown in B.

f is the frequency in hertz (Hz)

2. For finding a capacitance
from a known inductance:

Cop - 107 3
“an2 £21
4 foLy,

The accuracy of this approach
depends on how accurately the
frequency and the reactance are
known, and how accurately the
minimum VSWR frequency can be
found.

Voltage Divider Method. A resis-
tive voltage divider is shown in Fig.
2A. This circuit consists of two resis-
tors (R1 and R2) in series across a
voltage source V.The voitage drops
across R1 and R2 are V1 and V2,
respectively. We know that either
voltage drop is found from:

VR
VX = X (4)
R1+R2

Where: Vy is V1 and Ry is R1 or,
Vx is V2 and Ry is R2, depending
on which voltage drop is being
measured.

We can use the voltage divider
concept to find either inductance
or capacitance by replacing R2
with the unknown reactance

Consider first the inductive case. In
Fig. 2B resistor R2 has been
replaced by an inductor (L).
Resistor R1 is the inductor series
resistance. If we measure the volt-
age drop across R1 (i.e. "E” in Fig.
2B), then we can calculate the
inductance from:

_R \/ "V.*Z_( R;)_’ 5)
L= omp” () Rl
As can be noted in Equation 5, if

R1 >> Rg, then the quotient Rg/R1
becomes negligible.

1

e AR T R0 S e T

Fig. 2. A simple voltage divider is shown in A
and a reactance voltage divider is in B.

In capacitors the series resis-
tance is typically too small to be of
consequence. We can replace L in
the model of Fig. 2B with a capaci-
tor, and again measurie voltage E.
The vdlue of the capacitor will be:

C = 721tfx.106__
Y

The value of resistance selected
for R1 should be approximately the
same order of magnitude as the
expected reactance of the
capacitor or inductor being mea-
sured. For example, if you expect
the reactance to be, say, between
1000- and 10,000-ohms at some fre-
quency, then select a resistance for
R1 in this same range. That will keep
the voltage values manageable.

(6)

Signal Generator Method. If the
frequency of a signal generator is
accurately known, then we can
use a known inductance to find an
unknown capacitance, or a known
capacitance to find an unknown
inductance. Figure 3 shows the test
set-up for this option. The known
and unknown components (L and
C) are connected together inside
a shielded enclosure. The parallel-
tuned circuit is lightly coupled to
the signal source and the display
through very low-value capacitors
(C1 and C2). The rule is that the
reactance of C1 and C2 should be
very high compared with the reac-
tances of L and C at resonance.

The signal generator is equipped
with a 6-dB resistive attenuator in
order to keep its output imped-
ance stable. The output indicators
should be any instrument that will
read the RF voltage at the frequen-
cy of resonance. For example, you
could use either an RF voltmeter or
an oscilloscope.

The procedure requires tuning
the frequency of the signal source
to provide a peak output-voltage
reading on the voltmeter or scope.
If the value of one of the compo-
nents (L or C) is known, then
the value of the other can be cal-
culated using Equation 2 or 3, as
appropriate.

Alternate forms of coupling are

MON SOIUOL8(3 ‘6661 AN

&
-h



Electronics Now, July 1999

F Y
[~

Fig. 3. If the frequency output of a signal generator is accurately known, we can use a known induc-
tance to find an unknown capacitance, or vice versa.

shown in Fig. 4. In either case, the
idea is to isolate the instruments
from the L and C elements. In Fig.
4A the isolation is provided by a
pair of high-value (10,000-ohm to 1
megohm) resistors, R1 and R2.In Fig.
4B the coupling and isolation is pro-

Fig. 4. Different ways to couple L and C ele-
ments to the test instruments.

vided by a one- or two-turn link
winding over the inductor. The links
and the main inductor are lightly
coupled to each other.

Frequency-Shifted Oscillator Method.
The frequency of a varicble-fre-
quency oscillator (VFO) is set by the
combined action of an inductor
and a capacitor. We know that a
change in either capacitance or
inductance produces a frequency
change equal to the square of the
component ratio. For example, for
an inductance change:

L2 = L1 x[(%)z-l] %

Where:
L1 is the original inductance
L2 is the new inductance
F1is the criginal frequency
F2 is the new frequency

From this equation we can con-
struct an inductance meter such as
the one shown in Fig. 8. This circuit is
a Clapp osciltator designed to
oscillate in the high-frequency (HF)
range up to about 12 MHz. The
components L1, C1, ana C2 are
selected to resonate at some fre-
quency. inductor L1 should be of

the same order of magnitude as Ly.
The idea is to connect the
unknown inductor across the test
fixture terminals. Switch S1 is set to
position "b” and the frequency (F1)
is measured on a digital frequency
counter. The switch is then set to
position “a” in order to put the
unknown inductance (Ly) in series
with the known inductance (L1).
The oscillator output frequency will
shift to F2. When we know L1, F1 and
F2 we can apply Equation (7) to
calculate Ly (L2 in Equation 7).

If we need to find a capaci-
tance, then modify the circult to
permit a capacitance to be
switched into the circuit across C1
instead of an inductance as shown
in Fig. 5. Replace the *L" terms in
Equation (7) with the comrespond-
ing "C” terms.

Using RF Bridges. Most RF bridges
are based on the DC Wheafistone
bridge circuit (see Fig. 6). In use
since 1843, the Wheatstone bridge
has formed the basis for many
different measurement instruments.
The null condition of the Wheat-
stone bridge exists when the volt-
age drop of R1/R2 is equal to the
voltage drop of R3/R4. When the
condition R1/R2 = R3/R4 is true, then
the voltmeter (M1) will read zero.
The basic measurement scheme is
to know the values of three of the
resistors, and use them to measure
the value of the fourth. For exam-
pte. one common scheme is to
connect the unknown resistor in
place of R4, make R1 and R3 fixed
resistors of known value, and R2 is a
calibrated potentiometer marked
in ohms. By adjusting R2 for the null
condition, and then reading its
value, we can use the ratio (R2 x
R3)/R1 = R4.

The Wheatstone bridge works
well for finding unknown resistances
from DC to some relatively low RF
frequencies, but to measure L and
C values at higher frequencies we
need to modify the bridge. Three
basic versions are used: Maxwell
bridge (Fig. 7). Hay bridge (Fig. 8).
and Schering bridge (Fig. 9).

