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- High-End Features
3 s TRUE MIXED ANALOG/DIGITAL YES
1 e e - FULLY INTERACTIVE SIMULATION YES
I 100 166004 |oe008 L0008 Lee010
e ANALOG ENGINE SPICE 3F5, 32-81T
e e oL DIGITAL ENGINE NATIVE, 32-8IT
ZY T e TEMPERATURE CONTROL EACH DEVICE
N — PRO SCHEMATIC EDITOR YES
T HIERARCHICAL CIRCUITS YES
1 VIRTUAL INSTRUMENTS YES
NEW! ON-SCREEN GRAPHS YES
: . . ANALOG COMPONENTS OVER 100
E!e;tronlcs Workbench Version 5 wnh analog, . e N e T
digital and mixed A/D SPICE simulation, a full suite DEVICE MODELS OVER 4,000
of analyses and over 4,000 devices. Imports SPICE MONEY-BACK GUARANTEE 30-DAY
netlists. Exports to PCB layout programs. Still the Lelc s
standard for power and ease of use. Still the same Powerful Ana[yses
low price. DC OPERATING POINT YES
: : AC FREQUENCY YES
Join over 75,000 customers and find out why more SO vES
engineers and hobbyists buy Electronics Workbench FOURIER YES
than any other SPICE simulator. You'll be working NOISE YES
DISTORTION YES

productively in 20 minutes, and creating better
designs faster. We guarantee it!

Check our web site at
http://www.interactiv.com
for a free demo

30-DAY MONEY-BACK GUARANTEE
VERSION 5.0 FOR WINDOWS 95/NT/3.1. Upgrades from previous versions $79.

CALL 800-263-5552 =~

Electronics

erkbench

INTERACTIVE IMAGE TECHNOLOGIES LTD., 908 Niagara Falls Boulevard, #068,
North Tonawanda, New York 14120-2060/ Telephone 416-977-5550

TRADEMARKS ARE PROPERTY OF THEIR RESPECTIVE HOLDERS. OFFER IS IN U.S. DOLLARS AND YALID ONLY IN THE
UNITED STATES AND CANADA. ALL ORDERS SUBJECT TO $15 SHIPPING AND HANDLING CHARGE

Fax: 416-977-1818 Internet: http://www.interactiv.com CompuServe: 71333,3435/8B8S:416-977-3540/ E-mail:ewb@interactiv.com
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39 Low-Power DC UPS Poplar Electr nlcg
Uninterruptible power supplies have been around for a long time help-

ing fo keep vital business- and defense- related instruments on-line
and ready to go at a moment's notice. Now you can ensure continued
operation of your critical electronic equipment during a power failure
with the Low-Power DC UPS presented in this article—Philip Kane

CONSTRUCTION
42 A Cheap Slave Driver

Build a simple controller circuit that allows you to remotely operate
servo-motors to control surveillance cameras, aim your outdoor
antenna, actuate robotic arms, and morel—D. Derek Verner
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44 Ham Radio Code Filter

Here's an interesting “first” project for the budding ham radio oper-
ator—an audio filter for making the Morse code station you want
to hear stand out from those you don‘t—Larry Lisle, K9ZT

FEATWURES
46 All the Time in the World

Some 20,000 years ago, ice age hunters scratched lines in sticks
and bones to keep track of the passage of time. Since then the meth-
ods have changed, bui the need to chart the time of day, day of the
week, etc., has not diminished. In this article we'll take a look at the
evolution of timekeeping devices, and see how that task is handled
in the United States and Canada—Kar! T. Thurber, Jr.

55 Safety For Electronic Hobbyists

Electrical safety is not just a personal matter. All members of your
household should at lecst be acquainted with some aspects of elec-
trical safety. Your life or that of a family member could depend on
il— Joseph J. Carr
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for electronics accessories?

Surprised?

Of course you weren't.

r - v

adioShack has the accessories peop'e need far all sorts of personal electronics. Need a case

for your cellular phore, a longer-lastirc battery, a universa <emote control, an adapter for your
portable CD player? We can provide accessories that will help vou get the most enjoymant and great-
est benefit from thousands of products. No matter who made it or where you bought it—you already
know who'll get you connected. For cur store near you, call 1-800-THE-SHACK®.

RadioShack

You’ve got questions. We’ve got answers:.
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Discover the Caribbean aboard a Tall s}xip.
6 & 13 day adventures from $650.

For more information call your travel agent

or 1-800-327-2601.

Windjammer
Barefoot Cruises ..

P.O. Box 190120, Dept. 5568 Miami Beach, F1. 33119 N
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FARTHER

The model 220 is a 80-110MHz RF amplifier that connects 10 mono or
stereo FM transmitters and produces a powerful 2-15 watt signal which
could broadcast up to 5 miles or more! Reguires 50-150 mW drive.

PLUS $2 S&H

Step by step plans complete with part source $ ’
i NO C.0.D.3
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ANTIQUE RADIO CLASSIFIED

Free Sample! 1= ?“-':f_ﬁ—,
Antique Radio's A LREI=t
Largest Circulation Monthly. [ﬁ@_}l °
Arlicles, Ads & Classifieds. § LS

6-Month Trial: $18.95. 1-Yr: $38.95 5355.95-1 st Class).
A.R.C., P.O. Box 802-L18, Carlisle, MA 01741

Phone:(508) 371-0512  VISA/MC Fax:(508) 371-7129

BE A TEACHER.
BE A HERO.

Call
1-800-45-TEACH.
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Editorial

The Year 2000 Hoax

Gloom and doom! That's all you hear about when forecasters tatk about comput-
ers or data bases and the year 2000. The Social Security System will have to be
broken up and completely restored. The Internal Revenue Bureau will have to
shut down. (Well, that's not bad news exactly.) Even the lowly PC will have a
solid-state hernia and never work again! Woe is us!

I always worry when | hear gloom and doom forecasts. It reminds me that maybe
a few more flew over the cuckoo nest. Worse yet, a whole flock escaped in the
region of Silicon Valley. But don't despair. We have nothing to fear but gloom-and-
doom forecasters.

This past week | received my New York State Driver License. | checked the basic
data on the stiff plastic card and everything was correct. Even the expiration
date—into the next century. How did they do it?

Earlier, | asked the Internal Revenue Service for information on an amortization
plan for electronic equipment | currently own. Most of the items required a five-
year plan and allowable percentages were given up to and including the year
2002. How did they do it?

So, | went for the acid test. | asked my local banker for a repayment schedule for
a 35-year, $250,000 home loan. It took some computer inputting on his part (he
typed with one finger) and the nearby printer delivered a schedule into 2032. How
did he do it?

The banker laughed when | toid him about the gloom and doom forecast for the
year 2000. He said that mortgage bankers were writing 30-year mortgages for
some time and encountered the problem and solved it long ago. He said that pro-
grammers know what to do, and corrections will be forthcoming for PC users. He
pointed out that Sirius Software’s GT Accounting for Windows will automatically
pump in the year 2000 when a two-digit year 00 is inputted. This is true for all
inputs from 00 to 69.

So, in preparation for the year 2000, (which, by the way, is not the turn of the
century) join with me is acquiring an expensive bottle of champagne or bottled
water (your choice), noisemakers and paper party hats. Let’s celebrate at that
time without any gloom and doom. it’s all a hoax!

Julian Martin
Editor



Announcing menta]MA) (TM

The First All-In-One Circuit Design Software Package!
Only $549!

R4 20K

OoUS 1US 100Us

Complete Schematic Entry Software
mentalMAX includes the easy-to-use, powerful SuperCAD sche-
matic entry software. SuperCAD comes with nearly 1800 parts in-
cluding most TTL and CMOS logic, opamps, discrete symbols, and
others—plus you can easily add custom symbols.

Because of our association with McGraw-Hill in producing the En-
cyclopedia of Electronic Circuits CD ROM (available separately
for $99), the SuperCAD schematic editor is fast becoming a stan-
dard for schematic entry. The Encyclopedia includes 1000
SuperCAD schematics in 142 different categories (audio, radio, etc)
that can be used as a starting point for designs.

Mixed Mode SPICE Simulator

For simulating purely analog circuits or circuits with some digital
components, mentaMAX includes mentalSPICE. This simulator is
based on the Berkeley SPICE 3F5 simulator and allows you to do
timing analysis, frequency analysis, DC curve analysis and others.
It comes with over 350 semiconductor and 250 IC models. Signals
can be introduced into a circuit using a virtual function generator,
and the resulting waveforms can be viewed in the Oscilloscope
window.

Digital Simulator

For heavy-duty analysis of computer interfaces, timers, state ma-
chines, controllers, and others, mentalMAX provides the digital
simulator SuperSIM. This comes with 150 common TTL and CMOS
models. You can stimulate circuits with a built-in virtual pattern
generator and view results in a logic analyzer window. You can
also single-step a circuit and monitor its progress using virtual LEDs
and displays.

Circuit Board Layout Software

mentalMAX comes with the popular SuperPCB program for do-
ing layouts on printed circuit boards up to 32” x 32”. SuperPCB
features | mil (.001”) resolution, 2 signal layers, silk-screen, paste
and solder mask layers. It includes industry-standard Gerber and
Excellon outputs, and you can also print your artwork on laser and
other printers. SuperPCB comes with 150 package parts for both
through-hole and surface-mount devices; you can add your own
parts.

In many cases SuperPCB can automatically build a circuit board
from just a SuperCAD schematic input, using the built-in autorouter
and auto-placement tools. You can also layout or edit circuit board
artwork using SuperPCB’s intuitive, easy to learn editing features.

Buy With Confidence

Our products come with a 30-day money-back guarantee and free,
unlimited technical support.

Free Functional Demo

You can obtain a free demo from the Internet at
http://www.mentala.com, or give us a call.

Call now for more information or
to order

800-794-2141

J——
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Mental Automation Inc. * 5415 136th Place SE » Bellevue WA 98006 « Phone (206) 641-2141 « Fax (206) 649-0767
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This eye-popping catalog features 200+ excit-
ing and controversial Hi-Tech Survival Offers.
Includes Computers, Phones, Crime, Security,
Survival, Vehicles, Energy, Mind Control,
Strange Phenomena, Medical, Financial, much
more! Discover how people are making $$$%
hacking just about everything! How to protect
yourself from hi-tech crimes. Since 1971. Order
today! $3.00

number 504 in coupon

Latifornia Digital
prisettobiyyi b
Professional

Sign Making
Machines

(73-Birensiei|||| Computerized
@|'im Machi | Enaravers Tool
2

Professional Sign
Making Machines

Production machines for professional sign
makers. The Roland Corporation produces the
CAMM-1 series of roll-feed sign making
machines. Catalog 963 features a sampling of
the 10,000 computer items that California
Digital offers. Please contact our technical ser-
vice representatives to assist you with items not
featured in this publication. $2.00

number 508 in coupon

Distributor of electronic components from fran-
chised manufacturers and overstocked sources,
operating over-the-counter service. Distributors
for. Amencan Antenna - antennas; American
Hakko - soldering irons, desoldering systems;
Amidon - toroids, baluns; Centurion - two-way
antennas, batteries; Circuit Works - conductive
IC pens for PC board repair; ICO-Rally - tubing,
sleeving, insulation, terminals, cable ties; KLM -
antennas; Larsen - antennas; LMB Heeger -
metal cabinets, chassis boxes. $2.00

number 512 in coupon

CATALOG S
o

RNJ Electronics, Inc.
New 1997 Catalog

RNJ Electronics, inc., a distributor of electronic
products since 1981, is now offering their new
1997 catalog. The catalog contains 136 pages
of test equipment, TV and VCR repair parts, elec-
tronic kits, instructional videos, tools & soldering
equipment, CCTV systems, commercial sound
& intercom systems as well as parts and acces-
sories. In addition the catalog also contains
breadboarding aids, digital trainers, as well as
AV carts, screens and projectors. $2.00

For a catalog call 1-800-645-5833.
number 509 in coupon

et
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First Class Mail
G|

Surveillance and Counter-
Surveillance Catalog

U.S.I. Corporation specializes in intelligence-
gathering and countermeasure equipment for
security minded individuals and companies..
We stock and sell off-the-shelf products. We
also have Space Age engineers who can
design complete systems for any need.
Included: VHF crystal controlied transmitters
and receivers, micro covert video, voice chang-
ers, and much more! Comprehensive 50 page
catalogue. In busines since 1977. Free techni-
cal assistance. $5.00

number 507 in coupon

Tired of the same old electronic projects? Then
take a look at the latest catalog from LNS
Technologies Inside you'll find exciting & edu-
cational kits including a solid state laser, a laser
light show, an electromagnetic levitator, a
secret voice disguiser, a hall-effect digital com-
pass, a solid-state message recorder and many
more high-tech items. Each kit comes with a
drilled PC board, all necessary parts and easy
to understand instructions. The kits are perfect
for teachers, students or hobbyists and make
great science projects. $1.00

number 513 in coupon

UPERMARKET

The All Phase Video Security Catalog contain-
selectronic test equipment, cable TV conver-
tors, connectors and cable accessories. Video
surveillance equipment, videc cameras, moni-
tors, etc. Power supplies, metal detectors
(power line stabilizers and UPS’s). Cables for
audio. Telephone connectors & accessories.
Hand tools. PA sound equipment. DJ lighting
effects & sound systems. Car Radios. C.B.'s &
two-way radios. Solder & soldering equipment.
Security mirrors.  $2.00.

number 503 in coupon

American Eagle Publications

American Eagle Publications offers a unigue
catalog of educational information about com-
puter viruses, computer hacking, security and
Ccryptography that you just won't find anywhere
else. The information offered here goes far
beyond the vague descriptions offered by most
publications, giving you the solid how-to infor-
mation you need if you want to explore these lit-
tle-discussed subjects from a technical point of
view. $2.00

number 500 in coupon

Surpls Sales of Nebraka
“Hard-To-Find” Parts Catalog

Surplus Sales of Nebraska has released its lat-
est catalog, Catalog 8. The catalog features
Collins parts, vacuum capacitors and relays,
high-voltage components, high power transmit-
ter parts, rack cabinets, power supplies, test
equipment and much more.... The catalog is
priced at $5.00 in the US. A $5.00 rebate is
offered on the first order from the catalog.

number 514 in coupon
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Antique Radio Classified
Antique Radio Classified is antique radio’s
largest-circulation monthly magazine. A typical
100-page monthly issue contains articles and
hundreds of classifieds for old radios, TVs, ham
equipment, hi-fi, art deco and transistor radios,
telegraph, books & more. We also offer price
guides and books on repair and restoration and
guides for the novice collector. Antique Radio
Classified is your link to the world of collecting
old radios. Sampie: $4.00

number 502 in coupon

FATALOU OF »
AMAZING and
FASCINAYING Devites!
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Information Unlimited

The catalog of amazing and fascinatng elec-
tronic and scientific products. Learn how to
build a burning, cutting laser, an electronic gun
capable of ballistic velocities, particle beams,
surveillance devices, force fields, anti-gravity,
mind control and hypnotism, ultrasonic, infra-
sonic shockwaves, telsa coils, lightning gener-
ators, free energy, telekinetic enhancers, time
quenchers, plasma guns, high power pulsers
for rail guns and exploding water, security, per-
sonal protection, electronic, magic devices plus
etc., etc. $2.00 refundable on first order.

number 505 in coupon

e o
COMPLETE weeianion

J.B. Electroniccs

Current stock includes all types of Military fre-
quency meters, AC voltmeter, and multi-amp
meters, Tektronix oscilloscopes, Hewlett-
Packard frequency meters and voltmeters,
Fluke DVM's. We also carry a variety of elec-
tronic test equipment from B&K Precision,
Weston, Central Scientific, General Radio,
G.E., and more. Catalog $2.00 refunded on 1st
order.

number 515 in coupon

AMERICAN
INNOVATIONS

SURVEILLANCE
COUNTERSURVEILLANCE
PROTECTION
SECURITY EQUIPMENT

FOR BUSINESSES, INDIVIDUALS &
LAW ENFORCEMENT AGENCIES

American Innovations Catalog

Featuring: Micro Cameras, Hidden Cameras,
Board Cameras, Voice Changers, Scrambling
Systems, Tracking Devices, Transmitters,
Bomb & Weapons Detection, Drug
Detection, Telephone Analyzers, Tape Recorder
Detection, Video Detection, Recording
Devices, Telephone Recorders, PBX Security,
Wireless Video Systems, Night Vision, Bionic
Ears, Body Armor, Air Tasers, Employee
Cameras, Baby Cameras, Nanny Cameras,
And Much More...$6.00 (Includes $10 discount
off 1st order.)

number 501 in coupon
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Electronics Purchasing Manual

Same day shipping, helpful technical assis-
tance, no minimum order and broad inventory
selection, send for Mouser's newest catalog
featuring 69,000+ components from 130+ lead-
ing manufacturers. 3M, Amp, Dale, NEC, SGS
Thomson, Sprague, and more. Mouser
Electronics, 2401 Hwy 287 North Mansfield,
TX 76063.

Catalog (800) 992-9943/ (817) 483-6828;
Fax (817) 483-0931; http:// www.mouser.com;
E-mail: catalog@mouser. com.

number 506 in coupon

EDE Spy Outlet

The Latest High Tech Professional Electronic De-
vices. Our latest catalog offers a HUGE selec-
tion of surveillanca, counter-surveillance/priva-
cy devices: hidden video equipment, pinhole
camera w/audio $159., electronic kits, telephone
recording systems: 7-Hour $125. — 16-Hour
$199., touch tone decoders, scanners, bug/
phone tap detectors, voice disguisers, telephone
scramblers, locksmithing tools, and more. $5.00

number 510 in coupon
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International Electronics
Ccrporation

International Electronics Corporation offers a
variety of quality SMT kits for students and hob-
byists as well as engineers. Our 1997 catalog
contains pictures, detailed descriptions, and
pricing of all kits currently available, as well as
manufacturing services offered. $2.00

number 511 in coupon

ORDER YOUR CATALOG TODAY!

Circle the numbers of the items you are ordering. Completely fill out the coupon.
Enclose your payment, add $1.50 for service and handling.

500 - American Eagle Catalog - $2.00
501 - American Innovations Catalog- $6.00
502 - Antique Radio Classified - $4.00
503 - All Phase Video Sec. Catalog - $2.00
504 - Consumertronics Catalog - $3.00
505 — Information Unlimited Catalog— $2.00
506 - Mouser Electronics Catalog -  Free
507 - U.S.l. Corporation Catalog - $5.00

Payment, please check one
Total for items selected $

Name

- Check
Service and Handling $1.50

508 - California Digital Catalog -~ $2.00
509 - RNJ Catalog - $2.00
510 - EDE Spy Outlet Catalog - $5.00
511 - [EC Catalog - $2.00
512 - Alitronics Catalog - $2.00
513 - LNS Technologies Catalog - $1.00
5§14 - Surplus Sales Catalog - $5.00
515 - J.B. Electronics - $2.00
3 Money Orde-

Total Enclosed

Street

City/State/Zip

Mail to: CATALOG SUPERMARKET, P.O. Box 5110, Pittsfield, MA 01203-5110

Void after September 30, 1997
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CORRECTIONS

In the schematic diagram (Fig. 1,
page 45) of the June 1997 article, “Soft
Switch,” the 220k-ohm resistor (R2)
was shown incorrectly. It is drawn prop-
erly in the PCB layout diagram (Fig. 4,
page 47)-in series with pin 4 of IC1,
not the triac, TR1.
lan McQueen
Saint John, NB, Canada

Thanks for catching this one, lan.
Those readers who purchased the kit
from Jameco Electronics, or used our
PCB layout, are not affected by this
schematic error.—Editor

in the text on page 44 of “The
Heartbeat Machine” (July 1997), it says
that the wiper of R11 goes to the non-
inverting input of pin 9. i always thought
that pin 9 of an LM342N Quad Op-Amp
was inverting. Who is wrong?
Bob Phillips
Fallbrook, CA

Sorry, Bob, we are wrong! The sen-
tence should read “The output of U2-b
is fed through the wiper of R11 to the
inverting input of IC2-c to set...." Also
in Fig. 1 on the same page the desig-
nation of IC1-b should be changed to
IC2-b.—Editor

There is an error in the schematic,
Fig.1, page 55, that was redrawn for my
article "DTMF Frequency Counter” in
the August 1997 issue. On the LM555
(IC1), pin 3 does not go to ground-it
should be labeled pin 2. Also of lesser
importance, the displays, DISPs 1, 2
and 3, do not have any wires going to
+5 volts. They get their power through
pin 3 when it is needed.

William McKellips
Bolingbrook, IL

Thanks for your feedback, William.
You put together a great project and we
want to make sure that our readers
built it correctly.—Editor

SPEAKER NOSTALGIA

Of the many things | learned from
my dad, one was a love for electronics.
Through the years we enjoyed reading
Popular Electronics and built some
of the monthly projects you published.

LerTERs

One of those projects was a hifi
speaker system called “The Sweet
Sixteen,” which debuted sometime in
the early 1960s. | remember my dad
enjoyed building it. | iooked for a copy
of the issue in my library, but the library
did not have a listing for that article. |
would be interested in obtaining a copy
of it, if possible.

Hey, how about a bit of nostalgia?
Why not print the article again. You
could run a side-bar of ways to update
the system using acoustic suspension
speakers and ports for improved sound.
I think your readers would love such an
article, blending the old with the new.
Even with the advent of today’s sophis-
ticated, technologically superior speak-
er systems, a bit of the old would be
appealing, while still offering very good
sound.

R.J.R.
Medford, OR

The progress made in loudspeaker
systems since 1960 results in inexpen-
sive store-bought models, cheaper than
can be buflt—including the Sweet Sixt-
een. However, if you like to “roll your
own,” why not look at the series of arti-
cles by William R. Hoffman in the 1995-
1996 issues of Popular Electronics,
where we covered all types of speaker
construction.—Editor

MORE MAC, PLEASE!

I second the motion forwarded by
M.C. of Hudson, Florida (Letters, Pop-
ular Electronics, July 1997). He listed
several good reasons for hating those
Window boxes. | wonder if you are a-
ware of the percentage of your readers
who are turned off by your articles
based 100% on Windows and DOS.
Wouldn't it be a good idea for you to
find out just how many of your sub-
scribers are Mac users? While | would
not like to see Popular Electronics
turn into just another computer maga-
zine, | suspect you don't really know
what you printed—"Mac readers are
even scarcer.”

R.H.
Scotia, NY

| have been using Macs since using

an SE in 1988, and I'd love to see more
Mac articles in Popular Electronics,
please! Thanks!

B.H.

(via e-mail)

Please-more articles covering Mac
O/S-especially the new Rhapsody
O/S (in pre-alpha development).

SJ.
(via e-mail)

The editor has been using non-
Macs since 1979. Nevertheless, we
will be fair in our coverage in the
future.—Editor

A NEW WRINKLE

| have been a regular reader of
Popular Electronics since 1967.
During these past 30 years, | have
enjoyed learning about the many differ-
ent aspects of electronics. | have built
many useful and fun projects, and |
have kept up with the latest in technol-
ogy, all because of your magazine.
Keep up the good work!

in the July 1997 issue, reader June
Houser asked for help in restoring the
wrinkle finish on her father’s radio.
Wrinkle-finish spray paints are still
available from a number of sources. |
have purchased them at larger paint
supply and automotive supply stores,
and electronic supply houses. Lately |
have seen them in two different colors:
black and gray.

They apply just like a normal spray
paint, but as they dry, they form a sur-
face skin that expands and wrinkles up
to form the final surface. The spray-can
version of this paint does not exactly
match the texture of the 1940’s finishes.
The current version tends to be coarser
or rougher than the older finishes. But
the final texture of the new paint can be
controlled to a degree by drying tem-
perature. If the paint is oven-dried, it will
produce a finer or smoother texture.

Here in Chicago, spray paint sales
have been banned, so Ms. Houser
might have to go to a suburban loca-
tion to purchase this paint. | hope this
information is helpful.

W.T.
Chicago, IL




FITNESS ARTICLES

Since fitness is a “big thing” these
days, I've been searching my back
issues looking for a project to build a
heart rate monitor with digital display
and alarm. Have you ever done one? If
not, will such a project be forthcoming?
D.C.
Ontario, Canada

Well we just did our exercise by
looking through the annual indexes of
Popular Electronics for the past five
years. Closest article we could find to
that subject was “The Heartbeat Ma-
chine” in the recent July 1997 issue. As
with most of our projects, they are gen-
erated out of house. That basically
means we usually can publish it if
someone out there designs and writes
the project up. Any fitness-types out
there who are electronically inclined—
send us in those stories!—Editor

OBSOLETE PARTS

A number of our readers have noti-
fied us that the dot matrix display units
(Hewlett-Packard part HDSP-L203)
specified in the article “Build an LED
Oscilloscope” (page 33, June 1997)
have been obsoleted by the manufac-
turer. Although the surplus market may
turn up a few, the project requires
twelve units to make up the final display
matrix (plus a couple for spares!). We
turned the problem back to the author,
Carl Bergquist, who identified a number
of alternate parts which should be
excellent replacements for the original.

The best option seems to be from
Jameco Electronics (800-445-4242).
They carry a 0.7-inch red unit, part
#118906, that is a cathode row/anode
column arrangement and seems like a
near replacement, both electrically and
price-wise. Other possible sources are
Electronic Goldmine (800-445-0697),
with part #G8284 red/green display;
also Circuit Specialists (800-528-1417),
with their part # TC20-11EWA—this is a
larger display (2-inch) and costlier.

Carl Bergquist
Montgomery, AL

Carl also mentions a couple of other
sources, but these required modifica-
tions to the original design, and so we
didn't include them in this summary.
Those who contacted us by e-mail got
this information first-hand as soon as
we got word from Carl. Also keep
checking our Web site to read online
corrections before they are printed in

this column of the magazine. That
could save a month or more of aggra-
vation in hunting for parts, or if a partic-
ular circuit isn't working properly. We
won't let you down!—Editor

SPEED CONTROLLER FOR
REMOTE-CONTROL MODELS

'm writing in response to the letter
from Mike Criswell (“Haves & Needs,”
Popular Electronics, April 1997),
requesting information on inexpensive
speed controls for remote-controlled
mode! airplanes. | wrote the “Scale
Electric” column for Scale R/C Modeler
for 10 years.

| wonder if Mr. Criswell ever looks at
the model magazines and electronics
magazines—the advertisements as
well as the projects. There are more
than 50 different speed controls avail-
able from a large number of manufac-
turers, including Cermark, Astro-Flight,
Novak, Jomar, Cannon, Tamiga, Fut-
aba, Airtronics, ACE R/C, and Hitech,
to name just a few that come immedi-
ately to mind. Many of the controls are
priced in the $35 to $75 bracket. In add-
ition, I've seen many published designs
for speed controls. RCM, Mode! Build-
er, Electron Electronics, and RCM
World have all published good designs.

| manufacture many different types
of electronic devices for radio control,
free flight, and U-control—including a
speed control, which consists of the
microprocessor, two MOSFETS, and
Schottky diode at a cost of about $18
when ordered in small quantities. |
charge $10 to program the micro-
processor. When you consider that you
have to make your own board and be
responsible for all errors, $35 seems
very affordable.
Bill Young
Bill Young Designs
4403 East Rustic Knolls Lane
Flagstaff, AZ 86004

HAVES & NEEDS

| need an operator’s manual for a
Heathkit Model No. IG-102S RF signal
generator, and the wiring harness for a
B & K Precision Model No. 465 tube
tester. Any help that you can provide
will be appreciated.
Larry Cook
362 East South Street
Richland Center, Wi 53581-2721

I'm looking for a schematic and parts
list for a Telequipment D1011 dual-

channel scope. | will pay for the return
postage and handling.

Al Learman

242 Third Avenue West

Prince Rupert, BC

Canada V8J 1L1

| need a fog whistle timer for my
sailboat. When S1 is turned on, the
timer will operate a relay, which in turn
triggers a relay. The timer must be able
to recycle continuously at the rate of
two minutes off and four seconds on.
I'd like it to have heavy-duty compo-
nents for years of lasting service. Can
anyone design such a circuit for me?
Thomas Cook
424 Warder Crescent
Qualicum Beach, BC
Canada V9K 2A5 [ |

INSIDE CRYSTAL SETS

An easy-to-read book
on crystal set theory
and construction opens
vistas for novices and
pros alike. Build radios
like Grandpa did, do it
better, and know what
you are doing. The
Crystal Set Hanabook,

THE CRY=Ta) =k

published by The
Crystal Set Saciety, is an authentic guide on
the topic.

To order The Crystal Set Handbook, send
$10.95 plus $4.00 for shipping in the U.S. and
Canada only to Electronics Technology Today
Inc., P.O. Box 240, Massapequa Park, NY 11762-
0240. Payment in U.S. funds by U.S. bank check or
International Money Order. Please allow 6-8 weeks
for delivery.

HIGH POWER | 8" |
AUDIO
AMPLIFIER

CONSTRUCTION

BP277—Here’s background and practical de-
sign information on high power audio ampli-
fiers capable of 300+400 watts r.m.s. You'll
find MOSFET and bipolar output transistors in
inverting and non-inverting circuits. To order
your copy send $6.25 plus $3.00 for shipping
in the U.S. and Canada to Electronic Technol-
ogy Today Inc., P.0. Box 240, Massapequa
Park, NY 11762-0240. U.S. and Canada only.
Payment in U.S. funds by US bank check or
International Money Order. Please allow 6-8
weeks for delivery. MA03
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If you’re looking to add a little color to your business presentations,
J g y

look no further!

here was a time when comput-

er users had a confusing array of
printers from which to choose: dot-
matrix, daisy-wheel, ink-jet, and laser
printers all competing for the con-
sumer’s dollars. Over the past sever-
al years, dot-matrix and daisy-wheel
printers have all but disappeared.
and ink-jet and laser printers have
comfortably occupied their own
market niches.

Lasers were the printers of choice
for business. including SOHO (small-
office/home-office) applications.
They offered quick and quiet opera-
tion, the low per-page costs needed
for high-output jobs, and the superi-
or resolution required for profession-
al documents. Ink-jets better match-
ed the needs (and wallets) of fami-
lies, with resolution adequate for
homework assignments, budgets
and financial printouts, and the like.
As a bonus, many ink-jets featured
color printing, which allowed users
to jazz up term papers and create
snazzy custom calendars and greet-
ing cards. True, for color printing the
cost-perpage was high and pages-
per-minute (ppm) slow. But home
users don‘t produce anywhere near
the amount of pages that busy
companies do, and they're usually
not facing business deadlines.

The nicely balanced coexis-
tence between ink-jets and laser
printers is being threatened by
recent technical advances in ink-
jet technology. As ink-jet output lost
its trademark fuzziness, the once
sharp line between top-of-the-line
ink-jets and entry-level laser printers
has become blured. And these

DESKJET

PRINTER

days, virtually all ink-jets have color
capability. You can now get good
color output for very little money,
which has many business users
looking twice at ink-jet printers.

