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-Faster

NEW!

Electronics Workbench Version 5 with analog,
digital and mixed A/D SPICE simulation, a full suite
of analyses and over 4,000 devices. Imports SPICE
netlists. Exports to PCB layout programs. Still the
standard for power and ease of use. Still the same
low price.

Join over 75,000 customers and find out why more
engineers and hobbyists buy Electronics Workbench
than any other SPICE simulator. You'll be working
productively in 20 minutes, and creating better
designs faster. We guarantee it!

Check our wed site st
kttg: ! fwww, interactiv.cam
for a frea demo

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

CALL 800-263-5552 -

Better Designs

High-End Features

TRUE MIXED ANALOG/DIGITAL
FULLY INTERACTIVE SIMULATION
ANALOG ENGINE

DIGITAL ENGINE
TEMPERATURE CONTROL

PRO SCHEMATIC EDITOR
HIERARCHICAL CIRCUITS
VIRTUAL INSTRUMENTS
ON-SCREEN GRAPHS
ANALOG COMPONENTS
DIGITAL COMPONENTS
DEVICE MODELS
MONEY-BACK GUARANTEE
TECHNICAL SUPPORT

Powerful Analyses

DC OPERATING POINT
AC FREQUENCY
TRANSIENT

FOURIER

NOISE

DISTORTION

YES

YES

SPICE 3F5, 32-BIT
NATIVE, 32-BIT
EACH DEVICE
YES

YES

YES

YES

OVER 100
OVER 200
OVER 4,000
30-DAY

FREE

YES
YES
YES
YES
YES
YES

Electronics

Warkbench

INTERACTIVE IMAGE TECHNOLOGIES LTD., 908 Niogara 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 VALID ONLY IN THE
UNITED STATES AND CANADA ALL ORDERS SUBJECT TO $1S SHIPPING AND HANDLING CHARGE

Fax: 416-977-1818 Internet: http:// www.interactiv.com CompuServe:71333,3435/BBS:416-977-3540/ E-mail:ewb@interactiv.com

CIRCLE 14 ON FREE INFORMATION CARD
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ronic Climate Controller

me or apartment at comfortable temperature
ir round, without constant human intervention
y-to-assemble circuit—Sandeep Bagchi
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G
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ey »7 Build the Decid-O-Tron I
& Get ahandle on all those hard-to-make decisions with this
easy-to-assemble, updated version, of this classic electronic

FEATURES

19 Gizmo

How to create a home theater that looks, sounds, and feels

like the real thing!

40 The Beverage Antenna
Designed over 75 years ago, the Beverage antenna is still
considered to be one of the best low-frequency antennas

around— Joseph J. Carr, K4IPV

decision maker—Lewis J. Newmire, K5KXM

POPULAR ELECTROMICS (155N 1042-170-K] Published monthly by
Gemsback Fublicaticas, Ine. 500 Bi-County Boulevard, Farmingdale, MY
11735, Periodicals posiogs paid ot Farmingdele, BY ond ot additianal mail-
ingy affices. One-year, iwelve issees. subscription rate LS, and possessions
§2195, Conade $28.84 fmcludes G5 7. Canadian Goods and Services Tax
Hegistration Mo R125166280], oll sther countrias $29 45 Subscription
arders poyahble in LS. bunds anly, bternational Postal Maoney Order ar

check drawn on o LS. bank. U S single copy price $4.50. Copyiright 1997

by Gernshack Publicaticns, Inc. Al rights reserved Hands-on Elscironics
and Gizma trademarks are registered in LS. and Conada by Gemsback
Publications, Inc  Papilar Elecironics trodemark is registered in LS, and
Conede by Electronics Technalogy Teday, Ine. and is licensed 1o Gensback
Publications. Ine. Peinbed in U5 A

- Paztmaziar: Pleass send oddress changes to Populor Eleciranics,

Subscrigtion Dept. PO, Box 338, Mount Morris, L 6E054-9932

& stamped self-oddressed sovalope must occompany all submitted manu
scripts and/ or artwark or photographs if thetr return s desired should fhey
b rajacted. We disclaim any respansibiliy for the loss or damaoge of man-
uscriphs ond /o artwark ar pd»arngrnpha weliibe in o possession o ather.
wise

Az g secvice lo readers, Popidar Blectronics publishes availoble plans ar
information reloting fo nawswarthy producs, fechniques. and seientific ond
technalogical devalopments Bacouse of possible varionces In the gueliiy
and condifion of meterials and workmanship used by recders, Popular
Electronics disckaims any respensibility tar the sofe and proper functioni
ok reader-built projects bosed upan or from plans or Infermation pabdis

in this mogazine,
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PRODUCT

12 Product Test Report

Alkaline Batteries

16 Hands-on Report
Kenwood Free Talk Two-Way Radio

COLUMNMNS

9 Multimedia Watch

Murphy, Computers, and Some New Software—

Marc Spiwak

14 Net Watch

Buying a Computer Direct—Konstantinos Karagiannis

50 Scanner Scene
Code Breaker—Marc Saxon

56  Circuit Circus
Solid-State Switches—Charles D. Rakes

60 DX Listening

Get Organized!—Don Jensen

62 Ham Radio
Verticals and SWR—Joseph J. Carr

64 Antique Radio

Some Interesting New Books—Marc Ellis

66 Computer Bits
Telephone Talk— Jeff Holtzman

67 Think Tank
Craig Takes the Day—John Yacono

DEPARTMENTS

4 Editorial
5 Letters

47 Electronics Library
54 New Products

75 Popular Electronics Market Place

102 Advertiser’s Index

102A Free Information Card
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TECHNOLOGY UPDATE

“My TV reception is so clear; you'd think
| had a 50-foot antenna on my roof!”