Maxwell Bridge. The Maxwsll
bridge is shown in Fig. 7. The null
condition for this bridge occurs
when:
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= *SEE TEXT

Fig. 5. This circuit uses the frequency-shift method to measure the value of an unknown inductance.
It is easily modified 10 measure an unknown capacitor instedad.

L1 = R2 x R3 x Cl
and
R4 = R2 x R3 9)
R1

The Maxwell bridge is often used
to measure unknown values of
inductance (e.g. L1) because the
balance equations are totally inde-
pendent of frequency. The bridge is
also not too sensitive to resistive
losses in the inductor (a failing of
some other methods). Additionally.
it is much easier to obtain calibrat-
ed standard capacitors for C1 than
it is fo obtain standard inductors for
L1. As a result, one of the principal

RF
INPUT

R1 R3

M1

©

R2 R4

Fig. 6. The Wheatstone bridge has beer. used
since 1843.

(8) uses of this bridge is inductance

measurements.
Maxwell bridge circuits are often

J1
RF INPUT
= R2€
R1 C1
L1
R3 R4

e

©

RF
VOLTMETER

Fig.7. Inthe Maxwell bridge, the balance equa-
tions are independent of the frequency.

used in measurement instruments
called Q-meters, which measure
the quality factor () of inductors.
The equation for Q is, however, fre-
quency sensitive:

Q=2xamxFxRlxCl (10)
Where: F is in Hertz, R1 in ohms, and
C1 in farads.

Hay Bridge. The Hay bridge (see
Fig. 8) is physically similar to the
Maxwell bridge, except that the
R1/C1 combination is connected in
series rather than parallel. Unlike the
Maxwell bridge, the Hay bridge is

frequency sensitive. The balance
equations for the null condition are
also a little more complex:

_ R2 x R3 x CI

L1 Nih (1)
[
] 1
_|R2xR3 12
- (2 o] o
Where:
1

C=%xrixc 1

The Hay bridge is used for mea-
suring inductances with high Q fig-
ures, while the Maxwell bridge is
best with inductors that have a low
Q value.

Note: A frequency-independent
version of Equation (11) is possible
when Q is very large (i.e. >100):

Ll = R2xR3xCl1 (14

Schering Bridge. The Schering
bridge circuit is shown in Fig. 9. The
balance equations for the null con-
dition are:

- C2 xRl (15)
C3 = 2]

R2
L1
R4

<

)

7

RF

VOLTMETER

Fig. 8. The Hay bridge is used to measure
inductances with high Q values..
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Fig. 9. The Schering bridge is used to find the
capacitance and power factor of capacitors.

and

_ C2 xRl

R2 (16)

R3

The Schering bridge is used pri-
marily for finding the capacitance
and the power factor of capaci-
tors. In the laftter applications no
actual R3 is connected into the cir-
cuit, making the series resistance of
the capacitor being tested (e.g.
C3) the only resistance in that arm
of the bridge. The capacitor’'s Q
factor is found from:

1

Os=gxrixct 17

Finding Parasitic Capacitances
and Inductances. Capacitors and
inductors are not ideal compo-
nents. A capacitor will have a cer-
tain amount of series inductance
(called “parasitic inductance”). This
inductance is created by the con-
ductors in the capacitor, especially
the leads. In older forms of capaci-
tor, such as the wax-paper dielec-
tric devices used prior to about
1960, the series inductance was
very large. Because the induc-
tance is in series with the capaci-
tance of the capacitor, it forms a
series-resonant circuit.

Figure 10 shows a test set-up for
finding the series-resonant frequen-
cy. A fracking generatoris a special
form of sweep generator that is syn-
chronized to the frequency sweep
of a spectrum analyzer. They are
used with spectrum analyzers in
order to perform stimulus-response
measurements such as Fig. 10.

The nature of a series-resonant
circuit is to present a low imped-
ance at the resonant frequency,
and a high impedance at all fre-
qguencies removed from reso-
nance. In this case (Fig. 10}, that
impedance is across the signat line.
The display on the spectrum ana-
lyzer will show a pronounced, sharp
dip at the frequency where the
capacitance and the parasitic
inductance are resonant.

The value of the parasitic series
inductance is:

Fig. 10. Use this set up to find the parasitic series inductance of a capacitor.

1

L=2wpc Sl

Inductors are also less thar
ideal. The adjacent turns of wire
form small capacitors, which when
summed up can result in a relative-
ly large capacitance value. The
illustration that appears at the
beginning of this article shows a
method for measuring the parallel
capacitance of an inductor.

Because the capacitance is in
parallel with the inductance, it
forms a parallel-resonant circuit,
Those circuits will produce an
impedance that is very high at the
resonant frequency, and very low
at frequencies removed from reso-
nance. In the lead illustration, the
inductor and its parasitic parallel
capacitance are in series with the
signal line, so will (ike the other cir-
cuit) produce a pronounced dip in
the signal at the resonant frequen-
cy. The value of the parasitic induc-
tance is:

1

e P

C =

Conclusion. There are other forms
of bridges, and other methods, for
measuring L and C elements in RF
circuits, but those discussed here
are the most practical. That's espe-
cially true if you do not own or have
access 1o specidlized instruments.Q

THE COLLECTED WORKS OF
MOHAMMED ULLYSES FIPS

#166—By Hugo Gernsback. §
Here is a collection of 21 April K
Fools Articles, reprinted from
the pages of the magazines
they appeared in, as a 74- |
page, 8% x 11-inch book. The SIS
stories were written between ¥ e
1933 and 1964. Some of the
devices actually exist today.
Others are just around the comner. All are fun and
almost possible. Stories include the Cordless
Radio Iron, The Visi-Talkie, Electronic Razor, 30-
Day LP Record, Teleyeglasses and even Elec-
tronic Brain Servicing. Get your copy today. Ask
for book #1686 and include $9.99 (includes ship-
ping and handling) in the US (First Class), Cana-
da and Overseas (surtace mail), and order from
CLAGGK Inc., P.O. Box 4099, Farmingdale, NY
11735-0793. Payment in US funds by US bank
check or International Money Order. Aliow 6-8
weeks for delivery. MAO5




“Sniff’ Out Transmitters
with the RF Informant

Do more than search for transmitters with this pocket-sized RF-strength meter.

ention the phrgse “transmit-

ter detector” and the first
image that comes to mind. is prob-
ably one of searching for hidden
surveillance  microphones, or
"bugs”. However, there is a use for
such "bug sniffers” beyopd the
scope of the standard. “James
Bond” scenario. Examples of using
an RF detector on the test bench
include checking the operation of
devices such as two-way trans-
ceivers, ham radios, cellular and
cordless telephones, and baby-
room monitors. Yet another some-

RICK DUKER

what unique and interesting appli-
cation for this device is checking
microwave ovens for leakage.