Should they buy a color ink-jet to
replace their monochrome laser
printers—or just to supplement
them? After all, alittle color adds a
lot of punch to business presenta-
tions, brochures, and pamphlets.
And the ability to print in color can
greatly reduce a business’s off-
premise printing costs. (In fact, a sig-
nificant portion of business ink-jet
sales are to companies with net-
worked laser printers. The ink-jets
serve as individual printers, allowing
employees to create colorful pre-
sentations and reports when need-
ed, but still use the main printer for
most paper-intensive, monochrome
jobs.)

HP Desklet 1000C

Hewlett-Packard Company’s
DeskJet 1000C Professional Series
printer is one of today’s tempting
ink-jet packages. It prints 4 x 6-inch
postcards, 11 X 17-inch spread
sheets, everything in between, and
then some—including billboards,
banners, and oversized 13 X 19-inch
media. With three specialized paper
feeds, it also handles a wide variety
of media types and thicknesses.
And, as has become the norm with
any printer, the DeskJet 1000C
includes a soffware bundle intend-
ed to help users learn how to take
advantage of the printer’s sophisti-
cated features to create profession-
al-looking print jobs.

CIRCLE 90 ON FREE
INFORMATION CARD

The DeskJet 1000C requires a
good bit of desk- or countertop
space. With its paper trays fully
extended, it measures 22.8-inches
wide by 8.8-inches high by 26.3-
inches deep. With the two paper
trays closed—the output tray folds
upward and the input tray slides
under the printer’s main body—the
printer's depth is reduced to 13
inches. The main feed tray, which
rests on the desktop in front of the
printer, holds up to 150 sheets of
paper up to 13 X 9-inch size. Above
it is the output fray, which holds up
to 80 sheets. The output tray also
serves as the “Alternative Media
Feed,” holding up to ten sheets of
paper or three envelopes. There is a
third paper feed on the back of the
unit, intended for printing on thick
paper that requires a straight
paper path.

Set-up and installation are
straightforward. The printer is con-
nected to the computer’'s parallel
port via a supplied cable. The
DeskJet 1000C is pre-configured for
Windows 95—place the “Starter CD”
in the CD-ROM drive, and the PC
should recognize it and automati-
cally run the setup. On-screen point-
ers help you complete the installa-
tion; the printer driver is installed by
simply clicking on the printer driver
icon. The printer is also compatible
with Windows 3.1, although a few
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How to make your car invisible
to radar and laser...legally!

Rocky Mountain Radar introduces a device guaranteed to make your
car electronically “invisible” to speed traps—if you get a ticket while
using the product, the manufacturer will pay your fine!

by Phil Jones

If your heart doesn’t skip a
beat when you drive past a
speed trap—even if you aren’t
speeding—don’t bother read-
ing this. | can’t tell you how
many times that has hap

pened to me. Driving down

B The Phazer will the interstate with my
“jam” both radar ~ CTV15€ control set at eight
and laser guns, pre- miles over the limit, | catch

B 3 a glimpse of a police car
veating police from .
ing your parked on the side of the

d road. My heart skips a
. beat and for some rea-
son | look at my speedometer. After
I have passed the trap, my eyes
stay glued to my rear view mirror,
praying the police officer will
pass me up for a “bigger fish.”

It seems that as speed-detec-
tion technology has gotten more
and more advanced, speeding
tickets have become virtually
unavoidable. And although de-
vices exist that enable motorists
to detect these speed traps, they
are outlawed in many states. ..
including mine.

The solution. Today, Rocky Mountain Radar
offers drivers like me a perfect solution—the
Phazer. Combining a passive radar scrambler
with an active laser scrambler, the Phazer makes
your automobile electronically “invisible” to
police speed-detecting equipment.

The radar component works by mixing an X,
K or Ka radar signal with an FM “chirp” and
bouncing it back at the squad car by way of a

waveguide antenna, effectively confusing the
computer inside the radar gun. The laser com-
ponent transmits an infrared beam that has the
same effect on laser Lidar units.

Shown actual size,
the Phazer is only
IWx el x 1.5°H!

Perfectly legal. Some radar devices have been
outlawed because they transmit scrambling
radar beams back to the waiting law enforce-
ment vehicle. The Phazer, however, reflects a
portion of the signal plus an added FM signal
back to the police car. This, in effect, gives the
waiting radar unit an electronic “lobotomy.”

Reflected radar with an FM “chirp” -

Pol ce radar .

THOI O ol I
)) )) ))) The laser scrambler in the Phazer
J works in a similar manner It transmits a

BP0 01O TR

Special infrared beam with “noise” .

I Pol ce laser .

Best of all, unless you are a resident
of Minnesota, Oklahoma or Wash-
ington, D.C., using the Phazer is
completely within your legal rights.

HOW YO MAKE YOUR CAR DISAPPEAR

Radar and laser scramblers are de-
vices that foil speed traps by making vehi-
cles electronically “invisible” to police
radar. Radar scramblers mix a portion of
the radar signal with background clutter
and reflect it back to the sguad car. This
technique, pioneered by Recky Mountain
\ Radar, creates an unreadadle signal that

confuses the computer inside the radar gun.

special infrared beam with information
designed to scramble the laser signal. The
result? Readouts on police radar and laser
guns remain blank. As far as the police
officer is concerned, your vehicle is not

even on the road.

B The

Phazer .
makes your car

invisible to police
radar and lasers or
the manufacturer will
pay your speeding ticket!

How it scrambles radar.

Police radar takes five to 10 measurements of a
vehicle’s speed in about one second. The Phazer
sends one signal that tells the radar the car is
going 15 m.p.h. and another signal that the car is
going 312 m.p.h. Because police radar can’t ver-
ify the speed, it displays no speed at all. To the
radar gun, your car isn’t even on the road.

Works with laser, too! The Phazer also pro-
tects your vehicle from Lidar guns that use the
change in distance over time to detect a vehicle’s
speed. The Phazer uses light-emitting diodes
(LEDs) to fire invisible infrared pulses through
the windshield. Laser guns interpret those puls-
es as a false indication of the car’s distance,
blocking measurement of your speed. Again, it's
as if your car isn't even on the road.

Range up to three miles. The
Phazer begins to scramble
both radar and laser signals
as far as three miles away
from the speed trap. Its range

of effectiveness extends to

almost 100 feet away from

the police car, at which point

you should be able to make

visual contact and reduce
your speed accordingly.

Encourage responsible dri.

ving. While the Phazer is de-

signed to help you (and me) avoid
speed traps, it is not intended to
condone excessive speeding. For that
reason, within the first year, the manufac-
turer will pay tickets where the speed limit

was not exceeded by more than 30%, or 15

miles per hour, whichever is less.

Double protection from speed traps. If
the Phazer sounds good, but you prefer to be
notified when you are in range of a police
radar, the Phantom is for you. The Phantom
combines the Phazer (including the Ticket
Rebate Program) with a
radar detecgtor. It's legal
in every state except
Minnesota, Oklahoma,
Virginia and Wash-
ington, D.C. Ask
your representative
for more details!

Risk-free. Thanks to Rocky Mountain Radar,
speed traps don’t make my heart skip a beat
anymore. Try the Phazer or the Phantom your-
self. They’re both backed by our risk-free trial
and three-year manufacturer’s warranty. If
you're not satisfied, return them within 90 days
for a full “No Questions Asked” refund.

The Phazer................. $199 $14 saH
The Phantom . . $349 $18 S&H
Please mention promotional code 2541-11206

For fastest service call toll-free 24 hours a day

800-399-7863 =Ei=N ¢S M-

comtradindustries

2820 Waterford Lake Drive, Suite 102 Midlothian, VA 23113
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additional steps are required during
the initial installation in that operat-
ing system. In addition to Windows
3.1 or 95 the printer software
requires at least 8 MB of available
RAM. The color- and black-ink print-
er cartridges are inserted, side by
side, in cradles located under the
printer cover.

The DJ1000C Toolbox utility helps
you align the cartridges and run
tests to ensure that the black and
color inks are in sync. The Toolbox,
which appears on your Windows
desktop once the printer software
is installed, also provides tutorials to
help you with basic printing and
special effects features, as well as
maintenance and troubleshooting
tips on everything from clearing a
paper jam to cleaning the print
cartridges.

Should you need more informa-
tion on using the printer, the Starter
CD offers an on-screen user's guide
that demonstrates the many special
effects that can be achieved using
the DeskJet 1000C, including HP
ZoomSmart Scaling, two-sided
booklets, billboards, handouts with
up to eight pages of a document
printed on a single sheet, two-sided
pages, banners, and mirror images.
All of the special effects are ac-
cessed by clicking on the Features
tab in the print settings dialog box in
the software program you are using.
In Microsoft Word, for instance, we
selected Print from the File menu,
then Printer, then Options. We were
presented with a host of choices,
including page orientation, print
speed/qudlity (standard, best, and
econo/fast), number of copies, and
special effects.

HP ZoomSmart Scaling technolo-
gy lets you enlarge or reduce your
document to fit a specific paper
size. You select the sizes of the origi-
nal and the printed copy, and the
printer automaticaily scales the
document to fit.

The Booklet feature allows you to
print a multiple-page document so
that it looks like a book—printed on
both sides of the page and ready
to be collated and folded. The
DeskJet  1000C  automatically
chooses a paper size double that
of the finished booklet, then prints
two pages on one side of each
sheet. You are then instructed to

remove the paper and turn it in the
feed fray to print the rest of the
document on the reverse sides. If
your finished product is to be an 8.5
x 11-inch, eight-page booklet, for
instance, the DeskJet will print

pages 2and 7,and 4 and 5, on one
side of two 11 x 17-inch tabloid
sheets. Flip those pages over, and it
will print pages 1 and 8 on the back
of 2/7. and 3 and 6 on the back of
4/5. Collate, fold, and you have
your 8.5 x 11-inch booklet.

This photograph was raken with a digital cam-
era and printed on the DeskJet 1000C.

Billboard printing lets you create
posters as large as 54-inches square
using an effect called “tiling.” The
image is divided into a number of
different sections (tiles), which can
be pieced together after printing to
form one large image.

The Handouts feature is just the
opposite. Instead of turning one
image into several segments on dif-
ferent pages, Handouts allows you
to print two, four, or eight pages onto
one sheet of paper. You might want
to use it to print copies of your slides
fo give to your audience before a
presentation.

In Two-Sided printing, the Desk-
Jet outputs all the odd-numbered
pages. An on-screen message then
instructs you to flip the pages and
return them to the feed tray. The
even-numbered pages will be print-
ed on their reverse sides.

Banner printing requires the use
of fold-out banner paper; Hewlett-
Packard’s is strongly recommend-
ed. Mirror-iImage printing reverses

the image to accommodate such
applications as iron-on transfers.

It was easy to access and use all
of the special-effects features, and
to use the DeskJet 1000C for every-
day applications such as word pro-
cessing or spreadsheets. There were
some differences between the
DeskJet 1000C and the laser printer
we're accustomed to using. The
most obvious was the increased
noise level: next, we noticed the
slower printing speed.

In both color and monochrome
printing, there are three print modes
available. With the printer set in
"best” mode (600 x 600 dots per
inch, or dpi), black output is up to 4.5
ppm and color output is up to 0.5
ppm. Of course, the actual speed
depends upon the complexity of
the material being printed. The pho-
tograph accompanying this article
took close to four minutes to print in
4 x 6-inch size. In “econo/fast” mode
(600 x 300 dpi in black, 300 x 300
dpi in color), print speed is a rela-
fively quick 6 ppm (black) or 3.5
ppm (color). As for print resolution, it
was difficult to distinguish the Desk-
Jet's best-mode text output from
that of our laser printer. In “econo/
fast” mode (300 dpi), the print was
visibly fuzzier, but still easily legible
and fine for first drafts. We found the
“normal” mode to be adequate for
most tasks.

Color output quality depends not
only upon the mode selected, but
also upon the print medium. Try to
print a photo you‘'ve downloaded
from the '“Net” or scanned into your
PC onto standard printer paper, and
you're bound to be disappointed.
(Unless you're totally new to color
printing, in which case it will be a bit
of a thrill even if it isn‘t photo-quali-
ty.) There’'s some pixelation, and
noticeable scan lines mar the
image. But switch to the glossy
paper intended for color printing.
select best mode, and you'll be truly
impressed with the results. The print-
er uses HP’s Reallife Imaging System
to automatically deliver vivid colors
and sharp black text. The system is a
set of technologies including the
company’s ColorSmart, which auto-
matically adjusts and optimizes
color settings; C-REt (Color Resolu-
fion Enhancement Technology).

(Continued on page 45)
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Sights and Sounds of Broadway

Video capture cards are nothing
new—| had one by Media Vision
back in the early days of Windows
multimedia. The exact name of that
product escapes me for the moment,
and I'm not even sure where it is. I'm
not sure what happened to Media
Vision either, but that's another story.

If I can pinpoint the exact time that
my old video capture card became
obsolete, I'd say it was with the intro-
duction of Windows 95. For the most
part, no pre-Windows 95 multimedia
hardware is of any use today. For that
matter, the systems that we ran
Windows 3.1 on really stink today,
especially if you're interested in multi-
media. ! ran that card in a non-local bus
486DX2/50, with a display limited to
256 colors. That was a hot system in its
day, and it died with a 3X CD-ROM
installed—another hot product in its
day. It doesn't matter that my 486 died,
because today it's of no use to me—no
matter what the box says; multimedia
software does not run well on any 486.
Even the early Pentiums are too slow in
my opinion.

Video capture cards have advanced
just as much as computers. My old
video capture card generated choppy
.AVI files in small windows with poor
sound. My new video capture card—
Broadway 2.0 by Data Translation—
captures video that | can play full
screen. It can capture video in .AVI or
MPEG format, the latter being much
better quality. To run Broadway, you
need at least a Pentium 90 with 16 MB
of memory running Windows 95 or
Windows NT. It must have a Super
VGA graphics card that should include
color space conversion and video scal-
ing, a Sound Blaster 16-compatible
sound card to digitize audio, and a CD-
ROM drive.

The system also needs one free
PCI slot and what some people would
consider to be an enormous amount of
hard disk space. You need 5 MB for
the Broadway application and 20 MB
for MediaStudio—which lets you edit
video. You also need 9 MB for each

14 minute of fully-compressed video in

MPEG-1 format. Although you can
capture MPEG directly to disk, which is
really cool, you can't edit it direct cap-
ture. That's why there’s the additional
60 MB-per-minute capture option that
lets you edit captured video first and
then turn it into fully compressed
MPEG.

Broadway can turn any composite
or S-Video signal into quality MPEG-1
digitized video that can be added to
presentations, saved on a hard drive,
or even burned onto a CD. Broadway
captures full-color and full-motion video
at 30 frames per second, and synchro-
nizes the audio digitized by your sound
card with the captured video. Video is
digitized in real time and stored on your
hard drive in an editable .AVI format.
You can watch the video source in real

Broadway 2.0 captures video that can be played
back full screen. You have the option to capture
video in AVI or MPEG format.

time before capturing, so you know
exactly when to record—in effect your
PC behaves just like a VCR.

You can edit video in near real time
because Broadway uses hardware to
accelerate editing. Broadway is also
Video-for-Windows-compliant, so it
works with an editing package like
MediaStudio Pro or Premiere. Broad-
way compresses edited video clips into
MPEG-1 format at about three times
real time—three minutes for a one
minute clip. You can also compress
existing .AVI files that weren't captured
with Broadway. The compression ratios
for audio and video can be set so that
each minute takes up more or less disk
space, depending on the desired play-
back quality.

MARC SPIWAK
COMPUTER RESELLER NEWS
ASSOCIATE REVIEWS EDITOR

The Broadway package installs in
minutes, just like any other plug-and-
play card. | had no problems getting it
to work. | just plugged the Broadway
MPEG board into an available PCI slot,
installed the plug-and-play driver and
application software, and then connect-
ed the board’s input port to the video
output on a VCR (connected to cable
TV). Audio from my VCR connects to
the input on my sound card. This way |
can capture video and audio directly off
TV or a VHS tape, which | can even
make on a camcorder. If | wanted to, |
could connect my camcorder directly to
Broadway.

By the time you read this, Broadway
2.5 will be available. This newer ver-
sion will have an output to tape, allow-
ing digital video editing and the
recording of finished clips back onto
VHS tape. It will have other new fea-
tures that I'll talk about after | see it.
Broadway 2.5 will sell for the same
$995 that version 2.0 does. Broadway
is not cheap, but hardware MPEG
compression is not easy.

I've been having a lot of fun with
Broadway. | actually captured one of
my favorite movies, Terminator2-Judg-
ment Day, to MPEG—about 900 MB
worth! Even though 1 still have over 2
GB free disk space, I'm not going to
leave the movie on my hard drive. I'm
going to transfer it to CD-ROM, so | can
play my favorite movie on PCs wherev-
er | go. If | were publishing multimedia
software, Broadway would become a
powerful tool rather than a toy, but what
a useful tool it would be. If you need a
tool to produce MPEG video, then con-
tact Data Translation today.

New Stuff

If you're wild about the Old West and
cyberspace, then this game’s for you—
LucasAns’ Outlaws. This adventure
game pays homage to 1960’s spaghet-
ti westerns. In it you are the loner riding
into town, seeking vengeance when
you uncover the no-good plot of a rail-
road baron and his outlaws. This realis-
tic shoot-em-up game is loaded with
action. A multiplayer network mode lets
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Why pay for cellular phone service if you
only want it for emergency use?

The SOS Phone offers a 24-hour call center to connect you with
your emergency roadside service, 911 service or family members
in the event of an emergency.

my husband that the kids and

To tell you the truth, [ am
1 are running late, I can! By

not interested in owning a

cellular phone...except for — pressing the “call” button,
use in an emergency. What ; —————— I'll reach an operator. When I
would I doif my car broke ——— ask the operator to call home,
down on the interstate or m— I'll be connected automatically.

And because the Call Center has
my list of 10 most-used phone
numbers, | don’t even have to

ran out of gas on some
deserted back road?
Press the Tow button and How would I get help?

your emergency road ser- Like most women, | recite the number!
vice will be dispatched o have the safety of my s Great for teens. The SOS Phone
tow your automobile. children to consider. is also a great thing to have
Last month, I inquired about cellular phone ser- pMNE around for my stepdaughter. I can
vice. I was surprised to find out how expensive it rest assured that she’ll always be
was, even for the most basic calling plans! I just ® READY ® ROAM able to get in touch with us (or an
couldn’t justify spending that much for some- emergency service) if she needs to.
thing I may never need. Then a good friend told ® NOSERVICE® [OWB4TT Cost control. Unlike ordinary cel-
about a product she thought would solve my lular phone plans, the SOS Phone
problem. It's the SOS Phone—a cellular phone ser- : = Y doesn't have any minimum usage

] : . . . :
vice designed exclusively for emergency use! requirements or any other stipula-

tions that could change the price I
expect to pay each month.

Plus, without my password, the
! only non-emergency calls my step-
daughter can make are to our 10 pre-

What does it do? With the touch of a buttor, ON/OFF YOLUME

the SOS Phone will connect me to a roadside = f S \ ?
emergency service, a 911 service or a trained ‘ 1 \.
SOS operator, 24 hours a day. If 1 ever need

help, I know it’s just a phone call away. -

Emergency assistance. By pressing the CALL Q l: set phone
“tow” button, I'll be connected with my numbers.
emergency roadside service provider. Or, if 1 I can even
don’t have one, the SOS operator can recom- specify a

mend one to me b maximum

credit Hmit
| per month
," to eliminate
the surprise

of outrageous
monthly bills! to an SOS operator or be

connected to someone on
your preset list of numbers.

and dispatch TOw !
them immedi- *
ately.

The ”911”
button will
connect me to
the 911 emer-
3 gency service
The 911 button will connect i, my area-
you to 911 police or other best of all,
emergency services, and the the call is ab- : -
call'is absolutely free! solutely free! m

Use the Call button to talk

Try it your-

self. I can’t
begin to tell you how much confidence the
S0S Phone has given me and my family.
Why not try it yourself? If you don’t enjoy
its convenience and security, return it within
90 days for a “No Questions Asked” refund.
It also comes with a three-year manufactur-
er’s limited repair or replacement warranty.

SOSPhone .. ............... $99 $8 S&H

Personalized service. Each SOS
Phone has a serial number that is
recorded at the Call Center, so each

time 1 use my phone, the operators v
"~nek hy P . - HP . r s 12-month service contract required for this price. Requires 8 one-tme non-refundable
will know that it is me ca ng, and / O activation fee of $25 and a monthly charge of $9.95 Calls made on the Calf and Tow
will greet me by name. Plus, my e, / buttons are billed o your crodit card at $1.45 per minute. (That g inciudes 3l iocal
508 E R d il Q"“bm long-distance, cellular and roaming fees.) For outgoing calis only
- m.er§entlcy etclor o D 40 g “Hroces / Please mention promotional code 2343-11207
;ﬁfee:;;:;se:gng :)lzle o‘;eizm— I G’_\; --B__ For fastest service call toll-free 24 hours a day
- 3 AN T — [ ———y ¥ i

i i = VISA_| -
tor will connect me with = AMDY b(y_'ﬁ j 800:2}8-5322 i@ ]‘@ gj
the person or emergency Wi, / = = — -
service I need. 4 % Pas 3 / - -

I3

Not just for emer- I Nemg e 0 comtradindustries
gencles. If I just | H.S_AR. 2820 Waterford Lake Drive, Suite 102 Midlothian, VA 23113

want to call home to tell > f = = =

ra |

soonoe|g sendod /661 18q0io0

-
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The Marvel Creanvity Center teaches vou the
hasics of drawing comics—from working with
the shapes to crearing final characters.

each player choose from six of the 12
outlaws, each with their own unique
characteristics. The graphics are hand-
drawn animation with great detail. You
really feel like you're in the Old West—
and in danger. You will have to ante up
$42.95 for this program.

The Last Express from Broderbund
is an adventure game filled with mys-
tery, danger, romance and international
intrigue. The game takes place on a
train crossing Europe in July 1914, in a
world on the brink of war. You play an
American summoned by a friend to join
him on a departing train. You get there
late only to find your friend murdered.
Moving freely throughout the train, you
assume his identity to find the killer. If
you're clever enough, you will ultimate-
ly uniock the secrets of The Last
Express. Tickets to board The Last
Express cost $39.95.

Like science fiction games? Try
exploring a 3-D universe in Sentient
from Psygnosis. You are sent to the
Icarus space station to investigate the
outbreak of radiation sickness. When
you arrive, radiation sickness is the
least of your worries—the captain has
been murdered by an on-board assas-
sin. A power struggle has begun, and
the ship is careening dangerously
toward the sun. Your decisions deter-
mine what happens next. Sentient will
run you $49.95.

Those familiar with The City of Lost
Children (a French art-house film) will
recognize many of the characters in
The City of Lost Children CD-ROM
game from Psygnosis. In this game, 17
characters from the film are brought to
life in a strange story and an unusual
game. The basic story is that a mad
scientist kidnaps children to steal their
dreams to prevent his own premature
aging. Admission to The City of Lost
Children costs $49.95.

Casino gaming is fun, especially if
you can't lose any real money, that is.

Golden Nugget Casino from \Virgin
Interactive Entertainment lets you
experience Las Vegas-style gaming
with all the amenities. The 16 classic
games of chance include Pai Gow
Poker, Seven Card Stud, Blackjack,
Five Card Texas Hold-em. Mini-
Baccarat, Craps, Roulette, Big Six,
Keno, Slot Machines, and Video
Poker. Games are realistic right down

to the odds, payoffs, and rules. The |

money you win isn't real, but then
again it doesn't cost anything io play.

Well actually there’s a one-time fee of
$39.95, but you get to gamble and
explore the lavish and elegant sur-
roundings of the legendary Colden
Nugget casino.

Fans of the game Quake will want to
check out Quake Mission Pack No. 1
and Quake Mission Pack No. 2 from
Activision. Quake Mission Pack No. 1:

Scourge of Armagon features three
new enemy-infested episodes, twc
new monsters, a vicious final Boss,
and three new weapons to wrezk
havoc. You'll encounter Gremlins,
Centroids, Proximity Mines, Lasel
Cannons, Mijolnir, or Thor’s war ham-
mer, and more. Quake Mission Pack
No. 2: Dissolution of Eternity leads yau
down a path of no return through sever
terrifying levels in a dark, unforgiving
medieval worid. These add-ons cost
$29.95.

from  Activision
Interstate 76, where all-out muscle car

Also comes
combat rages '70's-style in the
American Southwest. Here you battle
your way through 17 missions in uni-
que combat environments and drive
hopped-up muscle cars loaded with
weaponry. There’s plenty of skidding,

(Continued on page 74)
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1an LEducation.

Just Training...

Independent study from CIE will give education at CIE matches or
you the skills you need to win your own exceeds those gained through
independence in a traditional commuter
successful career. & institutes while

At CIE, we pride providing an educa-
ourselves in keeping tion schedule to
pace with the latest match your commit-
developing technolo- ments and lifestyle.
gies. In turn, this Our patented
assures our students learning program is
that upon graduation specifically tailored
they can mesh for independent
seamlessly into a study and backed up
variety of exciting and by a caring team of
rewarding technology- professional educa-
based careers. tors who are at your

Back in the 1930’s, call whenever you
we specialized in need their heip.
teaching radio and At CIE, we'll
television sciences. match our training
Today, it's computer with your background
technology, program- and career goals and
ming, robotics, broad- help you decide
cast engineering, which of the many
information systems career courses that
management, and the we offer suits you
electronics behind it all. best. We offer an

But some things Associate Degree
have not changed, like Program and through
the desire of CIE’s . ‘ our affiliation with
faculty and staff to see Electronics Technician World College a

their graduates succeed. Bachelor Degree
That is why at CIE we teach not only Program.

the hands-on, practical aspects of If you have the sincerity, the

electronics technology, but also delve smarts and the desire, CIE can

into the “why” behind today’s technol- make it happen. CIE is already the

ogy. Why does it work the way it does? institute of choice for many Fortune
The insights to be gained from such 1000 companies. Why shouldn’t you

a broad, rich and comprehensive be next?

YES! Please send me more information on:
ClIE's Associate Degree Program
CIE’s Career Courses
World College’'s Bachelor Degree Program

Name

Address

City

Phone:

Check for G.1. Bill Active Duty | ' Veteran AH 102

$01U008|3 seindod /661 1840190
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Ner Warch

Job Hunting Made Easy

eople get laid off. Employees

want to get better positions in
other companies. Families move to
other states and need new jobs.
College graduates enter the search for
a place to put their newly learned skills
to work.

Sound familiar?

Chances are you've been in one of
these circumstances or are in one of
them right now. If the former describes
you, don’t think for a minute that you
won't be in such a position again. You
should always have an idea of what
you will do if you are faced with the
need to get a new career. And if the lat-
ter describes you, perhaps it’s time to
try a better way of finding a new job.

What is that better way?

Well, if you're a regular reader of
this column, or just someone who's fig-
ured out its subject matter by reading
the name Net Watch, you know the
answer to that question. Instead of
shuffling through hundreds of pages of
classified ads, consider pointing your
Web browser to some of the better job-
hunting sites on the Net.

CAREER PATH

Now, | realize | just said you should-
n't waste your time shuffling through
pages of classifieds, but | won't feel too
badly if | amend my words a bit. How
about searching through thousands of
pages of classifieds without getting any
ink on your fingers and without skim-
ming through completely inappropriate
entries? If it sounds good, read on!

CareerPath.com provides Internet
links to more than 350,000 new jobs
every month, and is updated daily by
newspapers across the U.S. For this
reason, the site claims to be the most
visited job-related site on the Internet.
To back up these claims the site
explains that more than four-and-a-
half million searches are conducted by
users every month. Note that these are
not hits, but actual searches conduct-
ed through the site. To put this in per-
spective, this means that even a job

20 category like Human Resources, with

DAN KARAGIANNIS

Teday You Can Search 194,976 |
Help Wanted Ads From Across the Country

CareerPath.com
announces Emplover
Profiles This new feature
comprises a searchable
database of *mini-howe
pages” for some of
America's leading
employers The profiles
also lmk the job seeker to

emplovers’ company sites

ry

An aptly named site, CareerPath can help you find the direction your job search has been missing.

only 3.9% of the total CareerPath.com
searches, is searched over 100,000
times each month. In short, someone
out there is finding the site useful.

At the heart of the CareerPath site
is a search engine the likes of which
you rarely see. Found under the Jobs
link, this engine gives you online ac-
cess to classified-ad job listings from
newspapers all around the country,
including big metropolitan papers such
as the New York Times, Los Angeles
Times, Atlanta Journal-Constitution,
and Washington Post, as well as
almost thirty more. Basically, if you live
near a major city, there is a very good
chance CareerPath has you covered.
But just how many ads does that real-
ly translate to. Well, if you consider the
entire continental United States as
your search region, you'll find on any
given day close to 200,000 listings (list-
ings are fresh and come and go, hence
this number doesn’t equal the value of
350,000 mentioned earlier as the total
new jobs posted in a month). You can
search through those ads by newspa-
per name, job type, and keyword.

Another nice feature of the site is its

| Jobs - Search our
Help Wanted
database by

newspaper, job category and
keyword

™ Eruployer Profiles -

Over the next few months

we'll be adding |
e pee = - = et e S

Employer Profiles. This new feature
comprises a searchable database of
“mini-home pages” for some of Ame-
rica’s leading employers. The profiles
also link you to employers’ company
sites and e-mail addresses. Over the
next few months, the site is planning on
adding more and more comprehensive
profiles.

If you are reading this from the other
end of the job-hunting game, you might
want to read what is in the HR Infor-
mation link. Here you will find Human
Resources tips for using the site to help
find employees. After all, the site does
claim to attract more job seekers, more
frequently than any other site.

Remember, if a job is being adver-
tised in one of the major newspapers,
you can read about it at CareerPath.

CAREER RESOURCE
CENTER

The Career Resource Center claims
to be the “Internet’'s most complete and
extensive index of career-related Web
sites.” And with 11,000 links to jobs,
employers, colleges, libraries, and
state employment offices, the site




T Akron Beacon Journal

T Atlants Journal - Constitution
T Baltiinore Sun

T Boston Glabe

I Bouldey Dafly Camnera

I~ The Chariotte Observer

" Chicago Tribune

T The Cincinnati Enquirer/Post
T The Cotumbus Dispatch

T The Denver Post

I Houston Chronicie

" Los Angeles Tunes
I The Miam{ Herald

T Detroit News and Free Press

I Fort Wayne Newspapers

" Hampton Roads, Va. Daily Press
™ The Hartford Courant

" L.A. County Press Telegram
I Lexington Herald Leader

.
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FIRST, select af least vhe newspaper to search g |

I~ The Orlando Sentinel

I~ Philadelphia Inquirer

I Pittsburgh Tribune-Review

T The Sacramento Bee

I San Jose Mercury News

T Ihe Santa Rosa Prezs Democrat
T The Seattle Times'P-I

T South Florida Sun Sentinel

T The Washington Post

I~ Minneapolis - St. Paul Pioneer Press T Wilmington News Jaurnal
I~ Denver Rocky Mowmntsiin Newys ™ The New Yerk Timnes

| SECOND. use the scroll bar to select one or inore JOB CATEGORIES

.Eiau.mnl i

I g
and/or move down the page to enter KEYWORDS | *7~

With the classified ads from over thirty national papers at your disposal, CareerPath makes it

easy to find a job that's right for you.