The pocket-sized RF Informant
presented here is just such a
device. Technically, it can be
described as an AM/FM near-field
radio-frequency receiver. The rela-
tive field strength of any RF signal
that is in close proximity to the RF
Informant’s antenna is monitored,
with the field strength displayed on
arow of nine LEDs. An audio output
is provided for earphone monitor-
ing of the received signals.
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& Ot 17— {
1000pF LED2
cs . 18 - ,
1000p!
3 " =
Jok .8 15 ST\
i LEDA\_J/
ic2 i
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o JF 22016 1 +
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T s1 3 ¢ 10K
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Fig. 1. The RF Informant is a wideband rezeiver that can show the relative strength of the received
signal on a series of LEDs. An earphone can also be used to listen to the received signal. Closing

S2 can enhance sensitivity in the FM band.

The RF Informant
operates in two
reception g
modes —
wideband
and  high-
band. In the
wideband
mode, the
receiver s
un-tuned
and will
detect
practically
any RF fre-
guency from
the low AM
band below 500 kHz into the
microwave range above 2 GHz. In
the highband mode, the receiver is
optimized for operation in the FM
broadcast band.

And yes, the RF Informant can
locate hidden fransmitter surveil-
lance “bugs”.

Circuit Description. The schematic
diagram for the RF Informant is
shown in Fig. 1. RF signals arriving at
ANT1 are coupled by C5 to the
detection circuit. A high-imped-
ance ground connection for wide-
band reception is provided by R3.
With U switched into the circuit by
S2,the circuit is optimized for the FM
band.

Diodes D1 and D2 do detection
and demodulation. The detected
signal is fed to the non-inverting
input of IC1. That op-amp is config-
ured as a non-inverting amplifier
with a fixed gain of about 480. The
particular device specified uses
junction field-effect transistors (JFETs)
on the inpufts; that increases sensi-
tivity due to their high impedance.
Potentiometer R? is a squelch con-
trol that adjusts the offset of IC1.The
amplified detector output that
appears on pin 6 of IC1 is fed to J1.
A suitable high-impedance ear-
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Fig. 2. The RF Informant must be built on a PC board, use this parts-placement diagram if you are
using the foil pattern provided in this article. Don’t forget 10 install the jumpers where indicated.

phone can be connécted to J1 if
you need to listen fo the detected
signal. Additionally, R6 and Cé
smooth the signal.

The smoothed signal is then
applied to the input of IC2, an
LM3914 dot/bar display. That chip
contains a resistor network and a
set of comparators. Depending on
the input voltage applied to pin 5,
one or more LEDs will be turned on
to display the relative voltage level.
In the RF Informant, a bar display is
selected by tying pin 3 to the posi-
five supply voltage; at the lowest
voltage, only LED? will be illuminat-
ed. As the voltage increases, each
LED comes on in turn until, af the
highest voltage level, all nine
devices are glowing. Resistors R7
and R8 set the reference voltage
for a full-scale reading. Note that
there are no current-limiting resis-
tors for the LEDs; R7 and R8 limit the
LED current as well.

Since IC1 requires a split power
supply, R1, R2, and C3 create a

“ground” reference. Even though
power is supplied by Bl, a 9-volt
battery, C1 and C2 filter any noise
that might stray into the supply
lines.

Building the RF Informant. Since
the RF Informant uses high frequen-

’Q—‘Z-INCHES —b’

Here’s the foil pattern for the RF Infermant.
Using a single-sided board makes the board
easy to erch and the project easy to build.

PARTS LIST FOR THE RF
INFORMANT

SEMICONDUCTORS

IC1—TLO071 operational amplifier,
integrated circuit

IC2-—1.M3914 Dot/bar display driver,
integrated circuit

DI, D2—ECG112 or similar siticon
diode

LEDI1-LEDY9—Light-emitting diode,
red subminiature

RESISTORS

(All resistors are Y4-watt, 5% units

unless otherwise noted.)

R1-R3, R6—10,000-ohm

R4—100,000-ohm

R5—220-ohm

R7—2200-0hm

R8—12,000-ohm

R9—10,000-ohm potentiometer. panel
mount (see text)

CAPACITORS

C1—220-pF, 16-WVDC, electrolytic
C2—0.1-pF. ceramic-disc
C3—100-pF, 16-WVDC, electrolytic
C4, C5—1000-pF, ceramic-disc
C6—10-pF. 16-WVDC, electrolytic

ADDITIONAL PARTS AND

MATERIALS

Li—I-pH inductor

S1—Single-pole, single-throw switch
(see text)

S2—Single-pole, single-throw switch

J1—Subminiature phone jack

Bl-—9-volt battery

ANT1—Telescoping antenna

Note: The following items are available
from Quantum Research, 17919 77th
Ave., Edmonton, AB, CA T5T 2St:
Etched and drilled PC board, $10.00;
Kit of all parts, enclosure, and PC
board. $69.95; Assembled RF
Informant, $99.95. Please add $5.00
for shipping. All prices are in US dol-
lars. Canadian residents must add
appropriate PST and GST.

cies, a printed-circuit board must
be used. A foil pattern has been
included for making your own
board. If you don’t want to etch a
board, one is available from the
source given in the Parts List.

Follow the parts-placement dia-
gram shown in Fig. 2 for the locations
of the various components. While
there is no necessary order when
instaling the parts, it is best to always
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Fig. 3. The completed RF Informant fits in a
case that's comfortable to hold. Note that in the
author’'s prototype shown here, R9 and S1 are
combined into a single unit. That way, a single
control can be used for both switching the RF
Informant on and off as well as adjusting the
gain of ICl—a method used on almost all
radios.

start with the smallest ones first;
heat- and static-sensitive devices,
such as semiconductors, should be
saved for last. In light of that, start
with the jumper wires. You can clip a
short piece of lead from a resistor for
use as a jumper. If you want to use
sockets for the ICs, they should be
mounted at this time, aiso.

The capagcitors, resistors, and L1
are all mounted vertically. Note
that C1, C3, and Cé are polarized
components; double-check their
orientation before installing them.