Welcome

[ B =

The Career Resource Center has links to over 11,000 jobs, employers, colleges, libraries, and

b ol 0 SN

state employment offices. helping with all phases of your job search.

might just be telling the truth with its
claim (keep in mind the site we just
looked at is different than this one, and
they aren't stepping on each other’s
toes with their claims). While not a very
visual site, the information is easy to
access, which is of the utmost impor-
tance when you are dealing with some-
thing like a job search. You'll have
plenty of category links to choose from
at the site, with each containing specif-
ic links. Let’s look at some of them now.

The first is Career Gems, which is a

collection of the 100 most useful and
creative career Web sites, including
links to USENET newsgroups where
jobs are posted regularly. It's odd to
have as your first selection a link that
takes you to completely different sites,
but this is a resource center, after all.
Next up is Jobs Now! Web Sites,
where you can look for links to current
jobs posted to Internet Web sites. Here
you will find over 7,500 links to jobs
with Major Employers, jobs posted at
Major Newspapers, as well as another

HOT SITES

CareerPath
http.“wivw.carearpath.com

The Career Resource Center
http:/twww.careers.org

link to jobs posted to Internet
Newsgroups. Other categories found
here include Jobs on College Cam-
puses, Jobs in Federal Government,
Jobs with Technology Organizations,
and Jobs with Various Specific ind-
ustries. The list goes on, by the way.

Employer Web Sites gives you links
to current major employers and major
Web index sites. Among others, you will
find Health Care Employers, Media
Employers, Technology Employers,
Financial Services Employers, and Offi-
cial State Government Web Directories.

Under Learning Web Sites you will
find links to current education-related
Web sites. If you are finding a lot of the
job listings require skills you don’t have
yet, you might want to use the
resources here to help you take care
of that problem.

Career Services helps you find
career-service professionals, including
temp agencies and recruiters. If you
are not doing too well looking for work
on your own, and want to enlist the
help of a *headhunter,” then this is the
place to look.

If the fact that this site contains list-
ings from the U.S. and Canada both-
ers you, have no fear. You can stick to
sites that are only within your area.
Simply click on the Regional Web
Index. This lets you access all the
Career Resource Center sites by U.S.
State and Canadian Province.

In addition to all these great fea-
tures, a great new one will be coming to
the site soon (at the time of this writing
they were still dead links). Career
References will gather reference mate-
rials and Web sites including dictionary
and database sites, links to State
Employment Offices, as well as general
helpful career advice.

Well, that about wraps it up once
again. For those of you looking for a
new place to call work, | wish you the
best of iuck. Until next time, feel free to
drop me a line via e-mail at net-
watch@comports.com or via snail-mail
at Net Watch, Popular Electronics,
500 Bi-County Blvd., Farmingdale, NY
11735. |
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New Producrs

HOME MONITORS

To facilitate the merging of home-office
and family-room technologies, Prince-
ton Graphic Systems’ Arcadia Home
Monitors work equally well as home-
theater and personal-computer dis-
plays. Designed for use with current
and emerging technologies such as
PCs, cable TV, VCRs, DVD, WebTV,
and DSS, the monitors can be used to
surf the ‘Net, watch television pro-
grams, play video and computer ga-
mes, and complete homework and
business assignments. Available in 27-
and 31-inch sizes, they deliver a high-
resolution picture that combines the
saturated colors of a television set with
the clarity of a computer monitor. The
monitors also feature built-in speakers
for home-theater applications.

The Arcadia’s wireless infrared key-
board allows users to operate the
Arcadia Home Monitor from the sofa or
easy chair for “couch-top computing”
with the ease of a remote control. With
a TV card installed in a PC or Macin-
tosh, the monitors can be used to watch
TV while using the computer, to make
working more enjoyable. Users can bal-
ance their checkbooks or send faxes
while watching a ball game, using the
wireless keyboard to type and to
change channels.

Suggested retail prices for the
Arcadia Home Monitors begin at $799.
For more information, contact Prince-
ton Graphic Systems, 2801 South Yale
Street, Suite 110, Santa Ana, CA 92704;
Tel: 800-747-6249; Fax: 714-751-0168;
Web: http.//www.prgr.com.

CIRCLE 80 ON FREE
INFORMATION CARD

DUAL-DISPLAY MULTIMETER
Extech’s Model 380232 dual-dispiay,
true-RMS  multimeter provides a

22 40,000- and 4,000-count dual display

with 1-uv or 10-nA resolution and
0.06% basic DCV accuracy. Bargraph,
range, and function are displayed in
addition to primary and secondary
measurement values. Measuring cap-
abilities include true-RMS AC voltage
and current with a 5-20-kHz ACV fre-
quency range, DC voltage and current,
resistance, conductance, capacitance,
frequency, and temperature. Other fu-
nctions include dBm, duty cycle, pulse
width, and time stamp. The dual dis-
play shows a combination of volts or
amps with frequency, dBm with fre-
quency or volts, or DC and AC ripple
with either volts or amps. Additional
features include dynamic internal data-
log recording, 1-ms {40-digit) peak
hold for capturing glitches, data hold,
and 20-ms bar-graph response. An
RS-232 interface and Windows data-
acquisition software are available
optionally.

The Model 380232 dual-display
muitimeter, complete with test leads,
thermocouple probe with adapter plug,
9V battery, and protective holster, costs
$299. For more information, contact
Extech Instruments Corporation, 335
Bear Hill Road, Waitham, MA 02154;
Tel: 617-890-7440; Fax: 617-890-7864,
e-mail: extech@extech.com; Web:
http// www.extech.com.

CIRCLE 81 ON FREE
INFORMATION CARD

CELL-PHONE CHARGER KIT
ORA Electronics’ Power Kit provides
cellular-phone users with the ability to
power and charge their portable pho-
nes wherever they are, indoors or in-
vehicle. The Power Kit includes a
travel charger that allows the user to
power a portable cellular phone and
charge the phone’s battery from a
standard AC outlet, and a vehicle
power cord that allows a vehicle’s cig-
arette lighter receptacle to be used.
Both products enable unlimited taik
and standby time, without using the
phone’s battery power. A carrying case
is also included.

The Power Kit is available for use
with Motorola Micro TAC Series port-
able cellular telephones and has a
suggested retail price of $59.95. For
further information, contact ORA Elec-
tronics, 9410 Owensmouth Avenue,
Chatsworth, CA 91313; Tel: 818-772-
2700; Fax: 818-718-8626; Web: http./
www.orausa.com.

CIRCLE 82 ON FREE
INFORMATION CARD

Power Kit

i
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DUAL-CHANNEL
OSCILLOSCOPE
Designed for a wide variety of applica-
tions in service and industry, Hameg’s
HM1505 150-MHz, dual-channel ana-
log oscilloscope offers an “auto set”
function that allows for signal-related
automatic setup of measuring parame-
ters. On-screen alphanumeric readout
and cursor functions for voltage, time,
and frequency measurement provide
extraordinary operational convenience.
Ten different user-defined instrument
settings can be saved and recalled
without restriction. The built-in RS-232
serial interface allows for remote-con-
trolled operation via PC.

(Continued on page 61)
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Faithful
Companion

BOOKMAN SIDEKICK PALMTOP
ORGANIZER WITH STARFISH SOFT-
WARE'S SIDEKICK 2.0 SOFTWARE.
From Franklin Electronic Publishers,
Inc., One Franklin Plaza, Burlington,
NJ 08016-4907; Tel: 609-386-2500;
Fax: 609-387-7420; Web: http://www.
franklin.com. Price: $149.95.

It makes no difference whether you’re
a stay-at-home mom or a corporate big-
wig—life today is complicated. There are
soccer games and ballet lessons, sales
meetings and term-paper deadlines, birth-
day parties to plan or attend, dry cleaning
and library books to drop off and pick up,
business trips to take and dental appoint-
ments to meet.

How in the world do people stay orga-
nized (or even sane, for that matter)?
Many of us just barely manage. We
remember today that the article deadline
is tomorrow. We have overdue library
books and video rentals. We should have
booked our plane tickets yesterday to get
the best rates, and now we’ll be lucky to
get hotel rooms in the next town for the
big convention. How could we have
scheduled our kid’s doctor’s appointmant
on the day of the big field trip—and
where did we put the consent form for it?

Traditionally, businessmen had secre-
taries to handle all those little details at
the office, and wives to tend the home
front. That’s rarely the case nowadays.
Downsizing has trimmed a good deal of
the support staff in many offices, and in
today’s two-career families, Mom’s not at
home to pick up the slack any more. In
fact, working mothers have it the worst—
they have to deal with all of the above as
they juggle their schedules with their hus-
band’s and their kids’, not to mention the
school’s and caregiver’s.

Have you had it with reminders slip-
ping off the refrigerator, to-do lists get-
ting lost in piles of books and laundry? Is

the phone number of the person you need
to call after the kids are in bed only found
in your Rolodex at work?

Maybe it’s time to seek some help.
We’re not suggesting a therapist, but
something more along the lines of a per-
sonal secretary—a faithful “sidekick”
who would help you keep your life in
order. A personal information manager, or
PIM, might be an electronic solution.

It’s a reflection of our times that there
are dozens of PIMs on the market. They
come in all shapes and sizes, but all have
several features in commen. They pro-
vide a place to store scheduling informa-
tion and contact numbers and addresses,
and generally allow you to make to-do
lists, perform simple calculations, and set
alarms to remind you of important events
that are on your calendar. Most can hold
multiple databases and cross-reference
between the information entered. Some
offer convenience features like automat-
ic-phone dialing, and some are even
Internet ready.

There are PIMs for desktop PCs, intend-
ed to keep your business life under some
semblance of control. There are palmtop

organizers, designed to be carried by peo-

ple on the go. And there are combinations
of the two: portable units that can inter-
connect with their desktop compatriots.

This month, we examine one such
combo: The Franklin Bookman Sidekick
palmtop organizer and Starfish Software’s
Sidekick 2.0. Together, they can help you
keep your life on an even keel, at home,
in the office, and on the road.

We also take a look at Sidekick 97, a
more recent version of the best-selling
PIM program. It’s a PIM for the Infor-
mation Age, Internet-ready and offering a
host of advanced telephony capabilities.

POCKET BOOKS

The Bookman is a portable, expand-
able electronic book. (For an in-depth
look at the Bcokman format, see Gizmo,
October 1995.) Each pocket-sized Book-
man comes with one built-in application,
and has one or two slots on the back into
which additional matchbook-sized Book-
man cartridges can be inserted. In this
case, the Sidekick personal organizer is
built-in, and two slots are available for
other Bookman titles.
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The Bookman Sidekick measures
5% X3%X% inches, weighs just five
ounces, and runs on iwo AAA batteries. It
comes with Sidekick software and a PC
connectivity kit. The Bookman has a pro-
tective lid that opens to reveal a small
QWERTY-style keyboard and a three-line
display that measures approximately
1 X4 inches. Above the keyboard is a row
of different-colored function keys. Inside
the lid are printed brief instructions for
Sidekick's basic functions and for con-
necting to a PC, as well as a guide to the
functions of each Bookman key.

Those keys are labeled CLEAR, MENU,
FILES, CALEND, NOTES, EDIT, and CARD.
The black CLEAR brings you back to the
main data-entry screen from any other
application. A second black key is used to
access various menus within applications.
Pressing the red FILES key allows you to
scroll through the cardfiles (address-book
entries) that you’ve input, and the green
CALEND brings up your daily, weekly, or
monthly schedule. To look through your
note folders, press the yellow NOTES but-
ton, and to change or delete an entry,
press the blue EDIT key. A third black but-
ton is used to select alternate Book-man
cartridges when those have been installed
in the back of the unit.

The biggest drawback to any personal
organizer is that before it can be of any
help to you, you must feed it data. Setting
up the Bookman Sidekick involves a
series of largely intuitive tasks, beginning
with setting the proper time and date
using the arrow keys—simple enough.

It’s when you start inputting the impor-
tant stuff—contact information and calen-
dar data—that the tiny keypad can really
bog you down. It’s an awkward and time-
consuming job to type each one on the
Bookman’s necessarily cramped keypad,
but it can be done. It makes more sense,
however, to simply download the Card-
files from the desktop version of Sidekick
to the Bookman. (More on that process
later.)

However you choose to input the data,
address-book information is entered into
“Cardfiles.” The Bookman offers several
Cardfile categories. In addition to the
standard business and personal address
books, there are also Cardfiles in which to
store e-mail addresses, hotels/restaurants,
a wine list, and a music/CD collection. If
those don’t match your needs or interests,
you can rename the Cardfiles.

Gizmo is published by Gernsback
Publications, Inc., 500 Bi-County
Blvd., Farmingdale, NY 11735. Senior
Writers: Christopher Scott and Teri
Scaduto. ©Copyright 1997 by Gerns-
back Publications, Inc. Gizmo is a
registered trademark. All rights
reserved.

For instance, we renamed one “books
to read” and another “movies to rent.”
We keep the Bookman on hand when we
read The New York Times Book Review,
and jot down titles and authors. Ditto
when reading movie reviews. When films
are released on video six months down
the road, we know which ones looked (o
be interesting.

The personal Cardfile provides space
to enter each person’s salutation; name;
address; home, office, and alternative
phone numbers; spouse’s and children’s
names; birthday; hobby; group; and addi-
tional notes. The business Cardfile adds
company, position, department/mail stop,
an extra address line, phone extension,
fax number, mobile phone, pager, Internet
address, and other e-mail. It doesn’t pro-
vide dedicated lines for spouse, children,
birthday, or hobbies, but does have room
for freeform notes.

The Calendar function also offers sev-
eral options. Pressing CALEND once calls
up the daily calendar; two presses, the
weekly calendar; and three presses shows
a full month. In the weekly or monthly
mode, you can use the arrow keys to point
to a date, then press enter to select it to
enter or read information. When inputting
a new calendar entry, you can store it as
appointment, to-do, call, multi-day event,
or special day. Within each of those cate-
gories, you’ll be presented with still more
options. You can set up an appointment,
for instance, as a one-time-only event, or
as one that will recur weekly or monthly.
An alarm can be set to remind you of your
appointments and other events.

The Bookman Sidekick’s Notefiles
allow you to write down your thoughts—
anything from a grocery list to the open-
ing for your sales presentation—in a
place where you’ll later be able to find
them. Notes are stored in “folders” that
you name in ways that will be meaningful
to you. It’s a much more sensible method
than sticking things on the refrigerator
door, or simply scrawling things on easi-
ly misplaced scraps of paper.

If, somehow, you do manage to lose a
note (or name, or date) that you're sure
you've entered into the Bookman Side-
kick, you can use its search and retrieval
functions to locate it. Enter a key word or
phrase, and the Bookman will display all
entries in which it is found. That also
comes in handy if you can’t remember
how to spell someone’s name, or are not
quite sure which person you need to con-
tact at a certain company.

The Bookman Sidekick also can serve
as a pocket calculator and an expense
tracker. In calculator mode, the top row of
letter keys serve as numbers one through
zero; the arrow keys become plus, minus,
multiplication, and division signs. It’s a
bit awkward for anyone accustomed to a

standard calculator, but it will do in a
pinch—and it beats having to carry
around yet another electronic device.

Okay, you might say, but what does the
Bookman Sidekick offer that I can’t get
from any of the many other (mostly
cheaper) pocket organizers on the mar-
ket? Two things: the ability to add a
whole library of other reference and
entertainment books, and PC connectivity
to Sidekick.

Those other “books™ are actually tiny
cartridges that can be inserted into slots in
the back of the main unit. Dozens of
Bookman titles are available from Frank-
lin, in subjects ranging from the Bible to
a wine guide, from sports trivia to cook-
books. Carry the Bookman Sidekick, and
you have the potential to carry a library in
your pocket. We added to our Bookman
Sidekick the Word Games and Math
Blaster Mystery cartridges, and when we
found ourselves with a bit of free time, we
could keep ourselves entertained with
word or math games. More serious-mind-
ed folks might op! to equip their Side-
kicks with reference books such as a
dictionary, thesaurus, or encyclopedia.

The Bookman comes with Sidekick
2.0, connectivity software, and a serial
cable to connect the unit to a PC’s serial
port. Version 2.0 runs on Windows 95,
with barely a glitch. (Although Sidekick’s
logo tends toward wanting to take over
the screen.) Ditto for the install software.
On-screen directions lead you through the
process of linking the two units, checking
connections, and transferring or merging
files. It’s a bit time-consuming, but defi-
nitely a lot better than trying to type the
entire contents of your desktop card file
into the Bookman unit!

And, let’s face it—you’re not always at
your desk when you meet a new contact,
learn that a meeting was rescheduled, or
incur an expense. We'd much rather tem-
porarily trust that information to the
Bookman than to a random scrap of
paper, until we could transfer it to our
PC version of Sidekick. And how nice not
to have to call the office to get a phone
number, or to double check the time of
your next appointment—the Bookman
puts all that information right in your
pocket.

SIDEKICK 2.0 FOR WINDOWS. From
Starfish Software, 1700 Green Hills
Road, Scotts Valley, CA 95066; Tel:
408-461-5800; Web: http://www.star-
fishsoftware.com. Price: Free with
Bookman Sidekick.

Sidekick 2.0, while lacking some of the
bells and whistles of Starfish Software’s
latest offerings, has far more functionali-
ty than its portable counterpart. And,
unless you really need high-tech features



like Internet conference scheduling, ver-
sion 2.0 should be more than adequate for
all your personal information manage-
ment needs.

(For those who already have later ver-
sions of the program, the Bookman
Sidekick is compatible with Sidekick 95,
Sidekick 97, and Internet Sidekick. Up-
graded connectivity software can be
downloaded from Franklin’s Web site at
no charge.)

Like the Bookman version, Sidekick
2.0 offers Cardfiles, Calendar, Note fold-
ers, and a calculator. With its full-screen
display and its full-size keyboard, the PC
version provides much more information
at a glance, is much easier to use, and
allows several ways to manipulate infor-
mation within and between contact cards,
calendar, and other applications.

Entries from one area of the program
can be dragged and dropped to another
area—including the trash can icon at the
bottom right side of the screen, if you’ve
completed the task and want to erase it.
Even more convenient, you can drag a
card file to the phone icon and have the
number dialed automatically.

But we’re getting ahead of ourselves.
Let’s take a minute to get acquainted with
Sidekick’s user interface.

The main screen is divided into several
areas, depending upon the application. In
the Cardfile, for instance, the left side of
the screen is an index of all the cards in
the file, the top right portion displays the
current card, and the bottom right is the
View in View window—Sidekick’s ver-
sion of picture-in-picture, which lets you
see a different part of the software than
the one on which you’re currently work-
ing—for instance, view the Calendar
while you’re in the Cardfile, and vice
versa.

You're not stuck with Starfish’s idea of
how the screen should look. You can
change the layout by resizing and moving
the various areas, and you can close the
View in View window with a click. In
most cases, you also have some choice
over what’s in that window.

At the top of the screen, just below the
menu bar, is a row of buttons called the
SpeedBar. It provides quick access to
commonly used Sidekick commands
(new, open, save, print, undo, make call,
calculator, instant note, and the like). The
SpeedBar can be customized to reflect
your style of using Sidekick, and can be
moved around the screen.

The program offers the same type of
versatility within each of its main func-
tions. For instance, besides the old stand-
by business and personal address books,
you can create as many Cardfiles as you
like. List your favorite restaurants, cata-
log your CD collection, or keep track of
“Kids’ Contacts” such as friends, coach-

es, sitters, and scout leaders. Within each
Cardfile, you can customize the fields to
reflect your needs, and choose the field
used to index the cards in that Cardfile.
It’s also possible to move cards between
files, merge them with notes, search for
them using key words or conditions
(clients from New York and New Jersey,
for example).

The Contact Manager feature keeps
you informed of interactions with people
listed in your Cardfile. Enter the person’s
name and a range of dates, and Sidekick
will show you when you met him for
lunch, called him, played tennis with him,
or sent him a memo.

Sidekick provides four calendar views
—daily, weekly, monthly, and yearly—to
help you keep on top of your appoint-
ments, special events, phone calls, and to-
do-list items. Appointments, to-do items,
and calls to make are entered and dis-
played on the daily planner. You can
schedule as many as three appointments
at any given time, set audible and/or visu-
al alarms to remind you of them, attach a
note with additional information, make
any appointment recur at specified inter-
vals, and can check each one off when it’s
completed. To-do-list items can be priori-
tized and assigned due dates, and crossed
off when done.

Phone calis can be included in the to-do
list, or kept in a separate Calls list. That
list provides a space to enter the status of
each call (busy, call, call back, returned
your call, voice mail message, will call
back). Sidekick can be set up to speed-dial
your calls when connected to a modem.

The Sidekick Calendar also has provi-
sions for creating a Goals list for projects
that don’t have specific due dates, which
might not require immediate attention but
should be kept in mind. The Goals list can
be displayed in the View in View window.
Personal Lists use activities that you have
predefined to automatically fill in those
activities’ descriptions.

The Calendar’s weekly and monthly
views are also customizable. You can
choose what things to display (multi-day
events, special days, appointments, calls,
and to-do items), opt to wrap the com-
plete text of items onto the next line or
have only as much text as can fit on one
line appear, and change the first day of
the week (in monthiy view only). The
yearly view, which displays the months in
a vertical or horizontal yearly planner for-
mat, shows only multi-day events, such as
vacations or conferences. Occasions such
as birthdays and anniversaries can be
added as special days. They’ll appear in
red on the daily, weekly, and monthly
views, and alarms can be set to remind
you several days in advance, so you won’t
get caught without a card or gift (or at
least you won't have an excuse for it any-
more!).

Sidekick allows you to create several
calendars—a major plus in a busy family.
Only one can be open at any given time.
You can even coordinate activities
between any two calendars with the “rec-
oncile appointments’ tool, which allows
you to transfer the appointments noted on
one into the other.

Sidekick’s Notes view is a tool for
writing, editing, and organizing text—
memos, personal thoughts, project
descriptions, etc.—which are stored in
folders that you create and label appropri-
ately—Tletters, journal, projects, etc. The
left side of the screen displays an index of
notes stored in the current folder, the top
right screen is the working window, and
View in View displays your Cardfile
index in the bottom right corner. Cards
can be dragged from View in View to
merge data into a note. Text files from
other applications can be imported into
Notes. Existing notes can be exported,
merged with other notes or with Card-
files, moved to different folders, sorted by
subject or date, and searched by date.

Material from the Cardfile, Calendar,
or Notes can be printed using Sidekick’s
preprinted forms or ones that you cus-
tomize. You can print Cardfiles to almost
any size label or address book, import
graphics from other programs, specify
which fields to print, and opt to have field
names printed or not. From the Calendar,
you can print appointments, tasks, and
calls in Sidekick’s standard daily format,
or print to the paper forms of a variety of
popular organizers, including Franklin
planner, Day-Timers, Day runner, and
Filofax.

Sidekick can also be used to generate
reports. You can create a history of all the
contacts you made with individuals in
your Cardfile. If you’ve been scheduling
appointments during a business trip, mak-
ing a free-time report can show you at a
glance the time slots remaining for last-
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minute meetings. The Reports feature can
also be used to summarize activities,
phone calls, and time spent on various
jobs.

Once you have entered all pertinent
data into Sidekick, you’ll find yourself
lost without it. Don’t take any chances of
losing the data—take advantage of the
easy back-up and restore functions to
make duplicate files, or to copy data to
the laptop you’re bringing to that confer-
ence.

With a litle bit of effort on your part,
Sidekick can make a big difference in
your time management capabilities. Just
think how much time you’ll save simply
by not having to search for all those little
scraps of paper on which you used to
scrawl important messages, reminders,
and phone numbers! Make the extra effort
to input your spouse’s and children’s
schedules, and you stand a good chance
of not missing a sales meeting, school
play, doctor’s appointment, or dinner date
again.

Having the Bookman Sidekick as well
makes it that much easier to input every-
thing that comes up. Together, the desk-
top and portable versions merge 10 form a
truly faithful sidekick—available at all
times and in all places. And, by adding
extra Bookman cartridges, it can also
keep you entertained. ||

Free TV Should
be Free

TERK TV50 VHF/UHF ANTENNA.
From Terk Technologies, 63 Mall
Drive, Commack, NY 11725; Tel:
1-800-942-8375; Web: http://www.terk.
com. Price: $129.

The earliest television sets, introduced
back in the 1930s, used antennas of foil
inside the set’s rear panel to help improve
reception. They soon switched to rabbit
ears—a familiar and nostalgic image for
anyone over the age of 35—which
reigned supreme until, and for some time
after, the outdoor antenna appeared on the
scene. In the early years of the Baby
Boom, when former Gls were moving in
droves to burgeoning suburbs, outdoor
antennas brought waichable TV reception
to the pioneers settling in the “fringe”
areas some 40 miles out from the city.

For several decades, antennas under-
went continuous improvements. At the
same time, however, the penetration of
cable TV threatened to make antennas
obsolete. It’s gotien to the point where
some homeowner’s associations have
even banned the installation of outdoor
antennas.

Television antennas seem (o be enjoy-
ing a bit of a resurgence in popularity
these days. There are a couple of reasons
for that. First is the fast-growing popular-
ity of small-dish direct broadcast satellite
systems, which don’t deliver local broad-
casts. Second is the general displeasure
that many consumers have with their
local cable companies.

Remember when all TV was free? All
you need to return to those days of getting
something for nothing is a decent anten-
na. Perhaps Terk’s TV 50 is the antenna
for you.

When we first heard about the TV50, a
powered, or amplified, antenna, we were
a little skeptical. We have ample opportu-
nities to try several amplified TV and FM
antennas, and have never found them to
be adequate. If an amplified antenna is
not receiving an adequate signal, then it
will just end up amplifying the noise
along with the signal, with predictably
bad results.

We were happy to find that Terk took a
sensible approach with its TVS50. The
amplifier is located up inside the antenna
body, where it can do the most good.
There, it can compensate for losses in the
coaxial cable downlead and splitters.
Those losses usually aren’t too serious in
home situation where cable lengths are
generally under 100 feet. Splitters can
often be a bigger problem—each two-
way split cuts the available signal power
by one half, or 3 dB. Add together fringe-
area reception, lossy cable, and bunches
of splitters, and you have litile hope of
achieving a watchable picture without an
amplifier to compensate for the losses.

You can choose whether or not you
want 1o use the amplifier in the TVS50.
The amplitier can be turned oft and taken
out of the circuit with the flick of a switch
on the “power injector,” which is
designed to be located near the TV set.
That small module, about the size of a
typical signal splitter, receives its power
from a wall adapter and connects between
the set’s antenna input and the coaxial
cable leading up to the antenna. When the
power injector is turned on, a small LED

on the antenna, near its F-type coaxial
connector, lights.

We commend Terk for providing an
easy way to switch the amplifier off and
to actually take it completely out of the
circuit. We should point out, however,
that it’s not necessarily convenient. For
example, anyone who has more than one
TV—in other words, most homeowners
in the U.S.—will have to decide where to
place the power injector. If it’s located at
one set, and a second set is being
watched, then someone who wishes to
turn the amplifier on or off will have to go
10 the other set to do it.

Our particular instaliation proved just
how inconvenient it could be. We have a
distribution amplifier located in our base-
ment. The antenna feeds the distribution
amp—so that’s where the power injector
is—and each set in the house is home-run
to that panel. To tumn the antenna’s ampli-
fier on or off, someone would have to run
down to the basement to flip the switch.
In our case (which, we admit, is more
complex than most), the only way to0
make things more convenient would be to
install a remote-controlled X-10-compat-
ible module at the power injector.

Why would you want to turn the ampli-
fier on and off? Well, our installation
gave us a perfect reason. Some stations, it
turns out, were received better with the
amplifier on, while others were better
with the amplifier off. Over-amplification
can worsen co-channel interference, caus-
ing diagonal lines in the picture. Other
stations benefit from the amplifier. We
found this to be true particularly in the
UHF band. But thai’s understandable.
The cable losses at those ultra-high fre-
quencies are far greater than in the VHF
band. The amplifier can overcome those
cable losses.

The antenna itself is just over six feet
long and about 2 inches tall, and about
an inch thick (or should we say thin?). It is
designed to be mounted horizontally with
three screws—one at the center and one at
each end cap. The outer case of the anten-
na is beige with a black center section and
a bold “TERK TV50” embiazoned on the



left end. The plastic case is designed to
resist degradation from ultraviolet radia-
tion, and it can be painted as well.

Why would you want (o paint an anten-
na? Well, one of the advantages of the
TV50 is that it can be mounted unobtru-
sively—even in those elitist homeowner’s
associations that don’t allow outdoor
antennas. With the TV50 mounted up
along the eaves and painted (o match the
siding, it becomes invisible for all practi-
cal purposes.

Since the antenna is basically a half-
wave folded dipole, it is bi-direct-
ional, exhibiting a broad figure-eight
pattern. In other words. it favors stations
located in front and in back of it broad-
side. However, the antenna was designed
to have as wide a pattern as possible. so
that—assuming that you’re in close
enough—it can exhibit seemingly omni-
directional reception. For true omnidirec-
tional reception, it’s possible to mount
two TV50s at 90° angles to each other.

Our installation was located on Long
Island, about 40 miles east of New York
City. The main challenge was to find the
right orientation for the antenna so that it
received all stations adequately. At first, it
seemed that it should be easy. After all,
most of the stations we wanied to watch
are located in New York. But then again,
there’s WTNH, Channel 8, out of New
Haven, which is to our north. And there’s
public broadcaster WLIW, Channel 21,
located northwest of us. And WWOR,
Channel 9. 1t’s antenna is located in New
York, but favors New Jersey over points
east. Other stations that we knew would
be a challenge are WNYE, Channel 25,
run by the New York Board of Education.
and WBIS (Sports+) Channel 31, which
bought the former public station WNYC
from New York City and turned it into a
commercial station featuring sports and
business news.

In our case, we weren't able to find a
perfect orientation. The direction that
gave us the best VHF reception and pret-
ty good UHF reception also provided ter-
rible reception for Channel 13, New
York’s PBS affiliate, WNET—and a sta-
ple in both our TV-viewing and that of
our Elmo-foving two-year-old.