We are now ready for the semi-
conductors., Watch the orientation
with those; be sure that they are fac-
ing the correct way before soldering
them to the board. After mounting DI
and D2, install LED1-LEDS9. The light-
emitting diodes must be mounted
high enough off of the board so that
they can be seen through the case
cover. Most diodes have leads that
will let you mount them so that the
tips of the components are about 1
inch above the board. Keep them
as long as possible.

Prepare the enclosure by driling

holes for S1,S2, R9, J1, and ANT1. An
example arrangement is shown in
Fig. 3. Note that in that example
(the author’s prototype). R? and S1
are one physical component. Using
a switched potentiometer like that
gives the RF Informant the opera-
tional feel of a standard radio.
Install those components in the
enclosure. If you absolutely can’t
locate a switched potentiometer,
separate components could be
used.

A window is needed on the cover
for the LEDs. An easy way to "mill” a
slot Is to mark the location for the
*window” and drill a row of holes
across the cover, Once the holes are
drilled, file the rough edges so that a
slot is created. With the PC board
temporarily placed in the case and
the cover on, the LEDs should be vis-
ible through the slot.

Insulated wires are used to con-
nect the rest of the components to
the board. When everything is con-
nected, the board is fixed in place
with double-sided foam tape or a
couple of dalbs of silicone adhesive.

Finally, install the ICs in their sock-
ets, making sure that they are
plugged in the right way around.
Snap a fresh 9-volt battery in place,
and the RF Informant is ready for
testing.

Testing and Use. Plug an ear-
phone into J1 and turn on S1. Select
S2 for wideband reception. With
the antenna extended, you should
hear some sounds, and one or
more LEDs will probably be lit.
Rotate R? and note the behavior of
the display; you will note that you
can control whether the LEDs are
on or off. With LED1 just at the point
of turning on, the receiver is adjust-
ed for maximum sensitivity.

To test the unit further you will
need an RF transmitter such as a
cellular phone, cordless phone,
baby-room monitor, FM  wireless
mike, walkie-talkie, or any other sim-
ilar device. Hold the RF Informant
away from yourself with the anten-
na vertical. Sweep the unit in an
arc. You will see that there are two
directions that have the strongest
reading. If the signal gains strength
as you move in the direction of the
signal, you should be getting closer
to the signal source. If the signal

weakens, reverse your direction.

Adjust R9 for a reading on the
LEDs that is not “pegged” to the
limit. Continue to head in the direc-
tion of the strongest signal. You
might need to correct your head-
ing by sweeping the RF Informant in
an arc to get a new bearing. You
should also monitor the signal with
an earphone plugged into J1. You
might need to adjust the antenna
length to pinpoint the RF source if it
is quite strong.

If you are getting too much inter-
ference on the wideband setting,
selecting the highband setting with
S2 will usually glve better recep-
tlon—especially from an FM trans-
mitter. Note that sources of interfer-
ence can include light dimmers
and fluorescent lighting.

Experience is the key to effec-
tively using the RF Informant.
Practice with hidden fransmitters so
that you can become familiar with
the controls and monitoring tech-
niques. You'll be amazed at how
many sources of RF there are
around youl Q0
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A Super-Safe
Smart Crosswalk

Here’s a new safety system that can keep you frem getting that “run-down”

B rossing a busy street, espe-
cially at night, can be a dan-
gerous affair, but it Is also one that
could soon be a lot safer. That's
because the new “LightGuard
System Smart Crosswalk” warning
system makes it much easier for dri-
vers to know when pedestrians are
in a crosswalk. The system, from
LightGuard Systems (LGS). Inc. (Santa

Rosa, CA), works much like the

flashing lights embedded in lang-
ing strips and taxi ways at dirports.
Indeed, this is where the system’s
inventor, Mike Harrison, ~.a former
commercial pilot, got the original idea.

The LightGuard System’s flashing
amber-color LED lights are embed-
ded in the street on both sides of a

pedestrian crosswalk. Installed so -

they face oncoming traffic, the
lights can be seen by approaching
motorists up to 1500-feet dway. That

greatly increases the warning that-

Qa driver has to step on the brakes;
especidlly at night or'in bad weather.

The warning system is automati-
cally activated when a pedestrian
passes between the Automatic
Activation Bollards positioned near
the crosswalk entrance zone. Those
posts use break-beam technology
that is already used extensively in
industrial applications. The system
determines the pedestrian’s direc-
fion of movement and does not
reactivate the warning when the
pedestrian exits.

Pedestrians will not be aware of
the activation, especially during
daylight hours, but only that traffic is
stopping. Pedestrians can dalso
manudlly push buttons located on
either side of the crosswalk. The
flashing automatically shuts off
after a set period of time, usually 15
to 20 seconds.

feeling when crossing a busy street.

BILL SIURU

"The lightguard system'’s flashing LED lights-are embedded in the street on both sides of a pedestri-

_~ Push But
-

In Roadway Sgnalhead

an crosswalk. The flashing lights warn oncoming drivers to slow down and stop for a crossing

pedestrian.

Design Considerations. Much effort
went into selecting the right flash
rate as well as light placement and
aiming so that they get the atten-
tion of motorists and are visible
down the entire motorist-viewing-
path. The lights flash in unison at a
pulse rate designed for maximum
recognition. Challenges in getting
the system right included making
sure the lights were the right hue of
amber and that they flickered in
any direction, yet did not pulse at
rates that might induce eplileptic
drivers to have seizures. Mcatorists
say the strobe-like flash catches
their eye without dangerously dis-
tracting them.

The amber LED provides good

The system’s low-profile signal heads project
only about Y2 inch above the pavement. A ver-
sion that is more snowplow-friendly is under
development.

visibility in bright sunlight and in
adverse weather, and the system
is especially effective at night.
Statistics show that pedestrians are
1100 times more likely to be hit by a
car at night than during the day.
Eight out of ten drivers who struck
(Continued on page 86)
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EARN

MORE
MONEY?

BeanFCC
LICENSED

ELECTRONIC TECHNICIAN!

Earnup to
$60 an hour
and more!