In the end, we had to compromise
somewhat, getting less than crystal-clear
pictures on most channels, while getting
watchable pictures on virtually every-
thing we were likely to watch.

You might wonder why we didn’t use a
rotator to obtain clear reception on all
channels. The main reason is that there’s
no practical way to do that—the TV50
has no way to be mounted to a mast. Terk
has told us that the company is working
on a bracket that will allow mast mount-
ing, but it doesn’t yet exist. On the other
hand, one of the advantages of the anten-

na is that it can be mounted unobtrusive-
ly on the side of a house. If you’re going
to mount it on a mast with a rotator, then
you might as well put up a full sized Yagi-
type antenna.

The antenna can also be mounted
inside—and that’s where we put ours. We

The power injector provides power to
the TV50’s internal amplifier and passes
signals from the antenna to the TV.
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The diplexers provided with the TV50
allow a single cable to bring signals
from both a satellite dish and the TV50
inside using a single cable.

stuck it up in our attic, just placed
across a couple of stringer beams. As it
turns out, we wouldn’t have been happy
if we had mounted it outside. Our pre-
ferred orientation put the antenna at a 45-
degree angle with the front and side walls
of the house.

As we mentioned previously, one of
the main intended customers of the anten-
na are people who are using one of the
small-dish satellite systems and subscrib-
ing to such providers as DirecTV,
Primestar, Echostar, or AlphaStar. To
make such installations more convenient,
Terk provides the “one-wire solution.”
The TV50 kit includes an inside and an
outside diplexer.

The diptexer looks like a typical two-
way splitter, but it’s not. The outside
diplexer—a signal combiner—accepts
signals from a dish and from the TV50.
From there, a single cable runs into the
house to the inside diplexer—a signal
splitter. One output of the diplexer runs to
the satellite receiver, the other to the
power injector, and then to the TV set.

The diplexer allows the TV50, whose
amplifier requires a source of power, and
a satellite system. whose LNB (low-noise
block downconverter) also requires a

source of DC power, to work together.

Although we verified that the diplexers
did their jobs, the one-wire solution
didn’t work for us. Our C-band satellite
dish is mounted on top of our garage.
about 40 feet behind the house. Our DSS
dish is mounted about six feet above the
ground, about 20 feet behind the house.
The TV50 is in the attic, about 25 feet
above the ground. Regardless, we could
foresee many instatlations in which the
one-wire solution would be a godsend.

One of the most impressive features of
the TVSO0 is that it’s not just an anténna.
It’s a complete kit consisting of the TV50,
the power injector and its power adapter,
mounting screws, one 30-foot length of
RG-6 coux, one 20-foot length, one 6-foot
length, and two 3-foot lengths of RG-6,
each of which have rubber weather insu-
lators on either end. Two diplexers and
one male-to-male barrel connector are
also provided in the box.

Is the TV50 for you? It’s a surprisingly
good alternative to a medium-sized Yagi
or log-periodic antenna. It won’t work in
fringe areas, but it will do very well at
least 40 miles out—especially if all sig-
nals that you want to watch arrive either
from one direction or two directions 180
degrees apart. So if you’re paying for
free TV, the TV50 is worth serious con-
sideration. |

Souped-Up
Sidekick

SIDEKICK 97. From Starfish Software
1700 Green Hills Road, Scotts Valley,
CA 95066; Tel: 1-888-STARFISH;
Web: http://www.starfishsoftware.
com. Price: $49.95.

If you, your business contacts, and
your family communicate online as much
as or more than by phone or snail mail,
you'd be much better off upgrading to
Sidekick 97. Today’s office is no longer
bounded by four walls and a roof. Co-
workers might be found traveling on air-
planes or in cars, staying in hotel rooms
or home offices. There are dozens of
product categories intended to make it
easier to work on the go, including
pagers, fax machines, modems, cell

phones. portable organizers, laptop
PCs—and Sidekick 97.
The program retains the flexible

Cardfile, Calendar, and Notes {eatures
found in version 2.0 and the interim
Sidekick 95, but adds a message-based
Internet scheduler and more powerful
advanced communications functions. It
even serves as a link to other Starfish pro-
grams that allow users to easily create
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The Best Way
to Manage
Calendars,
Contacts and
t;(;ommumc‘monb

‘Web pages that incorporate the informa-
tion stored in Sidekick.

We’ve already described Sidekick's
main user interface—it hasn’t changed
much (although “Notes,” which is now
called “Write,” lets you edit all kinds of
formatted documents and offers a spell
checker). Most of the differences are in
the form of new menus and screens to
access new functions. The “EarthTime”
view presents local times for more than
540 cities around the world. The
“Activities” view, complete with animat-
ed icons, summarizes all scheduled
Internet events, appointments, to-do
items, and calls. Users of earlier versions
will have no trouble adjusting to Sidekick
97, and existing files can be transferred
from earlier versions to it.

Just as Sidekick 2.0 allows you to drag
and drop contact information from your
Cardfiles to your Calendar or Notes,
Sidekick 97 lets you drag and drop URLs
(uniform resource locators, or Web
“addresses”’) from a Web browser direct-
ly into your Cardfile. You can launch your
Web browser and then jump directly to
the URL of any Web site stored in the

Cardfile. Sidekick 97's e-mail address
book supports Netscape Navigator,
Microsoft Exchange, and Eudora Pro (32-
bit) address books.

Sidekick 97°s main claim to fame is its
Internet scheduling ability, which lets you
schedule appointments with anyone, any-
where, who has an Internet e-mail
account. The program automatically
sends invitations to everyone on the list,
collects RSVPs, and places the event on
your calendar. If some of the invitees do
not have e-mail addresses, Sidekick will

fax them the message or remind you to
phone them. You can add names to your
Cardfile while you are scheduling an
event, and add all the names to your invi-
tation list at once. What an easy way to
set up a tele-conference—or even to
inform your whole family that they're
expected to be available for Sunday din-
ner at their grandparents’ house.

Sidekick 97 takes advantage of
Windows telephony support and new-
generation TAPI (telephony application
programing interface) technology to pro-
vide advanced calling features. It’s com-
patible with Calier ID service, and if the
number detected is in your Cardfile, the
program displays details about the caller.
A “While You Were Qut™ feature logs
information about calls that went unan-
swered. (Those functions require the
installation of a Microsoft UnimodemV
driver and a modem compatible with it,
and Caller ID service from the local
phone company.)

There are a few other upgrades and
additions to the program. The Calendar
can now be printed in At-A-Glance for-
mat as well as the other formats available
in version 2.0. An enhanced Expense
View lets you use folders to organize
expenses by trip or by time period, and
adds new categories, flexible reporting
periods, and custom printouts. Sidekick
97 performs English/metric conversions
of units of measurement, including tech-
nical and scientific units.

Finally, Sidekick 97 is designed for use
with two other Siarfish programs:
Sidekick Web Publisher and Starfish
TrueSync. Web Publisher makes it easy
for even a novice to transform calendars
and contact lists from Sidekick 97 into
professional-looking Intemnet or intranet
pages, complete with HTML files. The
program can automatically launch your
Web browser so that you can see the fin-
ished page. TrueSync lets you coordinate
the information in your desktop Sidekick
with U.S. Robotics’ Pilot handheld orga-
nizer, without having to retype any data.

But those features are just the icing on
the cake—and Sidekick 97 is a mighty
tasty morsel without any extras. i

Sidekick 97’s user interface remains similar to that of earlier versions. Shown here
are the Calendar daily view (left) and ar Activities list.



We’ve Been
Framed!

Frame-It. From Dogbyte Develop-
ment, Inc., 612 Moulton Street, Suite
7, Los Angeles, CA 90031; Tel: 1-800-
9-DOGBYTE; Fax: 1-213-276-5275;
e-Mail: DogByteDev@aol.com; Web:
http://www.dogbyte.com. Price: $69.95.

Every winter, we take our litile boy
down to the photographer’s studio to have
his pictures taken, and have the best one
made into our family Christmas card.
Although the photos always come out
great, we're never entirely satisfied with
the selection of stock postcard-style
greeting cards offered in the shop.

This year, we plan to do things diifer-
ently. We’ll still use the same photogra-
pher, but we're going to use Dogbyte
Development’s Frame-It software 10
design a card centered around the picture,
customize our holiday message. and cre-
ate matching envelopes. And, having
played around with the program, we
expect the venture will be a fun, quick,
and easy project that the whole family
will enjoy.

Aimed at kids as well as adults, this is
a truly user-friendly craft program. It
allows you to create frames, albums,
scrapbook pages, ornaments, and photo
cards with matching envelopes to show-
case your family photos.

The Frame-It package includes a CD-
ROM, an instruction manual, and an art
directory. The manual is heavily illustrat-
ed and assumes no prior knowledge of
computers or Windows. For neophytes, it
explains the basics of toolbars. menus,
and other Windows basics. Detailed, step-
by-step instructions are provided, with
handy tips interspersed throughout the
pages. The art directory is a separate book
that serves as a quick reference to the
frame borders provided in the program. It
saves you the time and hassle of selecting
and viewing each one on screen, and the
printed versions are much easier 1o see.

Frame-It delivers dozens of border
designs for framing your photos; cutout
shapes. dialog boxes, and small graphics,
called “‘stamps,” that can be placed any-
where on a page; an address book with
mail merge; and customized text com-
plete with a spell checker. It allows you to
frame regular photos, or incorporate
scanned images or digitized photos.

On the “hardware’” side, the package
provides all the craft supplies needed to
create a complete photo album or scrap-
book, or inserts for a standard album—
specialty papers, corner tabs to hold pho-
tos in place, and even ribbon and raftia
for decorating your creations.

i

T

Blastacel

Less tangible. but equally important,
the package includes a wealth of design
pointers and suggestions to get your cre-
ative juices tlowing. Don’t stop at Christ-
mas cards! Use the same design for
customized thank-you notes that include
under-the-trze, opening-the-gift shots.
Make one-of-a-kind gifts that Grandma
will treasure. Use the themed borders to
matte your vacation, graduation, wed-
ding, baby, reunion, or christening photos
for placement in standard frames. Create
frames for Polaroid snapshots before the
birthday party or family reunion, and
send all of your guests home with unique
favors.

The program allows the creation of
“Frameations”—stand-alone, easel-backed
frames assembied entirely out of paper.
You can create Frameations to hold pho-
tos in sizes ranging from 2% inches to
%% 10 inches, in either portrait (vertical)
or landscape (horizontal) position.

Like origami projects, Frameations
require a lot of creative folding. Unlike
origami, however, they also call for scis-
sors, tape, and glue. Frameations for pho-
tos smaller than 5 X 7-inches can be made
from a single sheet of paper. Larger photo
frames require two sheets; 8 X 10s need

;xfmunn_cminmcéwﬂ =

three sheets. While Frameations made out

of regular printer paper will stand and
hold a photo. if your printer accepts heav-
ier stock, we'd recommend using it.

The manual provides full folding, cut-
ting, and gluing instructions. If you don’t
have the manual on hand when you're
ready to print out your Frameation cre-
ation, you can opt to have folding instruc-
tions printed out along with it.

You can end up doing quite a bit of
folding and gluing with Frame-It
“Fiench-fold™ cards feature printing on
the front, lefi and right inside pages, and
even a small “created by” label on the
back (not that anyone will be checking for
the “Hallmaik™ on these home-made
goodies). They must be folded in half
lengthwise and then widthwise. Enve-
lopes are also created out of single pages,
and require cutting, folding, and gluing to
reach their final form.

But we’re getling ahead of ourselves.
Beiore you can start all that snipping and
pasting, you have (o make a frame.

Frame-It is a breeze to use. The main
screen is divided into two windows. On
the right is the document page, the main
workspace in which you can see your
designs take shape. The left window con-
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Our Father’s Day Frameation, |ust out of the prmter, shows the cut, paste, and fold

lines needed to complete the project.

tains four tabbed “folders”
your design options.

The Project tab is used to select the
type of project you’ll be designing.
Options include portrait and landscape
frames in several sizes, a double-sided
matte, cards, envelopes, and three sizes of
photo album pages. Measurements indi-
cate the size of the photo, not the frame.
Select 4 X 6-inch portrait picture frame,
for instance, and your workspace will be
bordered by a ruler measuring four inch-
es across the top, and another measuring
six inches down the left side. Any borders
or artwork you add will fall inside that
4 X6 boundary, so be prepared to crop
your photo, or select the next largest
frame size.

Clicking on the Design tab lets you
select the design template you’d like to
use for your project. A preview window
displays the available designs in the cate-
gory selected. Categories range from ani-
mals to wrought iron, and are selected
using a scroll bar. Designs are displayed
either in small (four at a time) or large
(one at a time) size. But either way, it’s
hard to get an accurate idea from their on-
screen representations of what they’ll
really look like. By selecting a design,
you can see it shown somewhat larger in
the document page, but we found the
printed Frame-It Arnt Directory to come in
really handy at this stage of our projects.

The Stamps tab lets you add more
graphics to your project in the form of
small pieces of arts or text balloons. Once
again, there’s a preview window and a list
of categories to scroll through. You won’t
find many of the Stamps shown in the Art

representing
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The completed Father’s Day frame, with
picture inserted.

Directory, however, so you’ll have to
spend a bit of time previewing them.
Once you've selected a graphic, double-
clicking on it moves it to the top left cor-
ner of your project. From there, you can
move it, resize it, cut and paste it, or copy
it. You can even create your own custom
borders out of repeated graphic designs—
frame a picture of your favorite couch
potato, for instance, with a border made
up of TVs, remote controls, mugs of beer
(all from the TV Party category), and per-
haps some junk foods (Foods 1) or sports

(Sports 1, 2, or 3) designs.

The Text Tab allows you to add text to
your projects. You might want to use car-
toon-style balloons to make your subjects
“talk” or simply add a title to your
Frameation or album page. Frame-It
offers a wide selection of font styles,
sizes, and colors, and several types of talk
balloons. The program also provides a
spell-checker with customizable dictio-
nary. And, for all your home-made
Christmas cards, invitations, thank-you
notes, and the like, there’s also an
address-book feature, complete with mail
merge for printing those matching
envelopes. You can import a mailing list
from other databases using a comma-
delimited format, export to other databas-
es, and print out your mailing lists for
easy reference,

Although there’s really no need to
bother with digital cameras or scanners—
which might scare off some potential
Frame-It users—the program does allow
you to import such images into your
designs. It accepts images in a variety of
file formats: .TIF, .EPS, .BMP, .WMF,
.PCD, JPG, and .TGA. Imported images
can be cropped, resized, and repositioned.

We started using Frame-It early in
June. With Father’s Day just around the
corner, our first project would be a special
frame for a photo of the first time our
two-year old skated on his own. We
couldn’t find a suitable border from the
Design categories, so we decided to get
creative with the Stamp graphics. For the
hockey-loving dad, the frame featured
hockey sticks and pucks; in honor of the
new skater, we added a few band aids.
Some hearts along the sides, and a
“Happy Father’s Day, Love NHL MVP
2015 message, and our design was com-
plete.

Frame-It does offer several frames that
would have beem suitable for Father’s
Day, but they weren’t quite as personal.
For more traditional occasions—birth-
days, weddings, anniversaries—it was

framed

An odd-sized photo is
effectively with holiday graphics and a
frame-within-a-frame.



easy to find borders to use as is.

We consider ourselves well ahead of
the game if we simply get our son’s birth-
day (April 11) photos into an album
before we get the fallowing Christmas
pictures developed (which usually hap-
pens sometime around Valentine’s Day).
If, however, you are the more organized
sort—or if you're creating a small photo
album as a gift—you might want to use
Frame-It’s double-sided matte feature.
Once framed and decorated, you fold the
matte in half, and insert it into a 4 X6-
inch plastic photo-album page. If your
family has spent a week visiting friends at
their beach house, for instance, a
seashore-themed photo album would
make a nice thank-you gift and memento.

You can get really creative using
photos imported from digital cameras
or scanners. Here's an album page
using three such images.

Or you could make a personalized “brag
book” for Grandma, with themed borders
around the photos of her little darlings.

Unlike so many software packages that
isolate people from each other, Frame-It
is a family-oriented program. Get out
your box of unframed photos, gather
around the PC, and see what fun projects
your family can come up with. Hosting
Thanksgiving dinner this year? How
about making picture-frame place cards.
Your kids will be reminded who Great-
Aunt Sally is, and all your guests will
have a memento to bring home. Take
some more pictures that day, and use
them to make custom holiday gift tags or
ornaments.

The possibilities are limited only by
your imagination. If you tire of the bor-
ders and graphics that come with the pro-
gram, just call up Dagbyte to request
additional ones. No one will mistake your
creations for professicnal, store-bought
frames—but those don't have half the
character of homemade Frameations.

Got the
Picture?

PICTURE IT! 1.0. Published by
Microsoft Corp., One Microsoft Way,
Redmond WA 98052. Tel: 206-882-
8080. Web: hitp://www.micresoit.
com. Price: $54.95.

Microsoft didn’t get to be the world’s
largest software publisher by maintaining
a narrow focus. The company likes to
keep its fingers in every computer-related
pie. So, as you might expect in this age of
the Internet and digital cameras, Micro-
soft has released a software package for
manipulating digital images.

Unfortunately, the software isn’t up to
the company’s usual standards. On sec-
ond thought, it just might be. After all,
Microsoft strikes us as being a company
that sometimes releases dogs of pro-
grams, only to release upgrades that
address users’ complaints. Those
upgrades end up taking over the market.

* Use your own pictures

-+ Fixred eye in seconds

« Send oniine slide shows

'+ Create collages, cards “and nere

(Can you name any Microsoft version 1.0
software that you are still using?)

Picture It! 1.0, Microsoft’s photo-
manipulation software, in our opinion, is
a program that will need upgrading. That
might sound a bit harsh. We’re sure that
plenty of people will find Picture It! to be
picture-perfect—including some of the
test subjects we sat down in front of it.
But we had several complaints.

The program’s biggest failing is that it
tries to be too user-friendly. One of the
main advaniages of Microsoft Windows
is that it allows software publishers to
provide a consistent user interface.
Everyone knows—whether you're using
Microsoft Werd or XyWrite for Win-
dows—that to work on an existing file,
you go to the File menu and select Open.

Naw it is possible to do the same in
Picture It!, but other things aren’t intu-
itively obvious. For example, to rotate a
picture, you can’t go up to the top menu
and select something such as Object/
Roiate. Instead, you must go to a menu
that’s always displayed along about % of
the left side of the screen and select

" FREE
Over 1 month
on MSN..

Plus, $40 In offers
from Kodak

%'ﬁ!...uc‘*’\
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Prepare It, and then click on Size and
Position, and finally, Rotate.

That seemed clumsy to us. But Micro-
soft appears to have done its homework.
The target audience for Picture It! is peo-
ple who either don’t use computers or
who use them only infrequently. We
introduced the program to a couple of
computing neophytes, and they seemed to
know—or to be able to figure out with a
minimum amount of trouble—exactly
what to do.

Picture It!’s screen is separated into
four discrete areas: a task bar, a “film-
strip,” a “‘stack” and a “picture pane.”

Image-manipulation tools allow you to
do such things as adding text, moving and
resizing selected portions of images,
rotating, and moving images. You can
sharpen and soften images, and adjust
brightness, contrast, and colors.

Picture It! does support FlashPix, a pic-
ture-manipulation standard jointly devel-
oped by Microsoft, Hewlett-Packard.
Live Picture, and Eastman Kodak. The
purpose of FlashPix is to allow personal
computers to manipulate photographic
images with speedy performance. If
you’ve ever used photo-manipulation
software in the past, you are well aware of
the need for such an apparent power-
boost. Consider, for example, the
resources required to perform a color or
contrast change, or an image resizing. In
traditional photo-editing software—
regardless of the resolution of the on-
screen image—each pixel would be
manipulated until the entire photo was
transformed.

The FlashPix protocol, in contrast,
worries first about speed—displayed
speed. A change that you make to an
image seems to take place very quickly
on screen. The actual change doesn’t hap-
pen as fast: it’s treated as a file that
describes the changes between the origi-
nal and the manipulated image. A great
feature of the protocol is seen if you make
a change to an image when you've
zoomed in on it. FlashPix-compatible
software will worry about only what's
displayed on the screen. You don’t have
to wait for all of the pixels at the top left
of the image to be manipulated while
you’re looking at something at the bottom
right side of the image.

Despite Microsoft’s role in develop-
ing the FlashPix standard, we found
Picture It! difficult to get the hang of,
and—if we had let time pass between ses-
sions—difficult to remember. Inexperi-
enced users seemed to like its interface,
so if that is a consideration for you,
then Picture It! might be the one to
look at. Picture It! Version 2.0, which is
scheduled for release in September, may
overcome some of this version’s short-
comings. ]
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Live and Up
Close

LIVEPIX VERSION 1.1. Published by
Live Picture, 2425 Porter St., Suite 16,
Soquel, CA 95073; Tel: 408-464-4200;
Web: http://www.livepicture.com.
Price: $49.99.

Live Picture, a long-time publisher of
high-end professional image-editing sofi-
ware, recently turned its sights on the PC.
Along with Kodak, Microsoft, and
Hewlett-Packard, it created the FlashPix
photo format, which allows PCs to work
quickly with large image files. The com-
pany’s extensive experience shines
through in the look and feel of LivePix.

LivePix contains a host of ready-made
“projects” including signs, greeting
cards, and the like. They serve as pretty
good starting points for your own pro-
jects, but you don’t have to use them. We
felt comfortable enough starting out with
a blank canvas and going from there.

The screen has a standard Windows
menu bar that features File, Edit, Gallery,
and Help commands if nothing else is
open. Open the Gallery—a photo- and
project-organization applet—Dby selecting
Gallery/Open Gallery, and an additional
Window menu choice shows up. Open an
existing image or project and the menu
bar changes again, adding Object and
Photo choices, as another Project window
opens inside the main LivePix window. It
contains its own control bar on top, and a
tool bar down the side.

The basic tools provided on the toolbar
are a Selection tool; a Position tool for
rotating, skewing, and perspective
changes; a Pan tool; a Zoom tool; a Text
tool; a Line and Shape drawing tool,
a Filled-Shape drawing tool; a Cutout
tool; and a basic Effects tool for removing

red eye, distorting the image, and adding
drop shadows.

The tools provided are sensible and
powerful. Notably missing, unfortunately,
is a color-selection tool. However, Live-
Pix does feature *smart” edge-detection
that makes cutting items out of images
quicker and easier—but still rather
tedious. Going back and refining an edge
cut is a simple matter, however.

One of the most effective tools for
making cut images look better is to soften
edges. Any selected image can be soft-
ened from the control bar. Another con-
trol on that bar lets an image’s opacity be
adjusted, allowing, for example, the back-
ground to show through the type.

The Gallery has two modes of opera-
tion: a working mode and an organization
mode. In the working mode, you can
create Or open existing projects, insert
and substitute photos, and add projects
or photos to the Gallery. In its organize
mode, you can create albums, add pro-
jects or photos to the Gallery, move
between albums, remove projects or pho-
tos from the Gallery, and import images
from Twain-compliant scanners or cam-
eras.

The Gallery provides a sensible, intu-
itively understood way to organize all of
your images. Images can be easily copied
from the Gallery to your current project
by clicking on the thumbnail and drag-
ging it to the open “canvas.” One of
LivePix’s nice touches is an information
button located on the bottom right corner
of each thumbnail. Click it, and you're
presented with a drop-down dialog box
that tells you the file type, size, location,
and creation and modification dates.
What's more, if it’s a project made up of
a composite of images, you get its com-
ponent files as well.

When a new project is started, you are
presented with a blank canvas onto which
you add pictures from the Gallery, or pic-
tures acquired from a scanner or camera.
You can also open individual images with
LivePix, but their canvas size is fixed
when they’re imported. It’s much better
to put all of your images in the Gallery,
and define your canvas size when you
start a new project.

Of the two programs reviewed here,
LivePix had the best look and feel. We
always felt in control of what we were
doing. It was the easiest to leam, as well.
It was also subjectively slower than
Picture It!, and we missed having color-
selection and the ability to flood-fill to
replace one color in a photo with another.

We were able to create our best-look-
ing image compositions with LivePix,
however, and that is what counts. We
especially liked the program’s limitless
undo ability, and the ability to vary the
opacity of images. [ |



Electronics Library

NOW YOU’RE TALKING!

ALL YOU NEED TO GET

YOUR HAM RADIO
TECHNICIAN LICENSE

Third Edition

Edited by Larry D. Wolfgang, WR1B
and Joel P. Kleinman, N1BKE

Its easy to enter the exciting world of
ham radio with the Technician license,
which requires no Morse code. (A Nov-
ice class license does require that you
pass a Morse code test.) This bock
teaches you all the basic radio theory
and FCC rules and regulations needed
to pass your Technician Class or Nov-
ice Class written exam. Once you have
your license, the book is your guide 1o
becoming an effective amateur radio
operator.

The book includes everything you
need to know to operate a ham station.
Intended for either self-study or class-
room use, it leads from one subject to
the next by building upon the material
learned in previous sections. The
course work is presented in easily-dig-
estible, “bite-sized” portions, with re-
view questions relating to the material
in each section. The book also contains
a guide to selecting equipment for your
station. Appendixes include helpful data
tables, US Amateur frequency and
mode allocations, schematic symbols,
equations, and a glossary of key terms.

ALL YOU NEED
TO GET YOUR

HAM RADIO
TECHNICIAN

LICENSE

Thr Aemc s ek Reiay Laivgior

Now You're Talking! costs $19 and is
published by The American Radio
Relay League, 225 Main Street, New-
ington, CT 06111-1494; Tel: 800-32-
NEW-HAM; e-mail: newham@arrl.org;
Web: http://www.arrl.org.

CIRCLE 91 ON FREE
INFORMATION CARD

PIRATE RADIO OPERATIONS
by Andrew Yoder & Earl T. Gray

Clandestine radio broadcasting—com-
monly known as pirate radio—is one of
the most fascinating pastimes available
to hobbyists in the Communications
Age. This book shows you how to be-
come a pirate radio operator. It includes
a complete explanation of private radio,
and shows how you can outfit a studio
on the cheap. The book covers safety
issues, public relations, studio tech-
niques, production practices, and the
FCC's stance on pirate radio. It de-
scribes how to keep your operations
unobtrusive to the authorities, and tells
you the best times, places, and fre-
quencies for broadcasts. The book
even shows you how to build transmit-
ters and antennas for your own pirate
radio station.

Pirate Radio Operations costs
$19.95 plus $4.95 shipping and han-
dling and is published by Loompanics
Unlimited, P.O. Box 1197, Port Town-
send, WA 98368; Tel: 800-380-2230.

CIRCLE 92 ON FREE
INFORMATION CARD

ACTIVEX WEB PROGRAMMING:
ISAPI, CONTROLS,

AND SCRIPTING

by Adam Blum

This book shows Web developers how
to use and take full advantage of the
ActiveX suite of programming tools and
technologies to create dynamic, inter-
active Web applications. It provides in-

depth coverage of ISAPI and ISAPI fil-
ters to extend the functionality of your
Web site. It tells you everything needed
about ActiveX controls, VBScript, and
server-side scripting.

ActiveX

Web Programming

18API. Conirols,
and Scripting
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Adam Blum

The book contains a wealth of sam-
ple code, reusable class libraries, and
utility programs. Sample programs
illustrate how to use each ActiveX tech-
nology, and C++ classes help you build
your Web applications. The book offers
demonstrations of how to integrate
Java with ActiveX/COM using the
Visual J++ environment. It also includes
Denali tutorial and sample scripts for
easy-to-build server-side functionality.

At the bocks’s companion Web site,
you'll find source code for all the pro-
grams described in the book, and work-
ing examples of all applications built
with ActiveX technologies.

ActiveX Web Programming costs
$24.95 and is published by John Wiley
& Sons, Inc., 605 Third Avenue, New
York, NY 10158-0012; Tel: 800-225-
5945; Web: http://www/wiley.com.

CIRCLE 93 ON FREE
INFORMATION CARD

INSIDE PC CARD:
CARDBUS AND
PCMCIA DESIGN
by Faisal Haque

PC Card (or PCMCIA) technology,
which allows computers to interface
with each other using less space than
traditional interfaces, is a fast growing
area in the electronics market. Once
reserved for computing applications
such as notebook computers, its size
and ruggedness make it appealing for
other areas that have not embraced
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peripheral expansion, such as digital
cameras and medical instrumentation.
Aimed at design engineers who want to
take advantage of the latest technology,
the book does not just repeat standards
or list suppliers. It covers the newest
developments in the field, including
CardBus, multifunction cards, media-
storage formats, and power-manage-
ment capabilities. It goes on to offer
practical design advice on implementa-
tion and compatibility, with discussions
oninterface and configuration issues as
well as PC card mechanical issues.

i N

CardBus and PCMCIA Destgr:

Inside PC Card: CardBus and PCM-
CIA Design costs $49.95 and is publish-
ed by Newnes, 313 Washington Street,
Newton, MA 02158-1626; Tel: 617-928-
2500; Web: http://www.bh.com/el.

CIRCLE 94 ON FREE
INFORMATION CARD

VIDEO ENGINEERING:
SECOND EDITION
by Andrew F. Inglis & Arch C. Luther

This leading video-engineering source
book has been vastly expanded to pro-
vide full coverage of the many growing
non-broadcast applications of video,
such as computer-display systems and
multimedia applications. The book
serves as a handy, all-in-one reference
for video professionals and a useful
textbook for anyone studying video en-
gineering. Particular attention is paid to
ground-breaking HDTV technology that
will revolutionize television broadcast-
ing, as well as the uses of digital video
technology in the generation and dis-
play of computer images.

Other key sections address the fun-
damentals of both analog and digital
video systems, the basic criteria for
specifying image quality, and the appli-
cation of colorimetric theory to video

systems. The book also presents up-to-
the-minute information on home and
semi-professional VCRs, video camer-
as, television receivers and video mon-
itors, CATV systems, satellite video
communications, fiber-optic transmis-
sion systems, video post-production
systems, and video signal formatting for
computers.

Video Engineering: Second Edition
costs $60 and is published by McGraw-
Hill, 11 West 19th Street, New York, NY

10011, Tel. 800-822-8158.
CIRCLE 95 ON FREE
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HTML CD FOR WINDOWS:
AN INTERNET
PUBLISHING TOOLKIT

by Vivian Neou & Mimi Recker

This book and CD-ROM package con-
tains all the information and software
you need to transform your Windows
PC into a complete World-Wide-Web
publishing system. The book teaches
anyone who wants to make a splash on
the Web how to create Web documents
using HTML and build interactive Web
sites with forms and other HTML fea-
tures. Readers learn how to use new
HTML 3 and Netscape extensions to
build tomorrow’s slicker Web pages.
The CD-ROM includes software for
publishing HTML documents and build-
ing your own Web server.

Besides giving you a comprehensive
introduction to HTML, the language
used by World-Wide-Web documents,
the book and CD-ROM provide design
tips for building terrific Web pages. The
book explains how to jump-start your
Web pages with sample templates and
demonstration pages, and how to auto-
mate Web page construction with
Windows software found on the CD-

ROM—including HoTMetal, the most

full-featured HTML editor. You can
download your favorite Web browser
with NetManage's Internet Chameleon
and the included Windows Web brows-
er document. A library of Web-compati-
ble icons and clip art is also included.

HTML CD for Windows costs
$39.95, including CD-ROM, and is
published by Prentice Hall PTR, Upper
Saddle River, NJ 07458; Web: htto./

www.prenhall. com.
CIRCLE 96 ON FREE
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ELECTRONIC PUBLISHING
CONSTRUCTION KIT:
CREATING MULTIMEDIA
FOR DISK, CD-ROM,

AND THE WORLD WIDE WEB
by Scott Johnson

This book and CD-ROM toolkit enables
readers to create a wide range of mul-
timedia applications. Written by one
of the creators of the award-winning
HyperWriter software, the book reviews
the basics of hypertext and multimedia
and explains how to quickly master
electronic publishing for CD-ROM and
the Internet.

The book is divided into three sec-
tions. The first covers the basics of digi-
tal publishing, explaining when, why,
and where it should—and shouldn’t—be
used. Part | also presents overviews of
several popular digital publishing tools,
and provides coverage of World-Wide
Web basics. Part 2 is dedicated to
HyperWriter, leading readers through
each step and providing hands-on in-
struction on every phase of the software
and digital publishing. Part 3 covers
real-world applications of digital publish-
ing—showing readers how to build an
interactive catalog and a Web site.

The text draws heavily on the pow-
erful software included in the CD-ROM.
The CD-ROM provides more than $300
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Is Your Best CHoice For GAREER Success

NRI Training In GomPUTER SERVICING

ccording to the Department of

Labor, jobs for computer service
technicians will be up by 38% in the
next 10 years. Isn't it about time that
you looked into NRI training?

You don't need any experience
to get started.

You can depend on NRI, a division
of The McGraw-Hill Companies.

You study at home, at your
own pace.

You put theory into practice
with hands-on projects.

You work one-on-one with an
experienced instructor.

You establish a solid foundation
with a review of basic electronics.

You train with the NRI Discovery
Lab to experience circuit design
and modification.

You train with a digital multimeter,
for quick and easy testing,

You get a customized
Pentium® 166 or better PC
to train with and keep!

You learn how to troubleshoot and
maintain today’s sophisticated PCs.

You explore the features
you’ve chosen for your
computer, from the memory
chips to the high-speed
——  CD-ROM drive.
You tearn how to |

1 take advantage of N
PC communications and the
Internet.
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You use your
new computer’s
28,800 baud or faster fax/
modem in conjunction with
Netscape Navigator™ Web
browser software.

You explore the applications and
accessories of Windows 95, today’s
hottest graphical user interface.

1

You can prepare for
the A+ Certification
exam with NRI's

You train with and keep
the self-booting ForeFront

1 2

Troubleshooter™ software and CD- 'f ,
ROM, comprehensive diagnostics l i exclusive
you can trust. CD-ROM!

22 You can
continue receiving

advice and feedback from your instructor

after you graduate.
You can turn to NRI for letters of

23 recommendation, transcripts,

tips on resume writing, and more.

2 You get the skills and
confidence to move up on

the job, start a new career, or open

your own business.
25 You can call our toll-free number
for a free catalog. Or, visit us at

http://www.mhcec.com on the Web!

-l 6 WithNRIsnewPC "
Options Plan, you can purchase

low-cost computer upgrades and

peripherials for your customized PC

1 7 You have access to NRI's

brand-new “cyberschool” to |
contact your instructor,
download supplemental

materials, participate in
online seminars, and

more!

1 You can call NRI's
TeleService hotline, for

24-hour answers to your

questions.
You get immediate feedback

1 9 with NRI's TeleGrading

service, featuring 24-hour exam grading,.
Your company may

20 pay for all or part

of your tuition.
(Hundreds of
companies do!)

-

GALL 1-800-321-4634 FOR FREE CATALOG!
| IR schools Ask for Ext. 2691

] ﬂ Check one FREE catalog only. High school diploma or GED
recommended for all courses, required for degree programs.
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Washington, DC 20008

OR GET YOUR DEGREE!
_1 AAS Degree in
Accounting
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worth of software, including HyperWri-
ter, @ commercial multimedia software
package; & built-in HTML converter to
convert your HyperWriter documents
into Web pages; and a Hypertext edi-
tion of the book and four other exam-
ples of electronic publishing.

fLecaomic
" DUBLISHH

Electronic Publishing Construction
Kit: Creating Multimedia for Disk, CD-
ROM, and the World Wide Web costs
$44.95 and is published by John Wiley
& Sons, Inc., 605 Third Avenue, New
York, NY 10158-0012; Tel. 800-225-
5945; Web: http//www.wileycom/comp-

books.
CIRCLE 97 ON FREE
INFORMATION CARD

THE THUNDERBIRD

GUIDE TO INTERNATIONAL
BUSINESS RESOURCES

ON THE WORLD WIDE WEB
by Candace Deans & Shaun Dakin

From a class project at Thunderbird,
the American Graduate School of
International Management, comes this
practical guide to accessing informa-
tion on the World Wide Web. The text
shows readers how to gather the vital
information that today’s business pro-
fessional needs to develop an intimate
understanding of how business is con-
ducted in different parts of the world.
The book provides a real-world look
at the palitics, history, and culture of dif-
ferent parts of the world. Coverage
includes six major regions: North Am-
erica, Latin America, Africa and the
Middle East, Eastern Europe, Western
Europe, and Asia. Each of those major
groupings is further divided into areas
and countries deemed to offer the most
benefit to modern business people.
Each chapter opens with a short
introduction to the region, intended to
give readers some insight into the cul-
ture, political system and risk, social

aspects, and business practices of the
area. The introduction is followed by
listings of World-Wide Web resources,
including URL addresses and brief des-
criptions of each site. The listings will be
updated and expanded on Thunder-
bird’s home page.

The Thunderbird Guide to Internat-
ional Business Resources on the World
Wide Web costs $21.95 and is publish-
ed by John Wiley & Sons, Inc., 605
Third Avenue, New York, NY 10158-
0012, Tel. 800-225-5945; Web: http.//
www.wileycom/compbooks; Thunder-

bird Web: http.//www.t-bird.edu.
CIRCLE 98 ON FREE
INFORMATION CARD

PERSONAL COMPUTER
OPERATION AND
TROUBLESHOOTING:
SECOND EDITION

by Roger M. Kersey

When this book was first released, the
field of personal-computer maintenance
was just emerging. Since then, it has
exploded. From hardware and software
to /O devices and network communica-
tions, the PC service expert needs to
know much more. The book’s second
edition has been completely updated
and expanded to reflect the massive
growth and rapid changes in the field.
Written for the IBM PC, the book fea-
tures current material on compatible
microcomputer systems and /O sys-
tems. An in-depth examination of the
component level of the XT is used as a
reference point for the rest of the book,
which explores the operation and trou-
bleshooting of 286, 386, 486, and
Pentium systems. Timely updates on
I/O systems include coverage of key-
boards, power supplies, monitors, video
adapters, floppy and hard drives, print-
ers and the mouse, and parallel and
serial /O systems. Data communica-

tions and networking are introduced
from a hardware viewpoint. The text
ends with an overview of the test equip-
ment and troubleshooting techniques
discussed throughout the book.

To make learning easier, each chap-
ter opens with a focused list of learning
objectives, then provides working ex-
amples and troubleshooting tips. At the
end of each chapter is a summary cov-
ering the most important information
presented within, followed by review
questions.

:.f%‘?g«f‘$0ni1 C;mput>;;;
Opuratlon

Roger M. Korsey

Personal Computer Operation and
Troubleshooting, Second Edition, costs
$76 and is published by Prentice-Hall,
P.O. Box 11071, Des Moines, IA 50336;
Tel. 800-947-7700 or 515-284-6751,;
Fax: 515-284-2607; e-mail: orders

@prenhall.com.
CIRCLE 99 ON FREE
INFORMATION CARD

ACTIVE ELECTRONIC
COMPONENT HANDBOOK:
SECOND EDITION

edited by Charles A. Harper
and Harold C. Jones

Engineers involved in electronic design
are accustomed to relying upon data
sheets from dozens of different sources
for current technical information. This
book, written by several experts in the
field, provides a single source of such
data on active electronic components.
(A companion volume covers passive
components.)

The book is aimed at anyone
involved in electronic and electrical
design or in any aspect of component
specification or use. The comprehen-
sive source book provides property
and performance data for all the impor-
tant component groups and presents
comparison data and guidelines for the
best component and selection trade-off

(Continued on page 58)
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Fig. 1. This block diagram shOW Hie lay-
out of a simple uninterruptible power sup-
ply, which is comprised of an unregulated
DC source, a backup power source,
switching logic, and a voltage regulator.

about UPS operation, let's take a
look at the actual circuit,

The Circuit. Figure 2 shows a
schematic diagram of the Low-
Power UPS, which is intended for low
power (200mA or less ) applications.
It is essentially a switch-mode regu-
lator with battery backup. In normal
operation, the circuit provides a
regulated 5-volt DC output from an
unregulated 12-volt DC source that
is connected to PL1. When S1 is
closed, the unregulated DC input
applied to PL1 divides along two
paths. In one path, the source voit-
age is used to light LED]1, indicating
that normal power is being supplied
to the circuit. In the second path,
the source voltage is fed through
diode D1 and is filtered by capaci-
tor C1 before traveling on to IC1 (a
MAX639 step-down DC-DC con-
verter). That IC steps down the input
voltage to provide a regulated out-
put 5-volt DC at 225 mA to whatev-
er device is connected across J1
and J2 (a pair of banana jacks). As
long as the circuit is operating nor-
mally, a portion of the output volt-
age is used to light LED2 through a
330-ohm resistor (R4). Taken togeth-
er LED1 and LED?2 indicate the sta-
tus of the Low-Power DC UPS,

A Closer Look. With both ST and S2
closed, IC1 (the MAX639) receives
input from either the main power
source or the backup source. Diode
D2 serves as an automatic switch
should the main power source fail.
That's because as long as the main
power is available D2 is reverse
biased, so no current flows from the
backup battery to the regulator. But
if the source voltage drops below
the battery (i.e. main power failure),

D2 becomes forward biased and
the battery (B1) supplies power to
the regulator. To determine the
maximum and minimum values for
B1, we must consider the maximum
and minimum values for the source-
voltage, and the forward voltage
drop across D1, and D2.

Let's assume that D1 and D2 each
have forward voltage drops of 1
volt. The specified input range for
the MAX639 is 5.5 to 11.5 volts; there-
fore, the source voltage (Vg) can
range between 7 and 12 volts. If Vg
is 9 volts, then the voltage at the
cathode of D2 (and also at the
input to the regulator) will be 8 volts.
Consequently, Bl can not be
greater than 9 volts, if D2 is to remain
reverse biased. In order to ensure
that if Vg fails, the backup voltage
will at least equal the MAX639°s
specified minimum, the backup bat-
tery voltage (Vgg) can’t be less than
7 volts, If Vg were 12 volts, we would
have a wider selection range for
Vpg (7 to 12 volts).

Since the MAX639 will provide
regulation down to its minimum
input voltage, it is probably a good
idea to choose a value for Vgg that
is towards the low end of its range.
That can help to extend battery life
in situations where Vg may fre-
quently fall between its normal
level and the regulator’s minimum
input voltage. However, remember
that over time battery voltage will
fall below its nominal value. If we
choose the battery voltage so that
VRR is at or near its minimum possi-

i . i) a

ble value. the useable life of the
battery will be shortened. In our
example, we compromise by set-
ting Vgg in the middle of the speci-
fied range (9 volts).

Two factors to consider when
choosing D1 and D2 are the
required maximum load current
and leakage current. If, as in this
case, we are using Alkaline batter-
ies, then we should choose a diode
with low leakage current. A TN4001
was used in the prototype. That
diode has a specified maximum
reverse (leakage) current of 10 uA
at 50 volts DC (reverse voltage). Its
forward-current rating is 1 amp, welt
above the requirements for this
application. A better choice would
be one of the low leakage Schottky
diodes, which have reverse-current
ratings in the nanoamp range, as
well as low forward-current ratings.

Construction. The prototype was
built on a piece of perfboard, using
point-to-point wiring techniques.
The perfboard assembly was
housed in a small plastic storage
bowl with a lid. The backup battery
configuration (size and number will -
be determined based on your load
requirements) will be a significant
factor in your choice of an enclo-
sure. The off-board components
(switches, banana jacks, power
jack, and LEDs) were mounted to
the enclosure. To protect against
damage to the circuit due to leak-
age, a paper barrier (comprised of
a piece of cardboard folded
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Fig. 2. As shown by this schematic diagram, the Low-Power DC UPS is essentially a

switch-mode regulator with battery backup.

The circuit is designed to provide a regulat-

ed DC output from an unregulated source. Note that if the power fails while both SI and
$2 are closed, battery power is automatically fed to the regulator, which, in turn, main-

tains power to the circuit.




PARTS LIST FOR THE
LOW-POWER DC UPS

SEMICONDUCTORS

IC1—MAX639 step-down DC-to-DC
Converter, integrated circuit

D1, D2—IN4001 1-amp, 50-PIV
silicon rectifier diode

D3-—1N5817 fast-switching Schottky
barrier diode

LED1—Green light-emitting diode, 2.0
volts, 10mA

LED2—Yellow light-emitting diode, 2.0
voits, 10mA

RESISTORS

(All resistors are !/,-watt, 5% units.)
R1—1000 ohm

R2-300,000-ohm
R3—100,000-ohm

R4—330-ohm

ADDITIONAL PARTS

AND MATERIALS

C1—47-pF, 35-WVDC, electrolytic
capacitor

C2-—100-pF, 35-WVDC, electrolytic
capacitor

L1—100-p.H, 2-amp inductor

S1, S2—SPST toggle switch

J1, J3,—Banana jack

PL1—Chassis mount power plug

Perfboard materials, enclosure, wire,
solder hardware, etc.

Note: The MAX639 can be obtained, in
small quantities, directly from
MAXIM by calling 1-800-998-8800.

around the battery) was used to
prevent the battery from shorting
fo the circuit.

Checkout And Testing. Before
powering up the circuit, check alt
connections. Make sure that you
have a DC adapter that can deliv-

The Low-Power DC UPS was assembled
on a small piece of perfboard, using point-
to-point wiring technique.

TABLE 1—LED OPERATION

LED1 LED2 CONDITION

Otf oft Main power off, no backup battery. or low backup battery
Off On Main power failure. UPS in backup mode

On Ooff Main power on. however, UPS has failed

On On Main power on. UPS operating properly

Note: Assume both S| and S2 are closed

er the required maximum current at
the required outfput voltage. Use
fresh batteries.

With the backup battery out of
the circuit, check the circuit as fol-
lows: Set S1 and S2 to their open
(off) positions, connect the DC
adapter to the UPS, and plug it into
a wall outlet, Close S1. Both LED
indicators should come on. If nei-
ther LED comes on, check the volt-
age across the input to the UPS, If
LED1 is on and LED2 is off, check
your wiring, and then the UPS out-
put voltage. If there is no voltage at
the output, measure the voltage on
the input side of the MAX639. If
there is no input voltage, then sus-
pect D1.

If LED1 is off and LED2 is on, check
the wiring for LED1 and its Iimiting
resistor. Measure the current
between the anode of D2 and
ground. It should not exceed the
specified leakage current for the
diode you have chosen. Verify that
the regulator portion of the circuit is
operating correctly by varying the
load on the UPS (use a poten-
fiometer across the output) and
measuring the output voltage. It
should be relatively constant
(about 5 volts). Be careful not to
exceed the specified output cur-
rent limit (200mA).

With S1 still closed, place a back-
up battery in the circuit. Close
switch $2, and place S1 in the off
position. The indicator LED1 should
go off. LED2 should remain on.
Measure the output voltage. It
should still be at the regulated
level. Close S1 again and remove
the adapter from the wall. LEDI
should again go off while LED2
remains on. If you have a variable
DC power supply, use it in place of
the DC adapter. Using the DC sup-
ply, apply power to the circuit, and
vary the input voltage between 12
volts and 7 volts, while monitoring

the UPS output voltage. It should
remain relatively constant. Repeat
that step with the UPS under load
(up to about 200mA).

UPS Status Indicators. The two
LEDs are used to indicate the status
of the UPS and the condition of the
main power line. Table 1 summa-
rizes the operation of the two LEDs.
LED1 lights and remains on as long
as the UPS is fed from the main
power source. LED2 remains on as
long as the voltage at the LBI input
(pin 3) is above a value deter-
mined by the resistive voltage-
divider network, comprised of R2
and R3. The values for R2 and R3
are given by: R2 = R3((VLB/LBI
Threshold) -1, where R3 is any resis-
tance in the 10k to 1-megohm ohm
range—typically 100k. The LBI
Threshold voltage is 1.28V, and VLB
is the desired low battery detection
voltage, 5 volts for this example. Bl
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A CHEAP SLAVE DRIVER

Build a simple

controller civcuit that

allows you to vemotely operate

servo-motors to control surveillance

cameras, aim your outdoor
antennd, actuate robotic

arms, and more!

D. DEREK VERNER

our first thought may be that
Y you don’t need a cheap

slave driver, you already
have one—at work. The slave driver
referred to in this article, however, is
not that kind. It is a remote position-
er that allows you to control a servo-
mechanism from a distance. It can
be used for robotics, remote-con-
frolled toys. positioning a surveil-
lance video camerq, and a host of
other things. It’'s cheap, because it
can be built with about three dol-
lars worth of components.

There have been a number of
systems that perform similar tasks. In
the years BC (Before Cable), a TV
antenna rotator was familiar to
many of us. For our purposes, how-
ever, it has a few drawbacks. it’s big
and clumsy, and ifs response fime is
foo slow to be considered a tfrue
master/slave control system. In
addition, it requires 117 volts AC,
plus it needs five conductors for its
feedback circuit to operate. On
the other hand, the synchro or
Selsyn system (which dates back to
1943 and was used in WWII military
equipment) responds instantly and
can be rotated continuously.

Either unit can serve as the
slave, since it relies on electro-
dynamics rather than electronics
for its operation. The drawbacks of
the Seisyn system is that if It's
moved too quickly, it starts to oscil-

= b
4

C §
gy,

late and vibrate rapidly back and
forth. It also requires 117 volts AC,
which has to be fed to both units
via five conductors that demand
adherence to electrical wiring
codes.

The Cheap Slave Driver, on the
other hand, operates on 6 volts,
and, after the power is connected,
needs only one additional conduc-
for per unit. It will operate servos
with up to 33 inch/pounds of
forque.The Cheap Slave Driver uses
inexpensive servos that are made
for the radio control hobby market,
which are available from either
your local hobby store or from the
address shown in the Parts List.

How It Works. The servos are ordi-
narily connected to a multichannel
radio receiver that receives posi-
fion information from the transmit-
ter’s joy stick. The receiver translates
the position information into a vary-
ing pulse width DC signal. The repe-
fition rate for the pulses can be
anything from 20 to 70 Hz. The posi-
five pulse-width can vary from 1 to
2 miliseconds (ms). With a pulse
width of 1 ms, the servo travels to
one extreme position, and a 2 ms
pulse sends it fo the other extreme.
Servos are available that travel 90°
or 180°. Any pulse width between
these two limits will send the servo
to a corresponding position.

sd v

A schematic diagram of the
Cheap Slave Driver is shown in Fig.
1. The circuit uses a 555 oscilla-
tor/timer, configured for astable
operation, to supply the appropri-
ate pulses depending on the posi-
fion of potentiometer R4. In a regu-
lar 555 astable circuit, changing the
value of one of the fiming resistors
would result in a change in the
operating frequency as well as in
the pulse width. The circuit shown,
however, provides independent
control of the pulse/space ratio or
duty cycle without alfering the fre-
quency. That's done by supplying
two different paths for the charging
and discharging of timing capaci-
tor C1.

When power is applied, capaci-
for C1 is charged through R1, D2,
and half of R4. When the charge on
C1 reaches 4 volts (two-thirds of the
supply voltage), the IC changes
state, causing pin 7 to go low and
capacitor C1 to start fo discharge
through the other half of R4, R3, D1,
and R2. When the voltage on C1
falls to 2 volts, the IC’s internal flip-
flop toggles again (sending pin 7
high), and the capacitor begins to
charge once more. Adjusting R4,
therefore, changes both the charge



and discharge rates in a comple-
mentary fashion, so that the full
cycle length remains constant as
does the frequency.

With the value of the compo-
nents shown, the circuit operates at
about 55 Hz and has approximately
a 10% duty cycle. Moving R4 over a
60° arc results in a full range of 180°
of movement for the servo. The ratio
of movement of the potentiometar
tfo movement of the servo is up to
the user and can be determined
experimentally. The circuit has been

PARTS LIST FOR THE
CHEAP SLAVE DRIVER

SEMICONDUCTORS

'IC1—555 oscillator/timer, integrated
circuit

D1, D2—1N4148 general-purpose,
“small-signal diode

L

RESISTORS
(All fixed resistors are !jg-watt,
. 5% units) -
R1, R2—1000-ohm
‘ R3—47,000-ohm
R4--50,000-0hm linear potentiometer

CAPACITORS

C1—0.22-uF, 50-WVDC, electrolytic
capacitor . .

C2—0.01-uF, ceramic disc capacitor

3 . .
ADDITIONAL PARTS )
AND MATERIALS -
-B1—Four D-cell batteries
TS$1-3-position terminal strip
Perfboard material, 4 D-cell battery
holdet, joystick handle, IC socket, =
solder, wire, hardware, etc.

Note: Servos of various sizes and with:
many types of mechanical linkages
are available from Hobby Lobby,.

~ 5614 Franklyn Pike Circle,®

~ Brentwood, TN 37027. A catalog

- outlining their products is available

- for $2.00.

4

designed so that the sum of R2, R3,
and R4 is nearly equal to 100k, allow-
ing the value of R4 to be selected
for the operating characteristics
required. Resistors R2 and R3 provide
a minimum resistance in the dis-
charge path, preventing damage
o the IC should R4 be seft fo zero (as
seen by the discharge circuit).

Construction. The author’s version of
the Cheap Slave Driver was built
into a Bud type aluminum mini-box,

AAA

vy

R1
R2 g 8 *MOTH
1K
4
AVAVAV 7 @T\
K1N2148 A 4 B #
1N4148
. o]
< R3* 555
<
< 47K
6
- ST meo st
4 2 3
50K - o
Lk
27 5 11 ® WHITE
c2 B1
o1 BLACK e
*SEE TEXT . OF i]----1=

Fig. I. The Cheap Slave Driver uses a 555 oscillatoritimer. configived as a not-so-con-

ventional astable multivibrator, to supply a stream of pulses depending on the position of

potentiometer R4. In the circuit. R4 is connected so as to provide separate chargeldis-
charge paths. With DI and D2 serving as polarized switches. the charging and dis-
charging paths of C1 are kept totally isolated from each other.

measuring 2-3/, X 2-1/g X 1-5g inches.
Potentiometer R4 was mounted on
a small bracket that was attached
to the top of the box. A slof in the
fop of the box allows a joystick type
handle to be fastened to R4 and to
move over the desired arc. Make
the handle by drilling and tapping a
shaft collar or small knob, so that a
long screw can be installed. Slip the
screw into a piece of metal fubing
cut to an appropriate length. If you
prefer, you can substitute a slide
potentiometer for R4.

If you would like to change the
ratio of movement between R4 and
the servo, you can substitute a dif-
ferent value potentiometer, keep-
ing the total resistance of R4 and R3
at about 100k. A smaller value of R4
will result in fess movement of the
servo per degree of potentiometer
rotation. You can substitute an
adjustable 100,000-ohm trimmer
potentiometer for R3, so that differ-
ent values can be substituted for R4.
Trimmer potentiometer R3 could
then be adjusted to set the desired
amount of movement of the joy-
stick to effect a given movement of
servo. Some combinations will result
in a change of frequency, but since
55 Hz is near the middle of the
servo’s working range, there should
be little effect on operation. Resistor
R2 will protect the IC if both adjust-
ments are inadvertently set to zero
resistance.

The rest of the components for
the Cheap Slave Driver were
assembled on a small piece of
perfooard—one of the snap-in-half
mini IC PC boards sold by
RadioShack is ideal—and connect-
ed to the control potentiometer
through short lengths of insulated
hook-up wire. Once the board is
assembled and connected to the
potentiometer, it’s a good idea 1o

(Continued on page 45)

The simple Cheap Slave Driver outlined in
this article is designed to control one
remote device, but with a single modifica-
tion the unit can be made to control o
ciredts.
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Here's an interesting “first” project
for the bam radio operator—an audio filter for making the
Morse code station you want to hear stand out from those you don’t.

any early amateur
M radio enthusiasts first

cut their teeth on one
of the first modes of radio com-
munications, Morse code on
CW—a system by which a con-
finuous wave carrier is interrupt-
ed. However, what appears to
be simple is confounded by the
infroduction of atmospheric
noise, man-made noise, hetero-
dyning with other radio signals,
and even more RF garbage.
Here's a simple circuit—the
Ham Radio Code Filter—that
brings the received hash down
to a usable signal that can be
copied.

About The Circuit. A schematic
diagram of the Ham Radio
Code Filter is shown in Fig. 1.
Looking at®he schematic, we
see a circuit that’s not quite on
the cufting-edge of filter tech-
nology, but it's easy to build,
doesn’t require any critfical
parts or adjustments, and does

PARTS LIST THE
HAM RADIO CODE FILTER

IC1—T741 op-amp, integrated circuit

R1—1{-megohm, potentiometer

R2, R3—10.000-ohm, Y4-walt, 5%
resistor

Cl1—0.01-pF, ceramic-disc capacitor

C2—0.1-uF, Mylar capacitor

1.1—5-H choke or equivalent. sec text

S1—DPDT knife switch

B 1, B2—9-volt alkaiine batery

Protoboard. 5-/2-inch by 10-inch
board. 1C socket (optional). batiery
clips. battery holders. bracket for
potentiomieter, knob, Fahnestock clips,
screws, wire, solder, hardware, elc.

LARRY LISLE, K9ZT

a good job for its intended pur-
pose! The circuit shows some of
the basic principles of opera-
fional amplifiers.

The input signal is fed into the
op-amp (IC1), where it's ampli-
fied and passed on to the ear-
phones. Some of the signal is
routed back to IC1’s non-invert-
ing (+) input as positive feed-
back through R1, which boosts
the gain. At the same time
some of the signal is passed
back to the inverting (-) input
as negative feedback through
a parailel resonant circuit made
up of L1 and C1. That cancels
the gain of the amplifier, except
at the resonant frequency of
the tuned circuit, which has a
high impedance at resonance.

The amount of positive feed-
back can be varied by adjust-
ing R1. The greater the feed-

back, the sharper the filter. If the

control is advanced too far, the
circuit will go into oscillation. The
filter is most selective just before
that point.

Figure 2 shows the filter's
response curve. The curve is
razor sharp at the peak but fair-
ly broad 20-dB down, so you
can keep track of what's going
on around your frequency.

Construction. The Ham Radio
Code Filter was assembled on a
5-1, by 10-inch section of
board. The circuit layout is non-
critical. Fahnestock clips were
used for the input and output,
but you can use plugs and jacks
fo match your station. The

The Code Filrer is ussembled on « bread voard as in the old duays of radio.
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Fig. 1. The filter is not quite on the cutting
edge of technology, but it's super easy to
build and really cuts the interference and
noise on the ham code bands.

integrated circuit is mounted on a
small piece of printed-circuit board
with the foil side up. Unless you
have some soldering experience,
you might want to use a socket.
You can mount the small parts
on the board too and build the fil-
ter much smaller, if you prefer. The
Parts List calls for a 5-henry choke
for L1, but that isn’t critical. Try what-
ever you have in your junkbox. One
winding of an audio transformer
might even work—so try it and see!
The author used Fahnestock clips
for capacitor C1, so you can easily
substitute other values to change
the frequency of the filter. With
those given, it's about 840 Hz.

25dBj
20dB
15dB
10dB 4

5dB

U
1100Hz
1000Hz

| T
700Hz 900Hz

600Hz 800Hz

Fig. 2. Here's the filter’s selectivity curve.
The razor-sharp peak will make the sta-
tion you want to hear stand out from those

- et -

Using the Filter. Connect the input
of the filter to the headphone jack
of your receiver and connect your
earphones to the output. Either
high or low impedance phones will
work. Close Switch S1 and turn on
the radio. Advance the poten-
tiometer until the filter aimost
breaks into oscillation and then
back it off a bit. Tune slowly across a
code station, and you’ll notice a
very ‘sharp peak in the response. If
you tune too fast, you can miss
some stations! The filter really does
cut through the interference and
noise! n

HANDS-ON REPORT
Continued from page 12

SLAVE DRIVER
Continued from page 43

that you don’t want.

cover the bottom of the board with
tape to insulate it from the metal
chassis.

Several servos can be operated
by one Cheap Slave Driver, or sepa-
rate units can be built to operate
each servo. Everything is powered
by a single battery, so current drain
depends on the number of servos
used and on the size of each, as
well as the amount of force required
fromm them. The one favored by the
author draws 25 mA at idle and up
to 500 mA when loaded to the
stalling point.

One way the author has put a
pair of servos to use is in remote
aiming of the pump from one of
those battery-powered super water
guns. That serves to discourage
squirrels from feasting at the bird
feeder set up in the backyard.
Before a legion of rodent lovers del-
uges the magazine with protests, it
should be known that the squirrels
have their own feeding station sup-
plied with nuts and grain. Another
use you might consider is the posi-
tioning of a mirror reflecting a laser
or high-powered spotlight for a rock
concert type light show. How about
animated holiday figures, your own
remote-controlled Mars Sojourner
rover, or the operation of gates,
crossings, cranes and bridges on a
model railroad, or a remote-con-
trolled, working, model back
hoe? The uses you can put this cir-
cuit to are limitless and it will be
pleasant to have a Slave Driver do
your work for a change. [

which blends and layers color hues
for vivid output; and HP-developed
pigment-based black inks. The
results are clear, true colors and
black print that’s hard to differenti-
ate from that of alaser printer.

To help business users get started
using color printing, two programs
are included with the DeskJet
1000C: Corel Print House Select 1.1
and MySoftware’s MyColorMarket-
ingMaterials 3.1. Both programs are
intended to help users create cus-
tom brochures, signs, cards, fiiers,
and other printed materials. They
are found on a CD-ROM that also
offers HP’s own design ideas.