2 1| No previous experience needed!

www.unbound-tech.com
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1-877-UNBOUND

Development Boards, Microcontrollers, Kits,
Control and Measurement

o JCM Vulcan Logic Trainer: Design and test
digital circuits In minutes with this trainer and a
breadboard. $32

o JCM Advanced dig daughterboard  $39

« JCM Analog Tralner: Use on its own. or to
complement to the logic trainer. test analog
circuits in minutes. $45

o UTI PiC-Mlcro Tralner. This system gives you
the flexibility 4o test and experiment with micro
based designs, includes a 64K-bit non-volatife E?
merm. and RS-232 and RS-485 drivers. $129

o UTI Control Tralner: Real world interface for
the trainer series. with inputs and outputs for
measurement and control. analog cond. relays.
buffered dig /O. and more. $69

o JOM Cybug] kit. a great little robot kit for the
hobbyist $32

« Prototyping breadboard to fit the above

Microcontrolier Boards and Interfaces

These boards include voltage regulation. 64K-bit
serial 2, RS-232 and RS-485 drivers. interface

with screw terminals and/or stackable expansion
headers.
« UTI-P76F: A flash PIC micro dev board $169
o UTI-11A1: A 6BHC11 based SBC $189
Some interfaces available: $49-$99
-4 and 8 channel analog zero and span cct
- B SPDT relays with 2A contacts
- 2A dual H-bridge for motors and solenoids
- Audio capture. 2-4 min of audio
- Micro modem rates @ 2400 - 28.8
= LCD. 2 line x 16 char. and 4 line x 20 char
- Ambient temperature and relative humidity
o UTI-12CM-XXX-X: Non-volatile 1’C memory
boards (up to 512Kb per board!) $39

Development, Prototype and Testing Serial Control and Measurement

o UT1-XX-232.485 Series: measure Inputs and
trigger events over serial. uses simple ASCII
protocol $99-5299

= UTI-05-XXX: 0-5VDC 4 channel 8 bit A/D

— UTL-DI-XXX: 0-30VDC 4 channel digita! Input.
adjustable trigger level

— UTI-OC-XXX: 8 channel open collector
outputs. opt SV pull-up, drive relays or
solenoids

~ UTI-RE-XXX: 4 SPDT ralays w/ 2A contacts

- UTIPM-XOXC 2 channel PWM oufput with
two buffered digital outputs. good for motor
coritrol apps. opt H-bridge version.

=UTI-WM-XXXX: amblent tempaerature and
relative humidity. 8 bit resolution

- More available....

o UTI- 232-485: Speak to an RS-485 device with
your PC. extend 500" to other serial devices. or
chain several UTI-XX-485 devices. $129

Other Exciting Products

o UTI-WCI: Serlal CCD Camaera. Board level. takes
serlal commands through RS-232 at up to 115&
Baud. returns CCD data In various res. Great for
pics and experimenting. PC YW incl.  $249

o UTI-SCL: WinCam.Liva. Serial port based
webcam system for your PC. $499

* UTI-SCP: SecureCam Pro. Remote access surveil-
lance camera. event trigger. motion detection.
outdoor encl. available $599

o UTI-ACC: Capture and play 2-4 min of audlo.
line level input. dry contact trigger $129

o UTI-MP-XOXX: serial RS232 radlos, 00MHz
narrow band RF. ch selectable. 1000" range
outdoor, combine with our control and measure-
ment products for a telemetry system. $519

* All prices in USS
**Shipping and handling not included

We also provide affordable electionic design, consulting. assembly, and praduct development.

Technologies Inc.
1-877-UNBOUND
] (1-877-862-6863)

#25-1725 30 Ava NE Calgary, Albaerta, CANADA T2E 7P6

Tal:
Paymant by Cash, Chk. MO, COD

Call us to receive details via fax, mail or email.

403-291-0054 Fax: 403-201-0017

No costly school. No commuting to class.

The Original Home-Study course prepares |

you for the “FCC Commercial Radio-
telephone License.” This valuablelicenseis
your professional “ticket’ to thousands of
exciting jobs in Communications, Radio-
TV, Microwave, Maritime, Radar, Avionics
and more...even start your own business!
You don’t need a college degree to qualify,
but you do need an FCC License.

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

Or, Call 1-800-932-4268 Ext. 210

----------------------1

commanbd PRODUCTIONS
FCC LICENSE TRAINING, Dept. 210
P.O. Box 2824, San Francisco, CA 94126
Please rush FREE details immediately!

NAME —
ADDRESS
City STATE ZIiP

L----------------------
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PIC’n

LEARN ABOUT PIC MICROCONTROLLERS

Books

EASY PIC'n - Beginner

$29.95

PIC'n Up The Pace - Intermediate  sa4.95

NEW!

PIC’'n Techniques - Intermediate

8-pin PICs

$34.95

« Timer 1, timer 2 and the capture/compare/PWM (CCP) module
+ Talking to a PIC with a PC using a terminal program
« Test equipment and data logger experiments

See Table Of Contents:

http://www.sq-1.com

Secure Online Ordering Is Available

+ $4 s/h in US for 1 book, $5 for 2 books, $6 for 3 books
VISA, MC, AMEX, MO, Check
CA residents please add 7.25% CA sales tax
PIC and MPLAB are trademarks of Microchip Technology Inc.

SQUARE

1

BLECTRONICS

P.0. Box 501, Kelseyville, CA 95451

Voice (707) 279-8881

FAX (707) 279-8883

Web Site: http /iwww.sq-1.com

€-Mail sqone@pacific.net




Any waveform you want!

@ Synthesized Signal Generator
New Clean sinewaves DC-21.5 MHz, .001% accuracy!
Features: .01 Hz steps. DC Offset. RS232 remote control.
v 21.5MHz @ Arbitrary Waveform Generator
v .01 Hz steps 40 Megasamples/Second. 32,768 points. 12 bit DAC
@ Function Generator

e :1# alt;-el:ggk Ramps, Triangles, Exponentials & more to 2 MHz!
@ Pulse Generator
Telulex Inc. model SG-100A Digital waveforms with adjustable duty cycle
DC to 21.5 MHz linear InVExt AM, SSB, InVExt FM, PM, Ramps, Triangles,
and log sweeps Dualtone Gen. BPSK, Burst Exponentials
Pulse Generator N Arbitrary Waveforms  Unlimited Possibilities!

rgy § o
Ielulex Inc'\/\/\/vuss 0ld Middlefield Way S Tel (650) 938-0240 http://www.Telulex.com
Mountain View, CA 94043  Fax (650) 938-0241 Email: sales@Telulex.com

CIRCLE 312 ON FREE INFORMATION CARD

Network Service Tool Set PC Service Tool Set

Popular installation and service tools for networks, modems and Contains all tools needed to troubleshoot & service

telephones. All hand tools are professional heavy duty type. IBM-compatible PCs. Set includes:

Use the compact tester on 10BASE-T (UTP & STP), thin ® AMI Diagnostic Software  # Serial & Parallel

Ethernet (BNC), 8-position Token Ring, AT&T 258A and ® POST Card Loopback Connectors

EIA/TIA 568A/B. Automatically scans cables for continuity, ® Logic Probe ® DIP IC Puller

wiring sequence and polarization. Tests STP cable ground. o Digital Multi-Meter ® PLCC IC Puller

Testing installed cables is easy with Remote Terminator - ® AC Receptacle Tester ® Grounding Wrist Strap
o Serial Adapter & Key Top Puller

and gender changers (UTP and BNC). 9V battery included.

® Coax Stripping Tool, RG-58 & RG-59 PC Diagnostic Tool Set Order No. 55000 $1 98.00
— :

® BNC Crimping Tool, RG-58 & RG-59 " :

® Modular Cutting/Stripping/Crimping : AMI Diagnostic Software
Tool (4, 6 & 8-Position) POST Card

o Multi-Network Cable Tester Order No. 55555 $89.00

® AC Receptacle Tester .
Metwork Installation
Tool Set

® Cable Cutter

Order No. 55625 $197.00

® Network Tool Set 55625 S
without the Multi-Network =

Cable Tester. S . ~ f & §

Order No. 55600 $99.00 o - %‘
Call for your FREE Catalog CALL TODAY! S
® o
Graymark’ 800-854-7393 :
P.O. Box 2015 Tustin, CA 92781 (a1 [ 4 m =
http ://www.labvolt.com E! "'”""""C""’ 1O Spvs 51
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Mlscellaneous

Elenco Quad Power Supply
Model XP-581

* ~1.5VDC -

*BIVAC@ 1A &
- 12.6VAC center
= tapped @1A
4 Fully Regulated DC Power
Supplies in One Unit
4 DC voltages: 3 hxac +5Y @ A +1V @ 1A 12V @ SR
Veriable - 2.8 - 20V @ 2A

Elenco Power Supply Kit
Model XP-720K
» 1.5VDC » 15VDC @ 1A

-15VDC
« 5VDC @ 3A y

Electronic Playground
and Learning Center
Contains Over 50
Experiments

sq 9_95

*54.%

Elenco Model EP-50

Elenco Model MX—9300
Four Functions In One

Elenco DC Power Supply
Model SPL-603 579 95
L]

3A 0-30VDC

The SPL-603 is a solid-state DC power supply provid-
ing the exact outpul voltage no matter what current
you use. It contalns one fully regulated power supply.
The variable voltage is capable of delivering 0-30V at
up to 3A. The output is precisely hsid to the desired
output voltage by a special regulating circuit. Qutput
tully protected from overioad.

Digital/Analog s
Trainer |

s89.°% '

|deal for Schools

Elenco Model XK-150

i ereenned |

. *450

Features:

« One Instrument with four test and measuring systems:
« 1.3GHz Frequency Counter
« 2MHz Sweep Function Generator
« Digital Multimeter

5V @2A

» Digital Triple Power Supply - 0-33V @ 34, 15V @ 1A,

Generators & Counters

Elenco Sweep Function Generator

10 Function 1.3GHz Unlversal Counter
Elenco Model F-1300

Multifunction Counter

w/ bullt-in frequency counter Model GF-8036

This sweep function generator with counter is an instrument capable of
generating square, triangle, and sine wavetorms, and TTL, CMOS pulse
over a frequency range from 0.2Hz to 2MHz.

- Frequency .05Hz - 1.3GHz 3 Ranges

* Period - Can read 60Hz to 60.000000 F=1/T
« Totalize - Counts to 199,899,999

* APM - 3 to 2099994 APM

+ Outy Cycle

+ Max/Min/AVG with Time
+ Stop-walch set .2 sec. to 100 hrs.

* Math Functions

« Timer - 2 sec. to 99 days
+ Pulse Width - 0.1ms to 66666.6ms

$225

Elenco RF Generator with Counter
(100kHz - 150kHz) Model SG-9500

Features internal AM mod. of
tkHz, RF output tOCMV -
35MHz. Audio output tkHz @

1V RMS. $225

$119.95

$G-9000
{analog, w/o counter)

B&K 20MHz Sweep/Function Generator
with Frequency Counter

*0.2Hz 10 20MHz

* AM & FM modulation $

= Burst Operatlon

* Externai Frequency counter to

30MHz

« Linear and Log sweep

10MHz Model 4017
5MHz Model 4011

Kit Corner
over 100 kits available

Model AK-870
Radio Control Car Kit

24

« Solderless

*+ 7 Functions

« Radio Control
Transmitter Inciuded

AM/FM
Transistor
Radio Kit
w/ Stand

529_95”

Model AK-700

Pulse/Tone
Telephone Kit

Ideal
School
Project

Maodel 4040

Data Hold,

Sensitivity,
Controlled.

$309
$249

| BK PRECISION |

{min., max.,

B&K Model 1875

10Hz - 2.5GHz

*189

| Ultra sensitive

| synchronous

' detector bar-
graph and RF
strength.

3 Channels

Measures Freguency, Period,

Relative, Memory
average). High
Microprocessor

Elenco Handheld
Universal Counter
10Hz - 2.8GHz
Model F-2800

Features 10 digit display, 18 seg-
ment amd RF signal strength bar-

graph.

tncludes antenna, NiCad battery,

and ACadapter.

'Elenco Digital / Analog Trainer

Model XK-700

Elenco’'s newest advanced
Digital / Analog Trainer is spe-
cially designed for school pro-
jects. It is built on a single PC
board for maximum reliability. 1t
includes 5 built-in power sup-
plies, a function generator w/
continuously sine, triangular and
square waveforms, 1,560 tie
point breadboard area. Tools and
meter shown optional. (Mounted in a
professional tool case made of
reinforced metal).

XK-700
Assembled & Tested

$189.95

XK-700K - Kit
$159.95

15 DAY MONEY BACK GUARANTEE

| Guaranteed Lowest Prices

C&S SALES, INC.

Electronics Now, July 1999

| UPS SHIPPING: 48 STATES 5%
OTHERS CALL FOR DETAILS
IL Residents add 8.25% Sales Tax

150 W. CARPENTER AVENUE
WHEELING, IL 60090
FAX: (847) 541-9904 (847) 541-0710

CIRCLE 322 ON FREE INFORMATION CARD

2 YEAR FACTORY WARRANTY
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CALL OR WRITE
FOR OUR

FREE

64 PAGE CATALOG!
(800) 445-3201

SAME DAY

sweon C&S Sales

Excellence in Service

SHIPPING

Dlgltal Multlmeters
Fluke 7911l

185

» Capacitance ranges from
99.99nF to 9999 F.