MyColorMarketingMaterials is a
bit more business oriented (and also
a bit more limited) than Print House
Select. The former allows you to cre-
ate three-fold brochures, letter-
heads, business cards, certificates,
and post cards. In each category, it
offers a choice of perhaps a half-
dozen different backgrounds, bor-
ders, or themes to which you can
add your own text or clip art. Print
House Select offers more design
options and more document cate-
gories. For instance, you can create
documents from scratch, use the
program’s clip art and borders, and
write your own text or use (or adapt)
the samples given. It also lets you
create personal items like greet-
ing cards and calendars—which
means that if you buy the DeskJet
1000C for your home office, you're
likely to get competition from other
family members who will want to
use it, too.

The DeskJet 1000C professional
color printer has a suggested retail
price of $5669, and is expected to
retail for less than $500. For more
information, contact Hewlett-Pac-
kard Company, Direct Market-
ing Organization, P O. Box 58059,
MS511L, Santa Clara, CA 95051-
8059, Tel: 800-752-0900, Web: http.//
www.hp.com. n
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e all know that time is a
highly valuable commodi-
ty. Each and every one of

us observes and uses time, especial-
ly those of us with a technical inter-
est—scientists, engineers, air traffic
controllers, military personnel, short-
wave listeners (SWLs), amateur
radio operators, and others. In this
arficle, we’ll look at time, see what it
is, and describe how to best use it in
our day-to-day hobby activities.
We'll also discuss ways of accurate-
ly keeping and recording time, and
how fime and frequency are con-
frolled in this country. In addition,
we’ll describe the current National
Institute of Science and Technology
(NIST) methods of disseminating
fime information through a variety
of fechnical services, including HF
and LF radio, and several high-tech
methods; and present some details
of precision timekeeping by our
northern neighbor, Canada.

Time Calendars of Yore. We don't
know much about prehistoric time-
keeping, but we do know that in
practically every culture some peo-
ple in the society were preoccu-
pied with measuring and recording
time—whether they were ice age
hunters, Sumerians, or Stonehenge
dwellers. And they all used celestial
bodies as references for time
frames—ancient civilizations relied
heavily upon them to determine
the seasons, months, and years.
Over 20,000 years ago. ice age
hunters scratched lines in sticks and
bones, possibly counting days
between phases of the moon. Some
5000 years ago, the Sumerians, in
the Tigris-Euphrates valley (an area
that is foday called Iraq) used a cal-
endar that divided the year into 30-
day months. The Sumerians further
divided the day into 12 periods
(each corresponding to 2 of our
hours) and again into 30 parts
(each like 4 of our minutes). Todawy,
Muslims use a Babylonian-based
3564-day calendar, while most of the
world uses a 365-day solar calendar
with a leap year every fourth year.

Segmenting the Day Using Sun
Clocks. About 5000 years ago peo-

A day by any other name would still have only 24 hours.

In this article we’ll take a look at

WG

the evolution of timekeeping

devices, and see how that task

is handled in the United
States and Canada

[ME

IN THE WORLD

ple found that they had a need to
know the time of day. The
advanced civilizations of the Middle
East and North Africa stressed mak-
ing clocks rather than calendars.
The Egyptians took an early step in
segmenting the day into usable
parts something like our hours. As
early as 3500 BC, they developed
the obelisk, a slender, four-sided
tapering monument. The obelisk's
moving shadow formed a sort of
sundial that was capable of deter-
mining each day’s midday, as well
as the year’s longest and shortest
days. You may be surprised to learn
that the Egyptians developed what
likely was the world's first portable
timepiece—a shadow clock first
used in 1500 BC to determine hours.
The small device divided the sunlit
day into 10 increments, plus two twi-
light hours, and it also indicated
noontime,

The Basic Elements of a Clock.
Having described various ancient

ways to mark the passage of time,
let’s define just what a clock is. In
essence, a clock is a mechanism
that counts and records a series of
periodic events. There are two
essential components of a clock.
The first is a regular, constant, or
repetitive process or action to mark
off equal time increments. The sec-
ond is a means of keeping track of
the time increments and displaying
the result. Timekeeping history is
really the continuing search for
ever more consistent and precise
actions or processes to regulate
clock rate.

Early Water Clocks. Water clocks
were some of the world’s earliest
timekeepers. Water clocks differed
from previous timekeeping meth-
ods in that they didn’t depend on
celestial bodies . One of the earliest
water clocks was developed by the
Egyptians as early as 1500 BC; one
such device was found in the tomb
of Pharaoh Amenhotep |I.



Mechanical Clocks and Pen-
dulums. Despite known deficien-
cies, fairly simple time-telling sys-
tems prevailed during the Middle
Ages. In Europe, sundials, hourglass-
es, marked candles, and oil-burning
lamps and wicks were popular. In
the Far East, the Chinese even had
an incense clock. Large mechani-
cal clocks were first seen in Europe
in the 14th century, and they
became more prominent in the
16th and 17th centuries. Such
clocks were regulated by a so-
called verge and foliot escapement
mechanism, a design advance-
ment that characterized modern
clocks and watches for some 300
years. Early mechanical clocks
were difficult to regulate, and most
did not work well aboard ships in
rough seas. It wasn’t until the 17th
century that the first windup
clocks were introduced—the British
navy was among the first to use
these clocks.

During the early 20th century. the
clock (and watch) stillt were high-
priced commodities, which soon
became associated with the accu-
racy of the railroad industry. and
jater with the radio and TV indus-
fries. It took the advent of quartz
clocks to make real changes in
timekeeping for the public. Today,
the clock is a low-cost commodity
that's available to practically
everyone.

Modern Quartz Clocks. Quartz
clocks are based on the piezoelec-
tric (electricity produced by pres-
sure) property of quartz crystals.
They are much better than me-
chanical clocks because they have
nNo gears or escapements to disturb
their frequency.

Quartz-based clocks still rely on a
mechanical vibration whose fre-
quency depends upon the crystal’s
size and shape; unfortunately, no
two crystals are precisely adlike.
Therefore, for very precise timekeep-
ing, the quartz clock. in turn, yielded
to the cesium beam atomic clock in
the 1960s as primary laboratory
timekeeping devices. The atomic
clocks generated very precise fre-
guencies, with time interval accura-
cies (beyond the reach of mechan-
ical- and quartz-based timepieces)
in nano- and picosecond ranges.

Atomic Time and Atomic Clocks.
Atomic clock accuracy stems from
the very constant resonant fre-
quency of atoms. In 1949, the first
atomic clock was based on mea-
surement of a resonant frequency
caused by the microwave absorp-
tion of the ammonia gas module,
But actual performance wasn’t
much better than existing stan-
dards, and so in 1957 National
Bureau of Standards or NBS built its
first cesium beam atomic clock. In
1960, after the natural resonance
frequency of the cesium-133 atom
was determined precisely. the
cesium atomic clock became the
frequency standard maintained by
NBS.

However, it wasn’t until 1967 that
the cesium standard was adopted
as the international unit of time,
and the second was defined as the
microwave resonance frequency
(9.192,631,770 cycles per second)
of the cesium atom. That made the
natural resonance of this element
the world standard for atomic time.

WinZones is a Windows utility that dis-
plays up to nine active clocks simultane-
ously on your PC’s screen, each showing
the correct time for cities in other time
zones. It's especially useful for amateur
radio enthusiasts; executives; sales peo-
ple; workers in communications, the
media, and transportation; and others
who have business across multiple time
zones. The program often eliminates the
need for multiple desk or wall clocks.

Greenwich and World Time Zones.
In the 1840s, the Greenwich time
standard was established. Because
Great Britain was the mgjor world
power at the time, the center of the
first time zone was set at the Royal
Greenwich Observatory, which was

located on the 0-degree longitude
meridian. The line was determined

.by the Astronomer Royal using a

fransit telescope. The international
date line was set to generdlly follow
the 180-degree longitude meridian
in the Pacific.

On November 1, 1884, the
International Meridian Conference
met in Washington DC with dele-
gates from 25 countries. They offi-
cially referenced mean solar time
to the 24 standard meridians, based
15 degrees east and west of
Greenwich, the point from which
reckoning for each day should
begin. Each time zone represents
one hour’s time difference between
adjacent zones. (See Fig. 1).

Time Zones in the U.S. In this
country, time zones didn't become
necessary until trains traversed the
country. Previously, cities relied on
their own local “sun time.” The prob-
lems associated with tracking hun-
dreds of local times and publishing
timetables were overcome only
partially by the establishment of
some 100 different, but consistent,
rairoad time zones. In 1883, the
government sought to improve the
situation by dividing the country
into four time zones. At noon on
November 18, 1883, the master
clock at the United States Naval
Observatory (USNO) transmitted
the time by telegraph lines to major
cities, each of which adjusted their
clocks to their time zone's correct
time.

Zulu Time. You're probably familiar
with the standardized times such as
Coordinated Universal Time (UTC).
Often, UTC (or Greenwich Mean
Time (GMT), as it used to be called)
is written with the 24-hour time suf-
fixed with @ “Z,” for "Zulu” time, using
the internationally recognized pho-
netic for Z, which originated with
the military. In that Greenwich is at
the “zero meridian,” the military
began caling GMT “Zero Time,” or
“Z-Time” for short. The old phonetic
alphabet for “Z“ was Zebra, but
when the international phonetic
alphabet changed, the new pho-
netic became Zulu.

Various Time Considerations. In
dealing with GMT, UTC, or Zulu fime,
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you must be careful about several
points. One of the points is the date.
In converting times, you must
account for the correct date if the
fime “crosses” midnight or the
International Date Line. Having a
time chart or world map available
helps you picture needed
International Date Line time con-
versions. Daylight Savings Time (DST)
also can foul you up, since local
standard time is advanced one
hour for DST.

UTC doesn’t change seasonally,
but we have to adjust local time-
pieces accordingly. In the spring,
we set our clocks ahead one hour
(spring ahead, as they say) in most
places, and in the fall we set them
back (fall back). To avoid confu-
sion, international times usually are

90° 105° 120°

135°

150" 165° 180°  165°

stated in UTC, and to avoid further
confusion between AM and PM,
the 24-hour military-style clock usu-
ally is used. A very useful sofftware
program, WinZones, helps to keep
tfrack of the correct times and
dates for cities in other time zones.

Time Scales for Everyone. Major
users of highly precise time include
civilian and military aircraft and
ships, commercial radio and TV sta-
tions, spacecraft tracking stations,
seismographers, astronomers, geol-
ogists, electronic power distribution
companies, and scientific laborato-
ries. Until 1972, several different time
scale families existed. Each time
scale was offset from the others for
special purposes and users, such as
navigators and satellite trackers.
150°  135°

120°  105° 90° 75° 60° 45°  30°

That glut of time scales posed a
problem because the earth’s rota-
fional fluctuations affected UT, but
didn’t affect atomic time. A com-
promise time scale, UTC was devel-
oped and became effective inter-
nationally on January 1, 1972,

Today UTC is considered the
modern implementation of GMT,
but one that incorporates the
accuracy and stability of atomic
clocks. Of course, old habits die
hard, and people today still refer to
UTC as GMT. The UTC time scale, as
it’s called, that's broadcast by NIST
stations WWV and WWVH meets
most needs. It runs at a rate that's
almost perfectly constant because
it’s based on atomic standards.

The BIPM. The World's Official
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EVEN NUMBERED
TIME ZONES

ODD NUMBERED
TIME ZONES

/ HALF HOURED
Z TIME ZONES

Fig. 1. Shown here are the world's 24 standard time zones and their relationship to the
UTC reference zone. Some zones vary in width or are bent, because some countries want
to deal with only one standard tinie. A few countries and areas have not adopted the zone
system, and some even have oddball times that differ by only a half-hour or an hour from

neighboring zones.

COUNTRIES AND AREAS WHICH HAVE NOT ADOPTED A
TIME ZONE SYSTEM, OR WHERE TIME DIFFERS OTHER
THAN HALF HOUR FROM NEIGHBORING ZONES.




Timekeeper, the Paris-based Bureau
International Des Poids et Mesures
(BIPM), the International Bureau of
Weights and Measures, helps to
maintain a single, uniform time sys-
tem.1t's the official custodian of the
UTC scale, and it also determines
when leap seconds are needed.
The BIPM's jobs are many. They
involve supervising the International
Atomic Time Scale, or TAl, deter-
mining and publishing the current
values of Universal Time, the angu-
lar velocity of the earth’s rotation,
and the operational coordinates of
the poles (which do change); pro-
moting dissemination of the correct
UTC by time-signal stations; and
refining and improving the time
measurement.

Time and Frequency Management
in the U.S. The measurement of
time and frequency is closely con-
nected. In the U.S., the United
States Naval Observatory (USNO)
maintains the national fime stan-
dard and coordinates civil and
Department of Defense (DOD)
time scales. Thus, USNO serves as
the official time reference for timed
systems in the United States, such as
the OMEGA Navigation system, the
Global Positioning Service (GPS),
and various Department of Defense
communications systems. NIST,
while also heavily involved in time
determination and dissemination,
has primary responsibility for the
maintenance of the national stan-
dard of frequency. UTC is the basis
for the standard frequency and
fime signals broadcast by the NIST
radio stations. Both USNO and NIST
maintain practical time scales that
are steered to remain within less
than one microsecond of UTC,

NIST’s Role. As we’'ve seen, accu-
rate time and frequency informao-
tion is needed by many users. They
all need to compare their equip-
ment with a reliable and interna-
tionally recognized standard. NIST
provides the benchmark for doing
this: the primary NIST frequency
standard offers a frequency and
fime interval reference based on
the international definition of the
second. NIST maintains time and
frequency generation and mea-
surement equipment at its Boulder,

RATE DATA

TIME DATA

LEAP SECONDS
AND COORDINATION
ADJUSTMENTS

COMPARISONS
VIA LORAN-C

PERICDIC
CALIBRATIONS

COMPUTER
ANALYSIS

AND
AVERAGING

COMPARISOMS
VIA GPS AND
COMMUNICATION
SATELLITES

COMPARISONS VIA GPS SATELLITES [l AND OTHER METHODS

25,5, 10,
15, 20 MHz

25.5,10,
15 MHz

60 kHz

466.8375 468.825 TELEPHONE
MHz MHz SYSTEM

Fig.2. Here's how NIST ties together and controls the various time clocks and frequency
standards to ensure accuracy and conformance to international standards. Also depicted
is how information is disseminated by radio, satellite, and telephoye. Note how atomic-
based time and frequency standards are compared, calibrated, and adjusted to ultimate-
ly produce UTC, the time scale that’s disseminated to users.

CO laboratories. The labs contain
the primary NIST frequency stan-
dard. the cesium beam atomic
clocks, and related equipment. The
labs also contain commercial
cesium standards, hydrogen maser
frequency standards, and other
equipment in controlled environ-
ments as working standards.

The NIST atomic clock system
comprises three main elements. In
the first element, there are two pri-
mary frequency/time standards,
several secondary atomic clocks,
and associated computing and
measuring equipment (see Fig. 2). A
group of smaller commercial atom-
ic clocks forms the second part of
the system—the secondary stan-
dards—which serve as insurance
for continuous fimekeeping and
adds statistical reliability to the
fimekeeping process. The use of
multiple clocks also permits repairs
and modifications without infer-
rupting the time scales.

The third element, computers
and measurement equipment,
monitors the frequencies or rates of
all the clocks against each other.

and measures the time differences
between the individual clocks.
Each clock’s performance is evalu-
ated and a weighted average of
the inferred atomic time from each
is computed. The result provides
NIST with a continuous measure of
atomic fime. The whole system
keeps time so precisely that it gains
or loses only about one-billionth of
a second per day.

USNO’s Role. Established in 1830
to cooperate with the Royal
Greenwich Observatory and other
world observatories, the USNO
coordinates with other observato-
ries in determining sidereal (star-
related) and universal time (UT).
and other important astronomical
data. That’s done especially for the
use of ships (which navigate using
celestial bodies) as stellar maps
and as references for determining
local earth time and position.
Navigators historically have been
the largest group of users of precise
time information. They must know
the time accurately to determine
their position from the observation
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Summary of Radio Broadcast Services
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Fig. 3. Here’s a concise summary of the radio broadcast characteristics and services

offered by the three NIST standard time an
WWVB. Note the variety of special annou

d frequency stations—WWV, WWVH, and
ncements carried by WWV and WWVH.

Telephone service, both voice and modem, also is offered.

WWWV/

Broadcast Format
Via Telephons (303) 496-7111
{Not a Toh-Fres Numben)

STATION ID

440 Hz 1-HOUR
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10 MHI
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O BEGINNING OF EACH HOUR IS IDENTIFIED BY
0.8-SECOND-LONG, 1500-Hz TOI

O BEGINNING OF EACH MINUTE IS IDENTIFIED BY
0.8-SECOND-LONG, 1000-Hz T(

O THE 20th AND 5%th SECOND PULSES OF EACH
MINUTE ARE OMITTED.

O 440 Hz TONE IS OMITTED DURING FIRST
HOUR OF EACH DAY,

Fig. 4. Here is the hourly broadcast format and schedule of NIST Radio Station WWYV,
located in Ft. Collins, CO. Note the variety of detailed time and other specialized infor-
mation presented in the broadcasts. Sister station WWVH in Hawaii broadcasts using a
similar, but slightly different, format as well as a female voice for voice IDs to help avoid

confusion when both stations may be audible

of celestial objects or satellites. And
today’s navigational needs extend
from the traditional sea and land
uses to air and into space. The
USNO determines the positions and
motions of the earth, sun, moon,
planets, stars, and other celestial
objects; provides astronomical
data; determines precise time;
measures the earth’s rotation; and
maintains the official master ciock
for the nation.

As keeper of the master clock,
USNO is the source of official time in
the United States. The USNO’s
accurate timekeeping Is per-
formed by cesium and hydrogen

to the user.

maser clocks, kept constant to
within one nanosecond per day.
The data, which help determine
UT based on the rotation of the
earth on its axis, are sent to the
USNO by magnetic tape. At the
USNO, the data are analyzed in a
high-speed computing system
know as a Very Long Baseline
Interferometry (VLB correlator. An
increasing amount of Observatory
data is disseminated over the
Internet, which you can find at the
USNO home page at htto://www.
usno.navy.mil/. The time also is
available by calling 202-762-1401 or
Q00-410-TIME. You can obtain auto-

mated time information at 202-653-
0351. For information on USNO tours
call 202-762-1467.

Current NIST HF and LF Radio
Broadcast Services. Some users
bring their own clocks and frequen-
cy standards to Boulder for calibra-
tion and tests, But most of us simply
receive needed signals via the NIST
radio stations. NIST uses radio broad-
casts to distribute the time and fre-
guency signals because it's not
economical to maintain NIST-type
standards in laboratories across the
country and on every ship and
plane. The broadcasts offer practi-
cal accuracy of better than one
one-hundredth of a second.

Historical Background. The NIST
radio stations offer a variety of time,
frequency, and other vital techni-
cal services. You can “zero in” on
the correct time by several means,
including telephone company
recordings and radio/TV station
announcements. But for most of us
the most satisfactory and flexible
method is to tune our radios to a
primary standard provided by the
NIST. NIST's predecessor, the NBS, ini-
tially set up shop in March, 1923
with radio station WWV, then in
Beltsvile, MD and, since 1943, in
Greenbelt, MD.

In 1966, WWV moved to Fort
Collins, CO to increase the accura-
cy and control of transmissions and
to more uniformly cover the U.S. But,
in fairness, the Navy gets the honors
for fransmitting the first time signals.
In 1904, a U.S. Navy station broad-
cast the first worldwide radio time
signals, based on a clock provided
and controlled by the USNO. NIST's
current broadcast services focus on
the radio signals from stations WWV,
WWVB, and WWVH. You'll find that
the time and frequency information
sent out by the stations, since it's
based on the NIST’s atomic clocks, is
almost perfectly accurate.

WWV and WWVH. NIST operates
two HF radio stations, WWV and
WWVH, in Ft. Collins, CO and Kauai,
Hawaii, respectively. Both stations
continuously broadcast time and
frequency signals on 2.5, 5, 10, and
15 MHz, and WWV also broadcasts

on 20 MHz.




You should be able to hear at
least one frequency at any time,
depending on the time of day and
year, radio conditions, and equip-
ment. Frequencies above 10 MHz
work best in the daytime, while
lower frequencies are best at night.
WWV and WWVH offer voice time
announcements, standard fre-
quencies and time intervals, digital
time code, astronomical time cor-
rections, geophysical alerts, radio
propagation information, marine
storm warnings, and OMEGA
Navigation System and GPS status
reports (see Fig. 3 and Fig. 4). The
transmitted frequencies are accu-
rate to about 1 part in 100 billion for
frequency and 0.01 milliseconds for
time. However, received accuracy
for WWV and WWVH is less due to
propagation effects.

You can hear the WWV and
WWVH audio by telephone, with an
accuracy of 30 ms or better.To hear
the broadcasts, dial 303-499-7111
for WWV or 808-335-4363 for WWVH.

WWVB. The longwaves (LW) are a
potential source of standard time
and frequency information for seri-
ous users. Several stations worldwide
broadcast highly accurate LF sig-
nals, mostly on frequencies below
100 kHz. As long ago as 1956, the old
NBS tested 60 kHz LF transmissions
using the experimental callsign
KK2XEI. Across the big pond, one of
the first broadcast time services, the
British station GBR, dired in 1926 on
16 kHz. NIST’'s WWVB, near the WWV
site, broadcasts on 60 kHz with 13 kW
to cover the continental U. S.

WWVB uses a highly stable crystal
oscillator as its frequency generator,
referenced to the primary NIST fre-
quency standard. The station is so
accurate that it’s used by many
international standard time-and-fre-
quency stations as a cross-check on
their own signals. The station doesn’t
use voice announcements, but pro-
vides continuous digital-based stan-
dard time information; fime inter-
vals, DST, leap second, and leap
year notices; and astronomical time
corrections.

A 60-kHz, LF receiver is required to
decode the binary coded data
sent by WWVB. Why are such low
frequencies used for standard time
and frequency stations? The low fre-

piE *‘5‘--

WWVH “aloha” QSL (reception verifica-
tion) card from the earlier, pre-NIST NBS
era indicates that WWVH is located on the
island of Kauai. The station commenced
broadcasting in November, 1948 from
Maui, but it moved to Kauai in July, 1971.
The station broadcasts in a format fairly
similar to that used by sister station WWV,
but it doesn’t use the 20 MHz frequency.

quencies are favored because of
the improvement in received signal
accuracy that’'s possible. At low fre-
quencies, reception doesn’t suffer
the slight fime delays and unpre-
dictable atmospheric variations
that distort regular reception of the
HF stations WWV and WWVH.

You should be able to hear WWVB
well anywhere in the country as a
resuit of its central location. To
receive WWVB, you can use a sur-
plus VLF/LF receiver, @ communica-
tions receiver covering the low fre-
quencies, or a converter hooked to
your receiver’s antenna connection
(Palomar Engineers offers a reason-
ably priced converter for this pur-
pose—call 800-883-7020 for details).

The NIST Automated Computer
Time Service (ACTS). Many users
require time-of-day to a precision
higher than a human operator can
achieve, and computer systems of
many kinds (including your own PC)

The Palomar Engineers VLF Converter
lets you receive the low bands for about
380; all you need to receive WWVB and
other low-frequency stations, along with
the so-called 1750-meter experimenters’
band, is a communications receiver and an
antenna. Covering 10-500 kHz, the Model
VLF-A converts VLF signals to the 80-
meter amateur band, while the Model
VLF-S converts signals to 40104500 kHz
for general coverage SW receivers.

can benefit from direct, automated
access to a source of official fime. In
1988, NIST began the Automated
Computer Time Service (ACTS).
Using commercial dialup tele-
phone lines to deliver a digital time
code, it lets your PC access the NIST
clocks with an accuracy approach-
ing a few miliseconds. Features of
the service include compensation
for telephone-ine delay, advance
alert for changes to and from DST,
and advance nofice of leap sec-
ond insertion. Since the time code
used by ACTS uses the standard
ASCII character set, the system
works with nearly all computer sys-
tems and 300 or 1200 baud
modems.

The NIST GOES Satellite Time
Code Service. For higher accuracy
than that attainable with the radio
broadcast services and ACTS, NIST
offers the Geostationary Opera-
tional Environmental Satellites
(GOES) Time Code Service. It's a
digital satelite broadcast of time
signals from the NOAA GOES
weather satellites, orbiting 22,300
miles above the earth’s surface.
Because they are geostationary,
the time code path delay remains
relatively constant, NIST uses two
GOES satellites to handle the
Western Hemisphere and portions
of the Atlantic and Pacific, cover-
ing at least 40 percent of the
earth’s surface. lts accuracy, though
superb, is limited primarily by knowl-
edge of the exact satellite posi-
tions. The broadcast GOES time
code includes the current year:
day, hour, and minute; astronomi-
cal corrections; satellite position
information; accuracy indicators;
Daylight Savings Time and leap
second notices; and system status
information.

The NIST Frequency Measure-
ment Service. The NIST Frequency
Measurement Service (FMS) lets
you make accurate frequency cal-
ibrations on-site for a small fee.
That's less expensive than sending
your equipment to NIST or to a
commercial lab for calibration. You
can subscribe to FMS by paying a
one-time subscription fee and a
small monthly fee. NIST loans sub-
scribers a computer-controlled
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There's little to distinguish the nondescript “radio shack” of the NIST Radio Station

WWV (located on East County Road 58 in Ft. Collins, CO), except for the station’s Sfamil-
iar callsign, which is displayed prominently in the building’s entranceway.

“measurement system” centered
on a special LORAN-C LF radio-
navigation receiver. You can con-
nect up to four oscillators to the sys-
fem; FMS, under computer software
control, measures their output con-
stantly and feeds the information
back to NIST by modem. NIST com-
pares the measurements with its
own standards to certify calibra-
fions as being accurate and trace-
able to NIST. However, Loran-C
doesn’t have a time code and is
not usually used to obtain time.

NIST Publications. If you're a seri-
ous user of time and frequency
information, you can obtain a free
subscription to the NIST Time and
Frequency Bulletin. Published mon-
thly, it contains detailed current
fechnical data on WWV, WWVH,
WWVB, GOES, and GPS, as well as
NIST time scales. Also, NIST Special
Publication 432, NIST Time and
Frequency Services, tells the whole
story of NIST radio broadcast and
other services. For additional infor-
mation, write the NIST Time and
Frequency Division af 325 Broad-
way, Boulder, CO 80303-3328.

Precision Timekeeping in Canada.
If you live overseas, you may want
fo use standard time and frequen-
cy stations located in Buenos Aires,
Tokyo, London, Moscow, and sever-
al other major cities. The stations
are prominently listed in the World
Radio TV Handbook. Canadians, in
particular, find the signals broad-
cast by the National Research
Council’s (NRC) Canada time sta-
fion, CHU, to be very useful since
the station provides a service simi-

lar to WWV and WWVH.

NRC Canada is the Canadian
federal agency responsible for offi-
cial time, which is handled by its
Time Standards Group. NRC time is
referenced to its primary cesium
beam atomic clocks, located at
the NRC time standards laboratory
in Ottawa. The clocks are used in
conjunction with atomic clocks in
the time laboratories of other coun-
fries such as the U.S., and, like NIST’s
clocks, they're coordinated with
BIPM.

Among the time services offered
by the NRC are Telephone and

x
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Located on the island of Kauai, Hawaii, NIST Radio Station

Radio. Voice announcements of
Eastern Time are made over the
phone at ten-second intervals, fol-
lowed by a tone that indicates the
exact time. You can get the tfime
announcement in English by dialing
613-745-1576, or in French by calling
613-745-9426. The time signal also
ficks each second.

Both the English and French radio
networks of the Canadian Broad-
casting Corporation (CBC) carry
the NRC tfime signal once per day,
at 1300 (on the English network)
and at 1200 (on the French),
Eastern Time. Note that both the
telephone and radio fime signals
may be routed by one or two com-
munications satellite hops, each
hop delaying the signals by 0.25
seconds.

NRC also offers precision tele-
phone digital code time signals for
computers and automatic systems.
NRC offers two kinds of telephone
digital time code. The so-called
“old code” system can be used
with 300 bps modems; the system
offers an accuracy of about .001
seconds. But the precision is
degraded by variatfions in the sig-
nal propagation delay through the

(Continued on page 61)

-

WWVH's continuous broad-

cast services supplement those of WWV 1o provide high-quality signal coverage to the
Pacific Basin on all except the 20-MH:= frequency. Often you'll hear both WWV and
WWVH mixing together. One way to distinguish them quickly is by the voice—WWV’s

voice is male, while WWVH's voice is female.



JOSEPH J. CARR

et’'s deal with a very uncom-
L fortable, but very necessary,

topic: electrical safety. When
you work in electronics, you may
come into close proximity with volt-
age and current sources that are
high enough to cause some dam-
age... perhaps even death. In this
article we will point out the dangers
and also give some general advice
on how to avoid electrical shock.

How Much Current Is Fatal. Sev-
eral years ago | worked in a hospi-
tal electronics laboratory, One day.
while eating lunch in the hospital
cafeteria, | overheard an intern
claim that 110 volts AC from the
wall socket is not dangerous. They
had told him in medical school that
it’s not the voltage that kills, but the
current. | leaned back on my chair
and asked him: “Doctor, have you
ever heard of Ohm's law?”
According fo Ohm’s law. the cur-
rent is the quotient of voltage and
resistance: | = V/R.

Besides that. a liftle statistic that
the doctor apparently didn’t know
was that 110 volts AC from residen-
tial wall sockets is the most common
cause of electrocution in the USA. In
addition, medical studies reveal that
the 50-60-Hz frequency used in
power distribution almost worldwide
is in the most dangerous range.
Higher and lower AC frequencies
are less dangerous than good old
60-Hz AC, but still are noft safe!

According to medical experts,
who have studied electrical shock,
the killing factor is current density in
the right atrium of the heart. Any
flow of current through the body
that causes a sufficient level of cur-
rent to flow in that section of the
heart can induce fatal ventricular
fibrillation (or ViFib., discussed later
in the article). In general, for limb-
contact electrical shocks, accept-
ed rules of thumb are:; 1-6 mA is the
level of perception; 10 mA is the
level where pain is sensed; at 100
mA severe muscular contraction
occurs, and at 100-300 mA electro-
cution occurs.

Keep in mind that those figures
are approximate, and are not to be
taken as guidelines to approximate

SAFETY FOR
ELECTRONIC
HOBBYISTS

DC
* POWER
g SUPPLY

CURRENT
PATH

Electrical safety is not just a personal matter.

All members of your housebold should at least be
acquainted with some aspects of electrical safety.

Your life or that of a family member could depend on it!

“assumed risk.” Death can occur
under certain circumstances with
considerably lower levels of cur-
rent, For example, when you have
been sweating or are standing in
salt water, all bets are off. In med-
ical situations, the level of current

that can kill is considered to be in
the 20-150 microampere (pA)
level, because the current is
induced directly into the body
(human skin has a resistance of 500
to 20,000 chms, and internal tissue
has a resistance of 50 ohms or so).
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Fig. I Indirect electrical shock can occur when you grasp a grounded instrument probe,
which, in turn, grounds your body through the instrument’s shield and the power cord.
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Under those conditions, touching a hot point results in a shock.

Is High Current Dangerous? | re-
cently attended a design review
meeting in my capacity as an elec-
tronics engineer. The customer
specification cailed for insulation
of low-voltage (28 volts), high-cur-
rent (50-amps) DC power-supply
terminals. One of the engineers
present sneered that this was
something like asking him to insu-
late the battery terminals of his car.
The implication of his remark is that
low current can never hurt you. But
there are two false premises to that
opinion.

First, although low-voltage, high-
current circuit points rarely cause
electrical shock, when the person
has a very low electrical skin resis-
tance (very sweaty) or has an open
wound, electrical shock is possible.
Although most such cases do not
result in electrocution, | can recall
one electronics technician who
injured himself severely when he
cut himself on a 5-volt DC, 30-amp
computer power supply terminal.
Because of the open wound, a
large amount of current flowed
through his arm and caused physi-
cal damage,

Second, high current is extremely
dangerous if you happen to be
wearing jewelry! About 20 years
ago. | worked in a two-way radio
shop that used 12-volt batteries
and battery chargers for the trou-
bleshooting bench supply for
mobile service. A fellow working on
the battery rack dropped a
wrench, and it fell onto the battery
making contact from the positive
(+) to the negative (-) terminals
through his watchband. The large
current flow through the watch-

band tumed it red hot, and gave
him second and third degree burns.
The moral is don’t assume that low-
voltage, high-current power sup-
plies are totally benign!

Electrical Shock. In order to raise
our consciousness about how
shock can occur, let’s take a look
at a few scenarios in which electri-
calshock s likely to occur. First, there
is the direct approach, which can
be. and all too often is. fatal. One
main cause of this sort of shock haz-
ard is wearing clothing that is not
conducive to workplace safety. For
example, if you are wearing con-

.ductive shoes, your body is ground-

ed through them. By tfouching a hot
point in a live circuit, thereby com-
pleting a circuit though your body,
you run the risk of a fatal electrical

HOT
B CIRCUIT
BEING
POWERED
NEUTRAL

shock. You don’t have to be stand-
ing on a damp lawn for that to
happen. That scenario can occur
whether you are indoors or out. The
basement floor is a reasonably
good conductor, as are wet leather
and some rubber shoes. One of the
worst electrical shocks that | ever
received was in a car radio shop
that had a dry concrete ground-
level floor. That was one heck of a
gut-wrenching jolt

Figure 1 illustrates an indirect sce-
nario that especially affects elec-
tronics workers. Consider the
grounded instrument probe (in this
case an oscilloscope). When you
grasp that probe, you are ground-
ed through the oscilloscope shield
and the power cord ground con-
ductor. If you touch a hot point.
then you get zapped. A reiated
scenario is shown in Fig. 2. In this
instance, we have an AC/DC appli-
ance, such as some low-cost radio
or TV sets. Note that the oscilloscope
probe ground is connected to the
set ground, which also happens to
be one side of the AC line.
Everything is fine as long as the AC
plug Is oriented correctly in the
wall, and the wall socket is wired
correctly. But if you plug it into the
wall backwards, or the socket is
wired incorrectly, then the likely out-
come will be an explosive short cir-
cuit, possibly culminating in the
electrocution of the operator.

Another hazardous operation is

GROUND

T

POWER CORD

@ o @ oaoo oo o

Fig. 2. Another potential shock hazard exists when your test instrument's ground lead is
connected to the ground of some ACIDC appliance. Everything is fine as long as the AC
plug is oriented correctly in the wall socket and the wall socket is wired correctly. But if
either is incorrect, the results could be an explosive short circuit, possibly electrocuting

the operator.




the fatal antenna erection job. It is
never good practice to erect an
antenna near a power line! NEVER.
Every year, stories abound of people
electrocuted because either an
antenna they were working on fell
across the power lines, or they tried
to toss a wire antenna over the
power line in order to raise a long-
wire antenna above the lines.
Foolish! Those tactics will kill you.

Some Cures For The Problem.
Figure 3 shows the schematic rep-

lation fransformer. A 1:1 transformer
produces a 110-volt isolated (non-
ground referenced) AC line from a
standard 110 volt AC source. A 2:1
transformer does the same thing
from a 220-volt AC line.

The second transformer (T2) in Fig.
4 is an autotransformer (commonly
called a Variac). Such devices allow
you to raise and lower the AC volt-
age to match equipment being
tested. It is usually best to route the
autotransformer output to selected
outlets only, and monitor the outlet

BREAKER BOX

OR CKT1
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— S Lo HoT
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Fig. 3. Shown here is the typical USA residential AC electrical system. Power from the
local utility company arrives at your home through a transformer as 220 volts AC that is
center-tapped to provide two 110 volt branches. The center-tap of the transformer sec-
ondary is grounded, and therein lies the root of the problem.

resentation of the typical USA resi-
dential AC electrical system. The
power company distributes energy
through high voltage AC lines.
When it arrives at a point a short
distance from your home, it is
stepped down via a “pole pig”
fransformer center-tapped to 220
volts AC. The center-tap of the
transformer is grounded (110 volts
on either side of the center tap),
and therein lies the root of the
problem. The two ends of the 220-
volt AC secondary are brought into
the house as a pair of 110-volt lines.
If you connect a socket across the
two lines, you get a 220-volt AC out-
let. But, if you tap from the ground
(center tap) line to either hot lead,
you get a 110-volt AC outlet.

The problem is that the electrical
system in your home or shop is
ground referenced. The solution is
to make the little local electrical
system on your workbench non-
ground referenced. Figure 4 shows
the wiring on a bench. Transformer
T1 can be one of two forms of iso-

with an AC voltmeter. You can also
buy a small isolation transformer,
like those used by TV service shops.
Such transformers often have built-
in AC voltmeters with an expanded
scale that reads from 95 to 130 volts
AC. In all cases, the power line
ground is brought into the outlets,
but the neutral line is not connect-
ed to the ground at any point.

If you either work on radio trans-
mitters (or other high-power RF pro-
ducing devices) or work near such
generators, then you might want to
place an EMI filter in the line at the
points marked “X.” The EM! filter is a
device that is designed to attenu-
ate RE but not the 60-Hz power. The
metal oxide varister (MOV1) is used
to clip the amplitude of high-volt-
age fransients (100 microseconds,
or so) that could either damage or
interfere with the operation of the
equipment on the bench.

The fuse (which could be re-
placed by a circuit breaker) is used
to protect equipment on the
bench, as well as the transformer. It

is always placed in the hot line, or in
both lines. Fuses and circuit break-
ers are never placed in the neutral
line only. The switching shown in Fig.
5 breaks both lines. | prefer that
approach on the theory that hot
and neutral lines can be reversed
accidentally, and leave you in the
position of breaking a neutral, leav-
ing the hot live as a hissing cobra.
The best approach is to place a
fuse or breaker in both hot and
neutral lines.

It is also a good practice, and
may be required by your local
electrical code, to use ground fault
interrupter (GFI) outlets in your elec-
tronics workshop, The GFl outlet has
a built-in sensor and circuit-breaker
arrangement that cuts off the elec-
fricity if more than 5-mA (or some
other design value) flows in the
ground (not neutral) line. In many
jurisdictions, it is mandatory for bath-
rooms, swimming-pool areas, work-
shops, outdoor outlets, or any other
place where a person is likely to be
either grounded or wet to be equip-
ped with GFl outlets.

Some General Advice On Safety.
There is only one way to ensure that
the AC line won't "bite” you—dis-
connect it.} make it my practice to
never work on equipment that has
the plug inserted info the power
outlet. | don’t trust switches, fuses, or
circuit breakers, If you were to hand
me a shotgun, claiming that it was
unloaded, the first thing I'd do is
check it myself. The same advice
holds true for the electrical con-
nection (which can kill you just as
dead as a high-power shotgun
blast).

One little bit of advice frequently
given to electrical and electronics
workers annoys me a lot, because
practical experience has shown
me that it is fallacious. It is often
advised that you work on high-volt-
age devices with your left hand in
your pants pocket. That advice is
based on the theory that the left
hand to either leg path is suppos-
edly the most deadly. Even if the
physiology is correct, which, inci-
dentally, is not a well-established
fact, | believe that placing one
hand in your pocket puts you in an
awkward position, leaving you
unable to safely work on a circuit. It
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Fig. 4. An autotransformer (T2 in this diagram) can be used to help isolate the operator
from the AC ground (or neutral) line, while allowing the circuit-under-test to gradually be
brought up to line voltage, thereby reducing the risk of either a fatal shock or irreparable

harm to the device being repaired.

is befter to use both hands, and
arrange the work so that the envi-
ronment is safe.

What is a safe work environment?
The power system should be isolat-
ed (as discussed above). The floor
should be insulated by a carpet,
masonite or plastic cover, a rubber
mat, wooden planking, or some
other nonconductive material. And
the floor should always be dry.
When working on high-voltage DC
circuits, keep in mind that capaci-
tors store energy. All fitter capacitors
must be mechanically discharged
after the power is turned off. Also,
the capacitor must be discharged
multiple times, That’s because when
a short circuit is placed across the
capacitor terminals, not all of the
energy is removed the first time.
Some residual energy is stored in
the dielectric even after the main
charge is discharged.

On smaller DC filter capacitors.
you can short-circuit the capacitor
by attaching an alligator clip lead
to a probe such as a screw driver,
or other device. Be absolutely sure
that the shorting device is insulated
from the operator. And, be sure to
connect the ground lead first, and
then hit the positive terminai of the
capacitor (or vice versa for positive
ground power supplies).

What To Do For A Shock Victim.
The mechanism of death from elec-
trical shock is usually a phenomena
called ventricular fibrillation. That is
an arrhythmic heartbeat in which
the heart merely quivers, instead of
beating in a normal fashion.

Unfortunately, *V.Fib.” is incapable of
sustaining blood pumping effective-
ness, so the victim dies. First, before
you can aid the victim of electrical
shock, you must be sure that either
the victim is away from the current,
or the current is turned off!
Otherwise, when you touch the vic-
fim in order to help, you too wil
become a victim.

Second, as soon as the victim is
clear of the electrical current, initi-

- ate cardiopulmonary respiration

(CPR). and obtain help. CPR will not
bring the victim out of V,Fib—its
objective is to provide life support
until properly equipped and trained
medical personnel can be sum-
moned. They will use an electrical
device called (not too cleverly) a
“defibrillator” to shock the victim's
heart back into correct rhythm.
They also use a small collection of
drugs and intravenous (V) solutions
in order to re-establish the body’s
balance.

None of that can or should be
performed by an untrained person.
In fact, CPR cannot be effectively
performed by the untrained per-
son. Anyone who works on or a-
round electrical or electronic
equipment should learn CPR. In
addition, teenage and adult family
members should aiso learn CPR;
after all, who is going to save you
when an electrical accident oc-
curs? The local Red Cross, the Heart
Association, and most local hos-
pitals can direct you to certified
CPR courses. It is impossible for you
to learn CPR from watching med-
ical shows on TV.So get trained by a

knowledgeabile instructor!

Conclusion. Electrical shock can
be fatal, and is almost always
painful. Even if you aren’t killed,
substantial injury could occur. But
adequate attention to a safe envi-
ronment and use of safe work prac-
fices, will greatly reduce the
chances of your encountering what
Workman's Compensation instruc-
fions call an “untoward event.” W

ELECTRONICS LIBRARY
(continued from page 38)

design decisions. The book also offers
test and reliability data; listings of spec-
ifications and standards; and informa-
tion on dimensions, configuration, and
mechanical and functional perfor-
mance. More than 700 illustrations acc-
ompany the text.

ACTIVE
ELECTRONIC
COMPONENT

HANDBODK

The second edition includes an
expert account of the nature and types
of active components currently in use,
and discusses the importance of
developing the right supplier-user
team for optimizing the application of
those components in electronic sys-
tems. There are completely new chap-
ters on microwave and optoelectronic
components, and up-to-date coverage
of programmable logic and application
specific integrated circuits (ASICs),
memory devices, microprocessors and
microcontrollers, hybrid and muitichip
module devices, discrete semiconduc-
tors, microwave devices, display de-
vices, and photonic components.

Active Electronic Component Hand-
book: Second Edition costs $79.50 and
is published by McGraw-Hill, Inc., 11
West 19th Street, New York, NY 10011;

Tel. 800-822-8158. |
CIRCLE 100 ON FREE
INFORMATION CARD



AnTiove Radio

Radio for the Millions!

elcome to the October column.

Well, for you it might be aut-
umn, but, for me, as | sit down to write,
it's the beginning of June. That's the
time of year when yard work and other
outside projects begin to eat into my
soldering-iron time, and this year is no
exception. The fact is, | didn't get e-
nough done on the Neutrodyne restora-
tion to talk about. So | had to substitute
a piece that didn't require a lot of ad-
vance preparation! Nevertheless, | think
you're going to enjoy it.

One day, when | was a youngster of
about ten, | discovered a slim radio pro-
ject book on the drugstore magazine
rack. It looked like a magazine, but its
soft green-and black cover was a little
bit different. Obviously intended to last,
it seemed to be made of some kind of
varnished fabric. The book was the
Popular Science Radio Annual. In due
time, its red-and-gray mate, the Second
Radio Annual, joined it on the shelves.
Both publications were copyrighted
1943 and were from the second printing
of May 1944, so | must have acquired
them both almost simultaneously.

Those two books were also pack-
aged together in a hard-cover volume
with the resounding title Radio for the
Millions. My dog-eared childhood copy
of that version bears a 1943 copyright
date, and a copy | picked up later
(identical pages, but about one-third
the thickness because of war-time
paper substitutions) is copyrighted
1945. Original copies of Radio for the
Millions are seen frequently at radio
meets are reasonable prices, and the
book can also be found as a reprint.

I'm not sure that a more colorful
and eccentric array of radio projects
has ever been bound between two
covers. There were shortwave, AM,
and, yes, even FM radios, simple one-
tubers and multi-tube superhets, test
equipment, public address amps, and
disk-recording equipment.

The packaging of these sets showed
as much variety as the circuitry. For the
bedroom, there was a radio built into a
boudoir lamp and a dual-control model
for twin beds. For the kitchen, there was

a set resembling a flour canister. To
take to the fcotball game or out camp-
ing, one finds portable sets built into
notebooks, Thermos containers, little
suitcases, and even a cane seat. There
were also a great number of sets, not
built into ousehold oojects, whose
main claim to fame was that they were
tiny (or “midget,” to use one of the
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book's favorite adjectives). And that
doesn't even scratch the surface!

| thought it would be fun to take a
nostalgic tour through the pages of
Radio for the Millions, but, at first, | was
not sure how to pick representatives of
such a large and varied body of work.
Then it came to me: This time, I'll con-
centrate on picking from thévone-tube
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sets. There are a lot to choose from,
and they represent the variety and
eccentricity of the projects very well. In
future columns, | might review other
kinds of projects from the book.

've selected seven one-tube pro-
jects to show you. Each project is rep-
resented by a schematic and a photo of
the completed unit. These are cap-
tioned with their titles as they appeared
in Radio for the Millions.

THE PROJECTS

One-Tube Receiver Uses Rectifier
as Detector is perhaps the simplest of
the sets. It uses a 2525 rectifier tube,
filament powered directly from the AC
line via a dropping resistor, as a diode
detector. it’s really a crystal detector
circuit using a tube.

The battery-powered Pocket Radio
Built Into a Notebook is next up the
ladder in complexity. It uses a less
than 3-inch-high “XD” tube (perhaps a
hearing-aid type?) in a rudimentary
grid-leak detector circuit. Just the thing
to slip into your pocket for sporting
events!

Looking like a refugee from the
1920s, One Control Operates This
Beginner's Radio nevertheless uses a
then-current 1A5 power pentode (de-
signed for battery-powered portable
sets) as an audio amplifier. The tube is
fed by a crystal detector, making it an
interesting hybrid. Why “one-control?”
It's turned on and off by a trick switch
built onto the tuning capacitor shaft.

Book-Light Radio, a simple regener-
ative battery set, is—as its name
implies—built into a little book-light
stand.

The Beginner's One-Tuber is a
straightforward, line-powered regener-
ative circuit. It makes use of a dual-
purpose (diode-pentode) tube with the
diode acting as a rectifier. Notice that
one side of the line is firmly grounded
to the metal chassis, as was often the
case in those carefree, safety-uncon-
scious days. | wonder how many peo-
ple got knocked on their keisters by
that little feature?

Another “go-anywhere” portable is
Pocket Receiver for Sports Fans, which
is a regenerative using a then-high-tech
type 958 acorn tube and boasting a
loop antenna wound around its cigar-
box wood case. The set manages to do
its thing with a mere six voits on the
958’s plate!




Schematic of One Tube radio

Europe on One Tube

Saving perhaps the most romantic
for last, we have Europe on One Tube.
Also a simple regenerative, the short-
wave set is AC-DC powered, using the
triode section of a dual-purpose
12B8GT (grid and plate tied together)
as the rectifier. Note that the designer
prudently used a ground bus, so there
is no dangerous grounding of the
AC/DC line to the chassis.

| hope you had fun with this little
tour through Radio for the Millions.
We'll do it again sometime, and | might
even tell you about my long-ago
adventures with Four Dollars Builds
This Loudspeaker Set! |

ALL THE TIME
(continued from page 54)

|
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That's not our ship you idiot - that's a smoke
detector!

THE WORLDRADIO
“CONTACT ALL TIME ZONES”
AWARD

The struciure of the world's time
zones iz important to radio amateurs.
Warldradio, a major monthly amateur
radio news publication, recently set
up a new award—Contact All Time
Zones (CATZ)—for amateurs 1o
achieve. The award Is basad on the
division of the world into 24 time
zones, each 15 degrees wide. For
the sake of the award, half-hour and
other artificial time zones are
ignored.

If you're applying for the award,
you must have a two-way contact on
amateur radio frequencies with a sta-
tion in wach of the 24 time zones,
contacts with ong's own nation don't
count. You must have made all con-
tacts from a location within the same
country, and you must have QSL
{verification) cards from each of the
time zones. To obtain the award {an
attractive 8- x 10-inch certificate),
you must submit & list showing each
contact’s details along with 2 nominal
fee to the award's sponsar. For more
information, contact Worldradio.
Waorldradic CATZ Award Managef,
2120 8th St, Sacramento, CA
95818; Tel: 916-457-3655.

telephone lines, including the delay
of up to 0.25 seconds per commu-
nications satellite hop. An improved
code system using an interactive
ASClI-based protocol supports cor-
rection for signal propagation
through the telephone link; an
overall accuracy of a few millisec-
onds is possible.

You can obtain time accuracy
superior to telephone time accura-
cy by means of NRC's radio time
signals, broadcast continuously
from shortwave radio station CHU. If
you make corrections for the prop-
agation delay from CHU to you,
and for delays in your receiver, you
can aftain an accuracy of better
than 1 millisecond. CHU also broad-
casts a time code that can be
decoded with common computers
and modems. While the NIST sta-
tions operate on round frequencies
such as 2.5, 5, 10, 15, and 20 MHz
CHU transmits on oddball frequen-
cies—3330, 7335, and 14,670 kHz—

using up to 10 kW of power. The
CHU frequencies are derived from
one of a trio of closely synchronized
atomic clocks located at the trans-
mitter site, three clocks being used
to allow majority logic checking.

Summary. The measurement of
time has become more sophisticat-
ed with each year. And time mea-
surements will become more
complex in the future, as new tech-
niques in several scientific fields
afford even more progress in defin-
ing just what time is and how best
to measure and disseminate it.ll

NEW PRODUCTS
(continued from page 22)

The HM1505 features two vertical input
channels and a second time base. The
second time base—with the ability to
magnify, over 1000 times, extremely
small portions of the input signa—has
its own triggering controls, including
level and slope selection, to allow a
stable and precisely referenced display
of asynchronous or jittery signal seg-
ments. The trigger circuit is designed to
provide reliable triggering to over 250-
MHz at signal levels as low as 0.5 divi-
sion. An active TV Sync Separator for
TV-signal tracing ensures accurate
triggering even with noisy signals.

To ensure accuracy, a built-in switch-
able calibrator checks the instrument’s
transient response characteristics—
from probe tip to CRT screen. The
essential high-frequency compensation
of wide-band probes can be performed
with the calibrator, which features a rise
time of less than 4 ns.

The HM1505 oscilloscope costs
$1480. For information, contact Hameg
Instruments, 266 East Meadow
Avenue, East Meadow, NY 11554; Tel:
800-247-1241 or 516-794-4080; Fax:
516-794-1855; e-mail: hameg @aol.
com.

CIRCLE 83 ON FREE
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Big Loop Antennas

he topic this month is the large

loop antenna, of which there are
several varieties for both transmitting
and receiving. A large loop is one that
is made of wire that is at least one-half
wavelength fong at the desired center
frequency of operation. Small loops,
on the other hand, are made of wire
that is less than 0.2 wavelengths long
(some sources say less than 0.15
wavelength).

The large loop antennas are bi-
directional, and radiate primarily in the
two directions that are perpendicular to
the plane of the loop. They are relative-
ly easy to build, and usually perform
better in electrically noisy areas than
dipoles. Also, close to the ground, the
large loop often has a more predictable
pattern than the dipole.

QUAD LOOPS

The quad loop antenna (see Fig. 1)
is perhaps the most effective and effi-
cient of the large loop antennas, and it
is certainly the most popular. The quad
loop consists of a one wavelength loop
of wire formed into a square shape. It
provides about 2 dB gain over a dipole.
The two views in Fig. 1 are from the
horizontal perspective looking at the
broad side of the loop. The azimuthal
radiation pattern is a figure-8, like a
dipole, with the directivity in-and-out of
the page.

The quad loop can be fed in either
of two ways. Figure 1A shows the feed
attached to the bottom wire segment,
and this produces horizontal polariza-
tion. The same polarization occurs if
the feedpoint is in the top horizontal
segment. If the feed is in either vertical
segment (Fig. 1B), then the polariza-
tion will be vertical.

The overall length of the wire used
to make the loop is found from the
formula:

Leger = 1005/Fy,  (Eq. 1)

The total length of the wire, Legq, iS
in feet, while the desired frequency,
Furz, is in MHz. Each side of the loop

62 is one-fourth of the total wire length.

(A)
HORIZONTAL
POLARIZATION

Fig. 1. Quad loop antenna.

JOSEPH J. CARR, K4IPV

19

(B)
VERTICAL
POLARIZATION

o2

Fig. 2. Delta loop antennas: A) top feed; B) bottom feed; C) right side feed; D) left side feed.

Exampies of overall wire lengths for
loops of various frequencies are
shown in Table 1.

There are several methods for con-
structing the quad loop. In general, the
wire used is insulated copper no. 12 to
no. 18 gauge. If you want a fixed loop,
then it can be suspended from insula-
tors and ropes from convenient sup-
port structures (tree, mast, or roof of a
building). Alternatively, you can buy a
quad beam kit from a manufacturer
and only use the spreaders (this only
works at the higher frequencies).

The quad loop can be fed with coax-
ial cable transmission line, and it is a
good idea to use a 1:1 balun trans-
former at the feedpoint if only coax is
used. The impedance match is not

exact, and some VSWR will be found.
The feedpoint impedance is on the
order of 100-ohms, so the VSWR when
75-ohm coaxial cable is used is only
100/75 or 1.33:1.

Some people use a coaxial cable
impedance matching stub between the
quad loop feedpoint and the coaxial
cable to the rig or receiver. Such a
stub, called a @-section, is made of 75-
ohm coax, and is one-quarter wave-
length long. The coax to the rig or the
receiver in that case is 52-ohms. To
make an electrical quarter wavelength
matching stub, you must shorten the
physical length by the value of the
velocity factor (VF) of the coaxial cable
used for the matching section. For
example, suppose we are building a
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Fig. 3. Typical loop antenna installation.

ST TABLE{'— Quad Loop Anteiina Lengths st

Band Center Frequency Overall Loop Length
- (MiHz) {Feel}  (Meters)

375 268.0 81.7 *

72 140.0 42.7

10.1 98.5 30.3

14.2 71.0 21.6

18.1 55.5 16.9

; 21.3 47.2 14.4
24.9 40.4 123

% 28.5 35.3 10.7 <
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quad loop for 14.25 MHz. A quarter
wavelength in free space is 246/14.25
= 17.26 feet (recall that the length in
feet of a half-wave in free space is
492/F,)- But if polyethylene dielectric
coaxial cable (VF = 0.66) is used, the
physical length required to make an
electrical quarter wavelength is 17.26
feet x 0.66 = 11.4 feet. If polyfoam
dielectric coax (VF = 0.82) is used for
the matching section, then the required
physical length is 14.1 feet.

You can make a quad beam by
using two quad loop elements, paraliel
to each other and spaced between
0.15 and 0.25 wavelengths apart. The
driven element is as shown in Fig. 1,
while the reflector (which is behind the
driven element) is a continuous loop
without coax feed. It is also a few per-
cent longer than the driven element—
so use 1030 as the numerator for the
length constant in the formula.

The quad loop beam has a tradition
that goes back to just before World War
ll. Missionary shortwave radio station
HCJB in Quito, Ecuador was experienc-

ing problems with its Yagi beam anten-

o EE EE0 s ¥ e O Ve s

nas at this high elevation. There was a
constant corona discharge off the ends
of the elements, because the tips are
high voltage points. At lower altitudes
than Quito’s Andes location, these
antennas do not exhibit the problem,
but at that altitude the arcing was
severe enough to create a constant
(and expensive) maintenance problem
for the engineers. They invented the
quad beam to solve the problem. The
reason is that the feed method puts the
high voltage nodes in the middle of the
vertical segments. It takes a much high-
er voltage to cause corona arcing from
the middie of a cylindrical conductor
than off the ends, so the problem was
eliminated.

Ham operators and some commer-
cial stations quickly picked up on the
quad beam, because it offered a rela-
tively low cost method for obtaining
directivity and gain. In addition, the
quad beam is believed to work better
than the Yagi beam in installations
that are close to the Earth's surface
(under one-half wavelength above
ground).

DELTA LOOPS

The delta loop (see Fig. 2) gets its
name from the fact that its triangular
shape resembles the upper-case
Greek letter deita A. These three-sided
loops are made with a full wavelength
piece of wire, each side of the equilat-
eral triangle being one-third wave-
length long. The overall length of the
wire used to make the delta loop is
also found from the equation, only if
the antenna is mounted far enough
from the ground and surrounding
objects to simulate the elusive “free
space” ideal. Usually this means about
two or more wavelengths. But for prac-
tical delta loops closer to the Earth's
surface a nearer approximation is
found from the formula (935/Fyy,)-
Each side of the delta is one-third of
the computed total wire length. The
actual size for minimum VSWR will be
between the two formula values (total
length constants of 1005 or 935). If
you use an antenna tuner, either size
will produce at least decent (if not
spectacular) results—the actual total
lengths are not critical. That's one of
the problems with any antenna work—
final lengths cannot easily be predicted
before testing, except in free space.

Three different feed schemes are
shown in Fig. 2, but all three of them
attach the feedline at an apex of the tri-
angle. The antenna in Fig. 2A is fed at
the top apex, the one in Fig. 2B is fed
at the bottom apex, while the ones in
Figs. 2C and 2D are fed at the right
and left side apexes, respectively.

INSTALLATION OF LOOPS
Although it is impossible for me to
recommend a specific installation sch-
eme (it depends on the local situation),
it is possible to offer some general
guidelines. In Fig. 3, the assumption is
that there are two mounts from which
to mount a quad or delta loop antenna.
In this case, the two mounts are a mast
on the roof of a house and a nearby
tree. Similarly, two masts could also be
used. One of my ham buddies, now liv-
ing in Ireland, uses the 100-foot tower
containing his beam antenna for the
middle support of a delta loop antenna.
The loop is suspended from end
insulators and ropes. Use high strength
nylon rope for best results (cotton rope
stretches and breaks in only a few
weeks in some areas, especially wet
areas). The balun transformer that
(Continued on page 76)
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SCANNER SCENE

Cordless Phone Monitoring: A
Legal Question

B ordless telephones, often
referred to by the general pub-
lic as “portable telephones,” became
an instant success. The original 10-
channel versions came out in the late
1970s, with the handsets transmitting
between 49.67 and 49.99 MHz and the
bases on about 1700 kHz. By 13984,
the FCC had paired the 10 handset
frequencies to 10 discrete base chan-
nels that they had newly established
between 46.61 and 46.97 MHz. The
46-MHz bases, which transmit both
sides of conversations, boast an aver-
age base/handset two-way communi-
cations range of up to 1,500 feet using
their built-in short whip antennas.
That's better than a third of a mile!

It didn't take much calculating to
realize that an outside-mounted rooftop
antenna connected to a scanner might
receive such signals from a mile or two
away, maybe more. Thus was born the
popular pastime of using scanners for
recreational eavesdropping on cord-
less phone calls. Fans reported the
calls funnier, juicier, and far more lurid
than any TV program, be it sitcom or
soap opera.

When the Electronic Communica-
tions Privacy Act (ECPA) was passed
in 1986, it sought to make it illegal to
monitor 800-MHz cellular calls. ECPA
specifically excluded “transmissions
between a cordless phone and a base
unit.”

In 1995, the cordless phone chan-
nels had become so crowded that the
FCC added 15 more base frequencies
between 43.72 and 44 .46 MHz, plus 15
new handset channels between 48.76
and 49.50 MHz. Many scanner owners
rejoiced at the prospect of 25 channels
of eavesdropping potential unencum-
bered by federal restrictions. But soon
after, as supposed privacy protection,
the government quietly slipped through
Public Law 103-414, eliminating the
ECPA’s reference to cordless phones.
That has caused some confusion and

64 concern to scanner owners because

MARC SAXON

A number of unusual factors bear upon the popular hobby of monitoring cord-

less phones.

some hobbyists felt it made cordless-
phone monitoring a violation of federal
laws. Perhaps the intent was to make it
a violation, but does it really do any-
thing? We wonder.

The original ECPA exclusion men-
tioned solely transmissions between
the handset and the base, but strange-
ly didn’'t cover transmissions between
the base and the handset. Therefore,
base-to-handset transmissions don't
appear to be part of the new restric-
tion. Scanner monitoring involves only
the frequencies of the base units!