» Buitt-in frequency counter of
voltage input from 1Hz to over
20kHz.

+ Lo-Ohms range, a 40{} range
with Fluke's proprietary Zero
Calibration, offers 0.01 reso-
lution with increased noise

Fluke 87111

$299

Features high pertfor-
! mance AC/DC voltage
! and current measure-
ment, frequency, duty
cycle, resistance, con-
ductance, and capaci-
tance measurement.

Model M-1740

$39.95

11 Functlons:

* Freq. to 20NHz
* Cap. to 20uF

« AC/DC Voitage
« AC/DC Current
* Beeper

+ Diode Test

Elenco

j Elenco LCR & DMM
Model LCM-1950

12 Functions

Freq. to 4MHz

Inductance

Capacitance

and Much More

| o

* Transistor Test 5
$6 9  Meets UL-1244 safety specs. Rpectos,
Model M-276D - $24.95 Series Il {limited gty.) Series |l (limited qty.)
(9 functions) $179 $289 i

B&K Model 5390

$295

Dual-Display LCR Meter
w/ Stat Functions
B&K Model 878

$219.%

Elenco Model M-1005K

$99.95

« DC Volts 0 - 20V

« Frequency up to 15MHz

* Diode/Audible Continuity
Test

* Signal Qutput Function

* 3 1/2 Digit LCD
« Transistor Test
+ Diode Test

Digital 50,000 Count
e o Multimeter Kit sy
: « True RMS, AC or AC+DC
* Resistance .0102 to 2000MQ Auto/manuatl * 0.07% ohms
+ Temperature to 750°C * 18 Ranges range * 100kHz AC Response
« Autoranging, Bargraph

Many features
with Q factor

with Zoom.
= Capacitance to 50,000uF
« Frequency, Duty Cycle,

Puise Width
* dB across 10 to 10kQ

High Accuracy

+ 3 1/2 Digit Dispiay + Disturbance Indicator

M-1000B (Assembled).............. $14.95

Oscilloscopes TEKK Radios
Free Dust Cover and 2 Probes Both Models | Pro-Sport FRS Two-Way Radio Talk up to
|
in Yoliow, Model PRO-SPORT +
i Blue & Black s

License
Required

Model PRO-SPORT +

* 1/2 Watt Outpit, 14 Channels.

* TX & RAX LED/LCD Indicators.

« Large LCD Display.

* 38 Privacy (CTCSS) Tones, r

* Plus All Features of Pro-Sport
Model.

$79.00 each or

Model PRO-SPORT
* 1/2 Watt Output, 14 Channels.
* TX LED Indicator.
- * Removable Belt Clip.
i« Highly Water Resistant.
* Economy Type
» No License Required!

‘ $68.00 each or

2 for $109.95 2 for $149.95
S$-1325 25MHz  Dual Trace $325
$-1330 25MHz Delayed Sweep $439 | L Elenco Technician Tool Kit
S$-1340 40MHz Dual Trace $475
S-1345 40MHz Delayed Sweep $569 | ¥
S-1360 60MHz Delayed Sweep s740 | Model TK-1500 ¢ 49 95
i S$-1390 100MHz Delayed Sweep $995 .
| 3 =
‘l‘ DIGITAL SCOPE SUPER SPECIALS 28 tools plus a DMM (M-10008) <
| DS-203 20MHz/10Ms/s Analog/Digital $695 | contained in a large flexible tool Q
DS-303  40MHz/20Ms/s Analog/Digital $995 case with a handle ideal for ©
DS-603 60MHz/20Ms/s Analog/Digital $1295 | everyone on the go. m
[0)
aranieed Lowe 4 " A » 0 B R %
R OR 3.
20 (9]
0 OR D 0050 . 2
d d 8.259 o 071 = ouTho 2z
0 2 G 3 0 | g

CIRCLE 322 ON FREE {INFORMATION CARD

[3]
[#]



Electronics Now, July 1999

o
H

Locate Bad Caps Fast

Lower Costly Service Time
Reduce Costly Callbacks
Tame “TOUGH DOGS” in Minutes

INSIST on t_he ORIGINAL
Capacitor ™

— WIZARD |

IN-CIRCUIT ESR METER

Large, easy to read analog meter makes for the
fastest, most accurate testing available! Uni ue
“Cap GOOD” be eper makes testing caps In
cun virtually ;/
GOLD PLATED stainless steel probes provide
FAST and POSITIVE connection to both AXIAL
and RADIAL caps.

c citor
B wizaro

CIRCUST L4R W

LOW

- BAT
BEEP
ADJUST

st - €

ey ’ Oz

WARNING! Dsa

ingependence JUECTRONCS
Jenca MO\

Technicians say the Capacitor Wizard is “the
Zrmst”wsl efféctive instrument on their work-
ench!”

ONLY $179.95
800-394-1984

For More Information goto
www.heinc.com/ieinc/cwinfo.him

30 DAY MONEY BACK GUARANTEE
Order today! You Can’t Lose!!!

Made in the USA!

c u MEASURING

EQUIPMENT
LISTED

Howard Eiectronic Instruments, Inc.
6222 N. Oliver, Kechi, KS 67067
316-744-1993 International .
316-744-1994 Fax =Y
Email: sales@heinc.com N

WSTANTANEOUS!! Nosdie sharp |

Unbeatable
PRICES!

DESCRAMBLERS
CONVERTERS - FILTERS
VIDEO STABILIZERS

[E[3[2[2 » 30 Day Trial

FREE > Product Catalog
[E[3[E[E2 » 1 Year Warranty
100% MONEY BACK GUARANTEE

Let us point you in
the right direction ...

Technologies “—

Omaha, Nebraska =1

8 TOLL FREﬁow EQ
888-554-ARROW =g

888-554-2776

IRELESS CABLE - IFTS - MMDS
ATV - INTERNATIONAL DIGITAL
* Books *
*RF Fvequency 2100-2700 MHz
SASE For “FREE” Catalog or Send $

PHILLIPS TECH ELEGTROHIGS

o 800-880-MMDS
CHALLENGER SYSTEM FAX LINE: 480-947-7799
’:,.ﬁ:"‘;,:',f,:;“:',‘,';,‘,},‘“ WEBSITE: www.phitiips-tech.com

arranty E-MAIL:  product@phillips-tech.com
FREE SHIPPING Visa - M/C « AmEx » Discovery « COD'S « Guantity Prting

CONTROL YOUR WORLD

32K & HC11

[

Low Cost Microcontroller boards & kits + Applications
h s HZOT
S0 GA00N T ISR roas i

BUGGED??