Remember this, too. Those now-ille-

gal-to-monitor cordless-handset fre-
quencies established within the 49.60-
50.00-MHz band are also allocated for
federal station use. In addition, they are
used by FM baby monitors and Part 15
license-free waikie-talkies. Those chan-
nels are shared with channels allocated
to forest product companies, industrial
users, highway-maintenance agencies,
and power utilities. Notwithstanding
ECPA restrictions on monitoring cord-
less handsets, there are no restrictions
to monitoring the other stations using
the very same frequencies!

(Continued on page 66)



Computer Birs

Adios ISA

Y ou may as well trash all your PC
expansion cards; they're about
to become obsolete! The draft version
of Microsoft's hardware specification for
PC ‘98, issued in April 1997, requires
that the industry standard architecture
(ISA) bus not be used in alt PCs built
hereafter. (See Table 1 for an overview
of PC ‘98 system requirements). [Ed-
itor’s note: As this issue goes to press,
the hardware spec for PC ‘98 is intend-
ed to be finalized in July 1997.]

Spring 1997 was a historic time for
this announcement. It was ten years
ago when IBM tried a similar maneu-
ver. Ever hear of the PS/2? It had an
expansion bus called the microchannel
architecture, or MCA for short. One
salient and ultimately deadly feature of
the MCA bus was its incompatibility
with the reigning standard of the day,
venerable old ISA. What makes Micro-
soft think it can succeed where |BM
failed?—Timing.

IN THIS BUSINESS
TIMING IS EVERYTHING

In 1987 we needed the ISA bus. Do
we today? On the negative side, ISA’s
inherent lack of intelligence makes sys-
tem configuration difficult to manage
manually, and impossible automatically.
(Can you say IRQ conflict?) Besides,
there’s not much left on the ISA bus
anyway. Memory interfaces moved to
the motherboard years ago. The PCi
bus arose to provide a 32-bit path for
graphics and network adapters, and,
not coincidentally, software manage-
ability. So what does that leave? Serial
and parallel ports, game controllers,
slow-speed SCSi cards for things like
scanners and Zip drives. None of which
are exactly compelling. Most new moth-
erboards come with on-board ports,
and the SCSi situation can be handled
via peripheral component interconnect
(PCI), or, longer term, incorporated into
IEEE-1394.

There is a small but significant mar-
ket in industrial sensing and control de-
vices that for the most part are married
to ISA. Manufacturers of those boards
will simply have to retool, and without

JEFF HOLTZMAN

TABLE 1—BASIC PC ‘98 SYSTEM REQUIREMENTS

PC ‘98 Reference
System requirements
“Basic PC ‘98"

Required

Recommended

Basic PC ‘98 minimum,
including complete

OnNow support

System buses
“USB;" “IEEE-1394;"
“PCI

used
1/O devices
“Input Components”

Graphics and video

components ready,

“Graphics Adapters” Driver support for 3-D
and “Video software acceleration
Components”

Audio Components
“Audio Components”

Communications
“Modems”

Basic PC ‘98 minimum
(USB and PCl)
ISA expansion bus not

Basic PC ‘98 minimum

VPE-enabled and DVD-

Consumer PC audio

Internal 33.6 kBps V.36
-1996 modem;

EEE-1394;
Device Bay,
CardBus for mobile PCs

USB game pad;

/0 devices use
external bus;

Remote control

3-D hardware
acceleration;

Advanced Graphics

Port; Video port;

Analog cable TV tuner;

TV output

Digital ready,

Support of music
synthesis

High-speed dial-up link
with NDIS 5 support

Windows driver module
support, where relevant

Storage capabilities

Bus mastering;

DVD-ROM, with DVD-
Video capabilities

http.//developer.intel.com/design/iitcentr/litweb/usb.htm

http//www.sel.sony.com/sel/consumerfcamcorder/home.cgi

“Storage and Related 6X CD-ROM;
Peripherals” DVD-ready
TABLE 2—FOR MORE INFORMATION
Topic Source(s)
PC ‘98 http://microsoft.com/hwdev/pc37.htm
Plug and play http://www.microsoft.com/hwdev/pnpspecs.htm
Video specs http.//www.vesa.org
UsB http://www.usb.org
http.//developer.intel.com/design/usb
IEEE-1394
http://www.ti.com/sc/ieee 1394
http://developer.intel.com
Color http//www.color.org
SCSl and IDE Giobal Engineering Documents,

800-854-7179, 303-792-2181

mass market volume, that will be
expensive, both for vendors and users.

ENTER THE NEW BUS
SPECIFICATIONS

To provide a bit of context, USB
(Universal Serial Bus) is a medium-
bandwidth serial bus supporting data
transfer rates of 1 to 12 MBps. By con-
trast, IEEE-1394 is a high-speed serial

bus that runs at 100 to 400 MBps,
eventually, perhaps, as fast as 1600
MBps. USB is being touted as the easy-
use plug-ard-play way of attaching
mice, modems, printers, digital cam-
eras, IR and RF interfaces, joysticks,
game pads, and virtual reality helmets
via simple, low-cost connectors and
hubs. IEEE-1394 is intended to provide
high-density peripheral storage and

/661 49Q0l0Q 'soIu0408|g Jeindod
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real-time playback of audio and video
data.

Both USB and IEEE-1394 may be
used for connecting devices, via the
new Device Bay requirement—also
part of PC ‘98. The device bay is
intended to provide a more black-box
means of installing peripherals. For
example, you could use a single device
bay to house, at various times, a CD-
ROM reader, a CD-ROM writer, a DVD
drive, and a hard drive, all without
reconfiguring the system.

GOOD RIDDANCE?

I have no love affair with ISA. It has
served well, but if its time is up, so be
it. The question is this: during the tran-
sition, how will we handle maintenance
and support? For example, now, if a
serial port goes bad, either on the
motherboard or an expansion card, it's
simple and inexpensive to replace it.
But without an ISA bus, that won't be
the case. Eventually, of course, we'll be
using USB for those purposes, but cur-
rently USB is barely more than vapor. |
agree that ISA needs to go. | would just
like to have something in place to help
ease the transition. USB sounds good
in theory, but it won't be a panacea.
Currently you can't stop by the local
computer store on a Saturday after-
noon to pick up a spare USB I/O inter-
face.

All of this makes me think there's
more to this than meets the eye.
Corporations are clamoring for man-
ageability of computing resources. ISA
is unmanageable. USB is manageable.
But there is almost no USB hardware,
because there is no market. Of course,
there’'s no market because there's no
hardware.

So | think Microsoft is saying adios
ISA in PC '98 as a way of breaking out
of the loop, as a way of jump-starting
the USB market. Devious? Only mod-
erately. Obviously Microsoft can't force
hardware vendors not to put in ISA
buses. But it could withhold Windows-
related logos and licensing, thereby
potentially damaging a vendor’'s mar-
ket image and credibility.

Actually, I'm pretty excited about
USB. | think it's going to open up lots
of new and interesting computer inter-
facing opportunities for Popular Elec-
tronics readers. Check out the sources
listed in Table 2 to be informed on the
latest changes taking place in this fast-
moving industry! Stay tuned... |

SCANNER SCENE
(continued from page 64)

Okay, suppose the ECPA might
actually cover 43.72-46.97-MHz base
channels. All 15 of the newly assigned
channels between 43.72 and 44.46
MHz are intended for and actively used
by a myriad of land-mobile services,
especially buses, trucks, and forest-
conservation activities. Those channels
lying between 46.61 and 46.97 MHz are
in yet another band shared with federal
stations. It's quite legal to monitor fed-
eral stations, trucks, buses, and forest-
conservation communications.

Is there any logical reason to
assume that scanners being legally
used to monitor those frequencies can
selectively filter out those certain sig-
nals that were legislated into a “restrict-
ed” status? Unless they can come
around and install “V Chips” on scan-
ners, it certainly seems that a cord-
less-telephone-monitoring restriction
couldn’t work, regardless of how the
law was worded.

And what about cordiess-phone
owners who complain of interference
from their neighbors’ phones? They
say that their phones allow them to
overhear the calls of others. Wouldn't
they be guilty of violating monitoring
restrictions?

Normally, it would be virtually im-
possible to prove violations of monitor-
ing restrictions. Some localities and
states have anti-wiretap laws that have
been turned against those who have
tape-recorded phone calls and then
turned the tapes over to others or to the
news media. We know of no instances
whereby scanner owners, in the priva-
cy of their own homes, monitoring for
their sole personal enlightenment have
ever been accused or hassled for vio-
lating the ECPA or anti-wiretap laws.
From the number of inquiries received
here, it appears that there is a large
audience out there listening in, just as
there is a lot of concern about the
meaning of Public Law 103-414.

OUR MAILBAG

We recently received an announce-
ment introducing a newsletter that will
be of interest to scanner owners. It's
called Scanning USA, and we are told
it's a monthly covering breaking news;
technical topics; product information;
railroad, aviation, and public-safety
communications; and more. Ilts staff

includes some people who previously
worked on the now-defunct Scanner
Journal. Twelve issues are $19, and a
sample issue costs $3. Make checks
payable to Alex Blaha, 2054 Hawt-
horne, Joliet, IL 60435. For more infor-
mation, call 815-722-0717, or e-mail
105626.1406@compuserve.com.

L. Santos, of California, writes to
ask if we can provide any frequency
information for the Los Angeles City
Fire Department. The most active fre-
quencies are Channels 4, 7, 8, and 9,
as they are used for dispatching. They
are on 857.9375, 859.4375, 858.4375,
and 857.2375 MHz, respectively. The
LAFD welcomes listeners to its fre-
guencies. The official list of all 18
repeated and six simplex LAFD fre-
quencies, as well as other information
about the agency, can be accessed by
visiting the agency’s Web site at
http.//www.ci.la.ca.us/dept/LAFD.

FAREWELL, FULL
FREQUENCY

Here's an update on the popular
AOR ARB000 scanner. Because it had
full frequency coverage, the FCC
pulled the plug on its cerification. A
version with the cellular frequencies
blocked out will take its place. We
understand that there are no more full-
frequency coverage models left unsold.

KEEP US POSTED

Let's hear from you with frequen-
cies, loggings, ideas, and questions.
Write to us at Scanner Scene, Popular
Electronics, 500 Bi-County Bilvd.,
Farmingdale, NY 11735. Our e-mail
address is Sigintt@aol.com. [ |

THE COLLECTED WORKS OF
MOHAMMED ULLYSES FIPS

#156—By Hugo Gernsback. :
Here is a collection of 21 April [
Fools Articles, reprinted from | & tdf
the pages of the magazines ' . s
they appeared in, as a 74- | L
page, 8% X 11-inch book. ' B s &
The stories were written be- mi
tween 1933 and 1964. Some ¥ :

of the devices actually exist d{* S|
today. Others are just around the corner. All
are fun and almost possible. Stories include the
Cordless Radio Iron, The Visi-Talkie, Electron-
ic Razor, 30-Day LP Record, Teleyeglasses and
even Electronic Brain Servicing. Get your copy
today. Ask for book #166 and include $16.00
(includes shipping and handling) in the US
and Canada, and order from CLAGGK Inc.,
P.O. Box 4099, Farmingdale, NY 11735-0793.
Payment in US funds by US bank check or In-
ternational Money Order. Allow 6-8 weeks for
delivery. MAO5




: Give a “Friend

a Year of
‘Electronics

“Fun this Christmas

SAVE MONEY...A great gift to receive, Popu-

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

Popular Electronics readers get the know how
they need to build exciting, educational, and
useful projects like these. ..a professional-qual-
ity home-security system. ..an autoranging fre-
quency counter...a nine-band shortwave re-
ceiver...a radio-controlled car...a telephone
scrambler...an aviation receiver...and even a
robot!

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

< hobby activities.. .articles and columns cover-

i , ing every aspect of the electronics hobby —
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including antique radio, shortwave listening,

W . ham radio, computers, scanners, circuit de-
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lar Electronics is also a great gift for you to
give! The Special Holiday Rate saves you
$30.93* off the newsstand price on each gift.
You can save another $30.93*when you start or
extend your own subscription at the same time.
It’s our “thank-you” for sharing Popular Elec-
tronics with a friend at Christmas.

Send no money, unless you prefer. We'll be glad
to bill you in January, 1998. Just take a brief
moment to go over your gift list and make sure
you haven’t forgotten anyone who might ap-
preciate the many benefits of Popular Elec-
tronics. Then write the names on the attached
Gift Certificate and mail it back in the postage-
paid reply envelope . . . we’ll take it from there!

Your friends will receive a handsome gift an-
nouncement card signed with your name just
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before Christmas. And all through the new year g8
they'll remember and appreciate your thought- —=25

ful gift! So don’t blow a fuse. ..take it easy and 77
enjoy the holidays. Give Christmas gifts of Pop-//7¢

ular Electronics!

*Basic sub rate—1 yr/$21.95
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Circuitr Circus

Op-Amps

p-amps! That's what we're

going to look at this visit. You'll
find them working tirelessly just about
everywhere there is electronic equip-
ment being used. And if you are just
getting into circuit and project building,
the following basic op-amp circuit con-
figurations could be helpful in your
future designs.

We will start out with the inverting
amplifier circuit of Fig. 1, using one of
the most popular and often used op-
amp ICs around, the 741. The 741 gen-
eral-purpose operational amplifier is
almost bullet-proof, with several built-in
protection features to help keep our
electronic nemesis “Murphy” at bay.
The op-amp’s input and output circuits
are protected from overload and output
latch-up. That means that you can
short the output or input for an indefi-
nite period of time without harm or
smoke. Self-oscillation is squelched by
an internal frequency compensation
circuitry. This op-amp normally oper-
ates from a dual or bipolar power
source but can be made to operate
from a single power source as we'll see
later on.

INVERTING AMPLIFIER

The 741 op-amp is available in
several different packages. Our
choice of the day is the popular 8-lead
mini-DIP package. The circuit of Fig. 1
has the 741 operating in a standard
voltage amplifier configuration for DC
amplification with a gain of 100. If you
were to take a voltmeter and check
the voltage at pins 2, 3, and 6 (nega-
tive voltmeter lead to circuit common),
they all would measure near zero. If
you apply a 0.01 volts positive to the
input, the output would drop to a
minus 1-volt level—that's what an
inverting amplifier does.

Determining the op-amp’s input
impedance and voltage gain figure
goes like this. The voltage gain of the
circuit, G, is expressed as the ratio of
resistors R2 divided by R1 (G =
R2/R1). That's how we set up the com-
ponent values for a voltage gain of

+5TO +16V & R2
<>

-5T0 -16V

Fig. 1. This is about the simplest op-amp circuit
around. The inverting amplifier gives you an
output that is 100 times the input—but out-of-
phase.

-5TO -16V

Fig. 2. Here's the same circuit in a noninverting
configuration with a gain of 100 times the
inpur—and in-phase.

100. R1 is a 1000-ohm resistor, R2 is
100k-ohm and the amplifier’s gain fig-
ure calculates to be 100. The circuit’'s
input resistance is approximately the
value of R1, or 1000-ohms, but the
output impedance is a little more com-
plicated to figure out due to the effects
of feedback; however it is very low,
generally under a few ohms.

To operate the amplifier in the AC
mode just add coupling capacitors in
series with the input and output circuit.
These capacitor values will depend on
the amplifier’s frequency range and
should be no greater in reactance than
one-tenth of the input and output
impedance. The formula for capacitive
reactance, X in ohms is X, = /(2w x F
x C), or approximately X,~1/(6.28 x F
x C), where F = frequency in Hertz, and
C = capacitance in farads. The 741’s
maximum operating frequency is about
1-MHz at unity gain. The 741 is not
designed for RF applications and will
perform its best at audio frequencies.

CHARLES D. RAKES

+5TO +16V

INPUT

-5TO -16V

Fig. 3. This unity gain amplifier features very
low output resistance and very high output resis-
tance. A great little circuit to use when you need
to isolate parts of a circuit from each other.

PARTS LIST FOR
SIMPLE VOLTAGE AMPLIFIER
CIRCUITS (FIGS. 1, 2, AND 3)

IC1-—741 mini-dip op-amp integrated
circuit, (available from HadiaShack
as 276-007, or alternately
NTE941M or SK3552, and
countless other manufacturers)

R1-—1000-chm, V4a-watt, 5% resistor

R2—100,000-ohm, Y-watt, 5%

resistor

NONINVERTING
AMPLIFIER

Our second 741 circuit is a nonin-
verting amplifier shown in Fig. 2. The
resistance values for R1 and R2 are the
same as those used in our first circuit,
but the gain is higher by a factor of 1.
The extra gain occurs because the
input signal is added to the amplifier's
output signal and G = 1 + (R2/R1). In
this circuit the output voltage is 1.01-
volt positive for a 0.01-volt input. Unless
a precision gain figure is required, the
formula for voltage gain in the inverting
amplifier may also be used here. Since
we normally use 5% resistors, the small
difference in the two formulas won't
matter much unless the chosen gain
figure is low.

Another important feature the non-
inverting amplifier offers is its very high
input impedance (in most cases sever-
al thousand megohms). This is an ideal
amplifier circuit to use when working
with high impedance signal sources.



Once again, its output impedance is
very low.

UNITY GAIN AMPLIFIER

Our next version of the noninverting
op-amp, shown in Fig. 3, is designed as
a unity gain (G = 1) follower amplifier.
This is an ideal buffer amplifier that can
be used to isolate sensitive circuits
such as oscillators, high impedance
transducers, and any critical circuit that
is sensitive to loading or frequency
pulling. Several unity gain follower am-
plifiers may be used with their inputs
tied together, with each buffer output
used to drive a different circuit and
maintain isolation from the signal
source to the final outputs.

DC DIFFERENTIAL
AMPLIFIER

A DC differential amplifier circuit is
shown in Fig. 4. This amplifier has two
inputs and a common output. If each
input is of equal value but of opposite
polarity, the amplifier's output at pin 6 is
zero. But if one of the inputs is slightly
higher or lower than the other, the out-
put will be the voltage difference
between inputs times the gain of the
amplifier, which in this case is 100. The
output voltage may be determined by

INPUT "A"

R1
2.2K

INPUT "B"

OUTPUT

Fig. 4. This DC difference amplifier performs
subtraction with the two input signals. With
equal inputs at “A” and “B”, this circuit ideal-
Iy produces zero voltage at the output. You can
find this configuration of the op-amp in many
instrumentation circuits.

PARTS LISTFOR DC
DIFFEHEHTIAL AMPLIFIER
(FIG. 4)
IC1—741 mini-dip op-amp integraled
circLit

R1, R2—2200-chm, Y%-watt, 5%
resistor

A3, R4—220,000-0hm, Y-watt, 5%
rasistor

the formula: Vo, = (Vinpure = V inputar) X G-
The DC differential amplifier may
also be used as an AC differential am-
plifier by coupling the two input circuits
with capacitors. Use the same capaci-
tor reactance formula as suggested for
Figure 1. If both inputs receive the
same AC signal and the signals are the
same in amplitude and phase, the
amplifier's output will be zero. But if
either input varies in level or phase, the
amplifier will produce a differential out-
put in response to the input change.
The differential amplifier cancels
common-mode signals and is often
used when 60-Hz hum pickup is a prob-
lem. Since both inputs are affected
equally, the 60-Hz signal will be can-
celed out in the differential amplifier and
will not be present in the output signal.

SINGLE-SUPPLY
INVERTING AMPLIFIER

Our next entry in Fig. 5 has the 741
connected in an inverting AC amplifier
circuit with a gain of 47 (G = 470k/10k)
and operating from a single DC supply.
The op-amp’s positive input at pin 3 is
connected to a voltage divider, R3 and
R4, setting it to one-half of the supply
voltage, or, in this case, 6 volts. Here
the negative power source (at pin 4) is
returned to ground, and the positive DC
source is connected to the +12-volt
supply. Expect to see a large AC signal
at pin 6, out-of-phase with the input,
and offset by about 6 volts DC.

Take your DC voltmeter and mea-
sure the voltage at pins 2, 3, and 6, and
you should read approximately 6 volts at
each location. These measurements
can be helpful when troubleshooting this
type of circuit. If any of the voltages are
off by very much and all resistors and
capacitors are good, it is a fair assump-
tion that the op-amp has gone south!

The following capacitor values and
reactance figures will help in selecting
capacitors for audio op-amp applica-
tions. A 0.1-wF capacitor operating at
100 Hz has a capacitance reactance of
about 16,000 ohms, at 1 kHz about
1600 ohms, and at 10 kHz about 160
ohms. A 0.01-pF capacitor will have
ten times the capacitance reactance,
and a 1.0-pF will only have one-tenth
the reactance of a 0.1-pF capacitor.
Capacitor C1 provides DC isolation be-
tween the AC signal input and the DC
voltage at pin 2. Similarly capacitor C2
isolates the DC offset from appearing
at the output of the circuit. Capacitor

C3 ensures that the positive input is at
an AC ground potential, and the value
of C3 should be selected to have a low
reactance at the lowest input frequency
of operation. Resistors R1 and R2
serve their usual function of establish-
ing input resistance and circuit gain.

MICROPHONE
AMPLIFIER CIRCUIT

An electret condenser microphone
amplifier circuit is our next design
shown in Fig. 6. Here we have the 741
operating in an inverting variable gain
amplifier circuit with the input being dri-
ven by a low-level electret microphone.
Also notice that this amplifier circuit is
operating from a single 9-volt supply
(which also places a required amount
of DC through the microphone). The
circuit's gain may be varied with poten-
tiometer R4, from a low gainof 10to a
maximum of 110 (when R4 is set at its
maximum value of 100k-ohm).

AC INPUT

Cc1
.22

R1

10K R2

470K

+12VDC +12VDC
R3¢
10K <€ !
c2
R4 <€ 47
10K 3
AC OUTPUT

Fig. 5. The 741 is configured as an AC inverting
amplifier with a gain of 47. The main feature in
this circuit is the use of a single polarity DC
power source.

PARTS LIST FOR AC
AMPLIFIER GPEHATIHG
FROM SINGLE SUPPLY

(FIG.5)

IC1—741 mini-dip op-amp integrated
clrouit

C1—0.22-uF, 50-WVDC, m;rlaf or
similar capacitor

Ce2—a7-pF, 25-WVDC, erectroiync
capacitor i

C3—(see text) =

R1, R3, R4—10,000-chm, Y-walt,
5% resistor

R2—470,000-0hm, Y-watt, 5%
resistor
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LOW VOLTAGE AUDIO
AMPLIFIER—FIXED GAIN

In the circuits shown above, the op-
amp has been shown as a voltage
amplifier with limited output current ca-
pability. This means that loads, such as
speakers, requiring substantial currents
cannot be driven directly by the outputs
of these general-purpose op-amps.
Devices that can be used in this appli-
cation are specialized ICs designed as
power amplifiers.

R1
2.2K

+9V

M1
"\ ELECTRET
_J/ MICROPHONE

R2 R3
1K 10K
R4
OV 100K
GAIN
"
RS 3
47K 3

<
7 b3
6
1C1
41 1+ c2

1‘47

OUTPUT

Fig. 6. Want a simple and cheap circuit for ampli-
Sfring output from an electret condenser micro-
phone—then use the op-amp in this manner.

The popular National Semiconductor
LM386N-1 voltage audio power amplifi-
er is the star of our last two amplifier cir-
cuits. If you haven't been exposed to
this mini-dip power amplifier IC, here's a
general description. The LM386 re-
quires a minimum of external parts and
will operate from a supply voltage of 5 to

PARTS LIST FOR
MICROPHONE AMPLIFIER
(FIG. B)

IC1—741 mini-dip op-amp integrated
circuit

C1—4.7-uF, 25-WVDC, electrolytic
capacitor

C2—47-uF, 25-WVDE, electrolytic
capacitor

M1—electret microphone element,
RadioShack 270-090

{All resistors are L-watt, 5% units,
unless otherwise noted.)

R1—2200-chm

R2—1000-o0hm

A3—10,000-chm

R4—100,000-0hm potentiometer,
Va-walt

RS, R6—4700-chm

15 volts. The amplifier’s gain may be set
by selecting a few external components,
and the quiescent current drain is mini-
mal, making it a good choice for battery-
operated circuits.

Our first LM386 audio ampilifier cir-
cuit, shown in Fig. 7, has a fixed voltage
gain of 20 and sufficient output to drive
a 4-ohm speaker with about Ya-watt out-
put power. Potentiometer R1 varies the
signal gain.

LOW VOLTAGE
AUDIO AMPLIFIER—
ADJUSTABLE GAIN

Our second LM386 audio power
amplifier circuit takes advantage of the
IC’s internal gain tailoring circuitry, and
offers a two-position switch, providing a
gain of 50 or 200. Fine control of the
signal gain is available with potentio-
meter R1.

Only four additional external compo-
nents were needed to raise the IC’s gain
from the fixed configuration. Bypass cap-
acitor C3 is added, while C2, R2, and S1
complete the components required for
the gain change. This is one great little
amplifier! Try one; you'll like it I'm sure.

INPUT 31
Cc1

22 9TO 12V
i
c2

R1
10K
VOLUME

4Q
SPEAKER

Fig. 7. Here's the popular LM386N-1 low voltage
power amplifier designed with a fixed gain of
about 20. Maximum power output is around Y-
watt. Use a heatsink with IC1 if high power usage
is expected. This application of the LM386N-1 is
used in many small computer multi-media ampli-
fiers with adjustable volume control.

PARTS LIST FOR FIXED
GAIN AUDIO AMPLIFIER
(FIG. 7)
ICA—LM3BBN-1 audio power IC
{equivalent part is the SK9210
chip)
C1—1.22-uF, 50-WVDC, mylar or
similar capacitor
C2—470-pF, 25-WVDC, electrolytic
capacitor
R1—10,000-chm potentiometer,
Ve-watt
4-ghm speaker

PARTS LIST FOR
ADJUSTABLE GAIN AUDIO
AMPLIFIER
{FIG. 8)

IC1—LM38EN-1 audio power IC

Ci1—0.22-pF, 50-WVDGC, mylar or
similar capacitar

C2—10-pF, 25-WVDC, slectrolytic
capacitor

C3—100-uF, 25-WVDC, elactrolytic
capacitor

Ca4—a470-uF, 25-WVDEC, electrolytic
capacitor

R1—10,000-ohm potentiometer,
Yo-watt

R2—1200-chm, Ye-watt, 5% rasistor

S1—S5PDT toggle or slide swiich

4-ghm speaker

S1
?g GAIN
+9TO 12V x50  x 200
»—o0
INPUT
C1
22T
c4
R1 & 3 470
10K &
VOLUME| »
(3]
LM386 40
SPEAKER

Fig. 8. The LM386 in this circuit features two-
position selectable gain and adjustable volume.
This is a great circuit to use for amplifying low-
level input signals with wide dynamic ranges.

FOR MORE INFORMATION
Inferested in learning more about
operational amplifiers? Here are two
recommended books that cover both
the theoraetical and practical side of
these useful solid-state devices:
Gayakwad, Ramakant A. Op-Amps
and. Linear Integrated Circuits,
Second Edition, Prentice Hall, 1988.
ISBM 0-13:637174-4,

Terrell, David L. Cp-Amps. Design,
Application, and Troubleshooting,

Second - Edition, Butterworth-
Heinemann, 1996. ISBN 0-7506-
8702-4. (Reviewed in Popular

Electronics, “Electronics Library”,
October 1996).

Once again it is time to leave, so
until we meet here next month may all
of your circuits be “Murphy’-free and
all of your operational amplifier circuits
be operational! u



Craig Revisited

C raig Sellen of Waymart, PA has
sent us another batch of great
circuits. Next month, | promise to pick
up our discussion where we left off and
explore some applications for the diode
circuits we have covered. Here’s Craig!

TEST GENERATOR

With the introduction of the LM566
Voltage Controlled Oscillator (VCO) IC
from National Semiconductor, a num-
ber of new circuit ideas came to my
mind. Among the many uses for this
VCO IC is the function test generator
shown in Fig. 1. Good substitutes for
LM566CN IC are NTE994M or SK9224
or the RadioShack RSU 11392529.
Powered by a conventional 9-volt bat-
tery, the circuit can be used in a num-
ber of testing applications since it
delivers square waves (5 Vp-p), triangle
waves (1.5 Vpp), and positive and neg-
ative going spikes (both at 1.5 Vpyp).
The fact that it has separate outputs for
these four waveforms increases its ver-
satility. Although it is not designed to
operate into low impedance loads, a
transistor or op-amp buffer can be used
as an interface for such loads.

! like the way you used the diodes
on the square wave output to obtain
the spike pulses. Note that since the
triangle waves are AC-coupled, they
should be symmetrical around zero
volts.

VARIABLE-PULSE
GENERATOR

The circuit in Fig. 2 generates sin-
gle-shot pulses in the manual mode
with variable attack (rise) and decay
(fall) rates up to 20 milliseconds. In the
repeat mode, repetition rates of approx-
imately 1 Hz to 25 Hz are available.
With S1 placed in the repeat position,
C2 charges at a rate determined by the
(RC) time constant of R1 and R2, and
then discharges through R3, R4 and
R5. When the emitter of the uni-junction
transistor Q1 conducts, the cycle
repeats and transistor Q2 is switched
off to a non-conducting state during the
discharge of the capacitor C2. When S1

is moved to the manual position, one-
shot pulses can be initiated by depress-
ing the normally open pushbutton
switch S2, and they will be sustained as
long as the switch is in the closed posi-
tion. The decay of the pulse occurs
upon the release of the key. The
2N2646 UJT can be replaced with a
NTE6401 or SK9123 or the Radio-
Shack RSU 11415502. The 2N3904
transistor can be replaced with a
NTE123AP or SK3854 device.

Definitely a nice start to a signal
infector or a sound-effects generator.
Sending the output to an audio modul-
ator should produce some unusual
effects that could be quite useful in sig-
nal tracing.

TREMOLO OSCILLATOR

A simple tremolo oscillator (which
generates a trembling or vibrating
effect) is shown in Fig. 3. The oscillator
circuit is designed around a 741 op-
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amp employing a “Wein-bridge” oscill-
ator network consisting of C1, C2, R1,
R2 and potentiometer R3. The poten-
tiometer controls the frequency rate of
the tremolo oscillator. Amplitude limit-
ing is introduced into the oscillator by
diodes D1, D2, and resistor R5, and
the negative feedback to the op-amp
via resistor R4. The dual-potentiome-
ter, R1, controls the frequency rate,
while R3 adjusts the tremolo depth.

A foot pedal switch (normally closed)
in the circuit activates/deactivates the
tremolo effect. When the foot pedal
switch is closed, the oscillator ceases
sending a signal to the modulator.
Whenever the foot pedal is open, a sig-
nal is produced adding tremolo to the
modulator’s output.

Wow, add this to a modulator and
you're all set. Anyone out there with
some electric organ circuits that might
be good mates for this application—
send them in!
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Fig. 1. This generator furnishes several test waveforms over a frequency range con-

trolled by resistor R2 and capacitors C6 through C10.

/661 18qoI0Q ‘souososi] Jeindog

~
=y



AW