EAVESDROPPING is unbohovably wnd“praadl Electronic

Devices with amazing can be ing your

lelephone and room converaations RIGHT NOWI Are you
sure you're safe? FREE CATALOG tells you festl Includes
Free Bonus detsits on fantastic opportunities now open in
Counter-Surveillance field. Exciting, immensaly interesting
and EXTREMELY profitable {(up to $250 hr) fullipart-time

income. Call Nowl. 1_800_732_500‘0

Visit our web site!
www.mouser.com

Subscribe, download, or
view catalog online!

» Over 87,000 Products

» More than 145 Suppliers
» Same Day Shipping

» No Minimum Order

800-992-9943

817-483-6828  Fax: 817-483-6899
catalog @mouser.com

ELECTRONIC COMPONENTS

958 North Main St., Mansfield, TX 76063

Restores Horizontal
and Vertical
Sync Lines from

Lnl Sync

Distorted Video %
) R
For Free Information Package and Pricing pa—— ﬁ

Restored Sync
with VG

Call (219) 233-3053

www.south-bend.net/rcd =
R.C. Distributing, PO Box 552, South Bend, IN 46624

SINGERS.’ VoCALS g

Evmgﬁlfaraoke .
ives you e
n Vocal
rmhure&Demonr. .‘M “
Tl onla
Intemet- hup//wvva LTSound i "
24 Hour Demo/info Request Line (770)482-2485 - Ext 72
When You Want Something Better Than Karaoke!

=n0ADCAST EQUIF

We manufacture & carry Stereo FM Transmitters,
RF Amplifiers, Low Pass Filters, Antennas, D} Mixing
Boards & C ] Mics, Comp /Limiters, Digital
Reverbs, Automation Software. RF Test Equipment, RF Parts
Inciuding BGY133's, and much moret Call For Free Catalog.

¥ Progre e Concep T and
BOX 586 STREAMWOOD, IL, 60107 JKTEL) %
0 5.9 A & 6-0 -

CIRCLE 318 ON FREE INFORMATION CARD

CABLE EQUIPMENT
LOW, LOW WHOLESALE PRICES!
1-800-521-0512
New 1-piece Jerrold-5 units $109/ea; 10 u. $99/ea; 20 u. $8%/ea.

New RFT-M -5 units $109/ea; 10 u. $99/ea; 20 u. $8%ea.
Basic Converter- 5 units $75/ea; 10 u. $65/ea; 20 u. $55/ea.

WHOLESALE ELECTRONICS

Check out our webslite: www.whe.net




C-MOUNT LENS OPTIONS to EMHANCE YOUR IMAGE:

Fast Lenses for Low Light or General Purpose Normal Light
16mm, $1.6, 15° FOV ......$39  4mm, 80° FOV
8mm, $1.3,40°FOV. 3mm, 40° FOV .
4mm, 1.4, 78°FOV ........ $49 12mm, 28° FOV ........ $24

6V@12AH SEALED, RECHARGEABLE, BATTERY
=== New Panasonic, LCR6VIZPI. Tough to get at a discount. Very
compact. Two top mounted 1/4” faston connectors. Perfect
é for high drain pro[eds Size: 5.9°Lx3.7'Hx 19D
for $20, or 10 for $89

&

10V @ 2.5 AH SEALED, LEAD ACID, PACK Each pack consists of
five, 2 Volt cells. Each cell the size of a std. 'D' battery. ..., W"‘““%
Arrainged as 1X5 cells. Enclosed in an ABS outer shell, (g g1
{removed for photo) Mint condition. Perfect far high

drain and robotics applications. Make custom packs - ..

of any rating. Size: 7.5"L x 2.8'H x 1.5°'D 5-five packs .... $2C
350MHz,TEK 485, '

A superior performing O'scope, Dual Trace,
Delayed sweep 1 nS/div Sweep rate, 5mV Vert.
sensitivity. Switchable inputimped., 50 ohm /
Imeg. Package includes 2 probes, cover and
operation manual.

4mm, 1.4 A/) lens with custom cable.......... $ 99ea.

NEW! DAYLIGHT to LOW LIGHT MINI CAM, w A/l LENS
For those applications that must work from dawn 'till dusk, this is it. Rugged
aluminum housing with dual mounting sockets. Specs: 1/3" CCD, 420 lines
resolution, 0.1 Lux sens., AGC, Auto shutter. 12VDC
@120mA. Take full advantage of camera sensitivity
s with the super, 4mm, f1.4, 78° FOV Auto iris lens
o included. Video out on BNC. Size: 50mm sq. X 65mm
L long. Pwr. adpt. incl. Ready to go! SUPER SPECIAL
GM-510-A/1...$19%a. or 2 for...$369

[ I

e
TN

ULTRA MINI and WEATHERPROOF, "LIPSTICK" CAMERA
Sleek black anodized, alum. housing, O-Ring-sealed & " N
RAINPROOF. Adi. filting mount. 1/3" CCD, 380 Lines, 0.3 : N
Lux, AGC, Auto Shutter. 9-12VDC @100mA, 4mm, 1.8, 78°

FOV real glass lens, NTSC video. <lounce! IR SENSITIVE.
23mmdX50mm, 36" cable with BNC video & DC barrel

jack. PINHOLE Model. So tiny you can install it directly intoa |
door. Only a 0.9" diameter hole! Specs as above. 90° FOV -
Pinhole lens. 172 once! Size only 23mm d.x35mm long.

ORIG., $9100ea. SPECIAL......$795 Think of the places you could put this little jewel. -
GM-200K-STD..$119 or GM- 200K PH lens..$119
’ T e T 1 : i - o
s ) - LI | . - .
7 4 I I g ﬁ 'S E .E T ae | e
\ j 300 BEDFORD STREET MANCHESTER, NH 03707

VISA, MC, AMEX, DISCOVER, COD. ORDER: 800-810-4070 TECH. 803-668-2499 ORDER FAX: 603-644-7825 E-MAIL unkddvPuacs

"

CIRCLE 283 ON FREE INFORMATION CARD

MON SoIoN28|T ‘6661 AInf

[3,]
(5]