Emerson’s ingenious new anterinas are hard to spot, easy to install and

provide clear, powerful reception of broadcast signals...without rabbit ears.

power of a large antenna in an inconspicuous,
low-profile size.

Stealth antenna. In the past, creating an
antenna with optimal reception meant mak-

I'm amazed at the
way technology
has improved tele-

vision. Develop-
ments in electronic
circuitry have re-
sulted in TV sets
that have sharper
pictures, brilliant
colors and clearer
sound. From the
smallest portables
to wide-screen
home theater systems, televisions continue to
work better and better as optical innovations
are introduced. Unfortunately, a television’s
picture is only as good as the broadcast it's
receiving, and even the world’s best televi-
sions cannot make up for a weak or distorted
signal. Antenna technology has not kept pace
with television design, and the rabbit ears
from the 1950's are not far removed from
what’s available today. Well, there’s finally
been a quantum leap in the design of antennas,
and it’s the result of two patented components
developed by scientists. These improvements
are the secret behind Emerson’s revolutionary
new antennas.

Picture imperfect. Cable subscription
solves the problem of getting the signal to your
television, but storms and other factors can
result in cable outages. if you prefer not to pay
the rising monthly fees for cable or live in an
area where it’s not available, your picture is like-
ly to be weak, undefined and distorted.

One way to improve your reception would be
to mount a large antenna on your roof.
Unfortunately, most roof antennas
are not particularly pleasing to
the eye and may even be
prohibited in the area
where you live. Rabbit
ear antennas don’t im-
prove your picture to
any great degree and
make your room look
like something from an
earlier decade. Most
antennas need to be aimed
at the source of the broadcast
and require turning mecha-
nisms to pick up the signal clearly.

Whether you live miles out in the country cr
in a concrete building next door to a broadcast
tower, bad reception can rob you of the defini-
tion and color you were intended to see. Th=2
Optima antenna gives you the signal-grabbing

Replace your unsightly
“rabbit ears” today!

Your neighbors won't
know it's there unless
you tell them.

ing it big, with a
large amount of sur-
face area. This result-
ed in products that
were large and un-
sightly or small and
ineffective. Either
way, the aesthetic
look of your room or
house suffered. Re-
search and develop-
ment tended to focus
on the television, not
on signal recep-
tion...until now.
Recently, a bril-
liant scientist in
Colorado developed
an antenna that
would maximize re-
ception without being
overly conspicuous.
Emerson, a leader in

electronic technology, has now made this
innovation available to the public.

At a lab in Colorado, they developed two
patented design improvements that made the
Optima antenna possible. First, they created a
flexible circuit board with a serpentine anten-
na, resulting in a large surface area confined to
a small space. Second, they developed a tech-
nique that converts the copper shielding on
the attached cable to an additional signal

receiver that results in an antenna almost
10 feet long. This greatly enhances the
antenna’s reception power and

Attention mini-dish own-
ers. If you own a mini-dish
satellite system, you are aware
of the off-air issue and are
probably wondering how you
can pick up local broadcasts.
After all, what good are hun-
dreds of channels if you can’t find
out who won the local city council
race? The Dishmate™ harnesses the
same technological innovations as the

Optima TV antenna to give you a powerful
omnidirectional antenna that is virtually
invisible. It is compatible with a variety of
systems and is easy to install.

wwWWwW-adericanradiohistorvy com

allows you to tune the antenna by simply
moving the cable! The handmade assembly 1s
encased in aircraft-grade plastic and high-den-
sity foam. The weather-resistant cover is a
neutral white and can be painted to match the
color of the house or room. Plus, the onnidi-
rectional design allows you to mount the unit
anywhere you please. The Optima’s universal
design makes it adaptable to any component,
and installation is a snap. Simply mount the
antenna on a wall inside or outside the house,
connect the cable and fasten it in place. Then
sit back, relax and enjoy the clearest picture
you can get from your television.

Get the picture...risk-free. Call now to
order the Optima Indoor/Qutdoor TV
Antenna or the Dishmate™, the small anten-
nas that get big reception. They both come
with a 90-day manufacturer’s limited warran-
ty and Comtrad’s exclusive risk-free home
trial. Try them, and if you're not completely
satisfied, return them within 90 days for a full
“No Questions Asked” refund.

indoor/Qutdoor Antenna . . . . .$69.95 $8 S&H

Dishmate™ UHF/VHF Antenna . $69.95 38 S&H

The Dishmate™ Antenna wil! work with 18* dishes from RCA,
Toshiba, ProScan, GE, Eurosat. Uniden, and Hughes DSS™
Sateliite systems.

Please mention promotional code 2832-11925,

For fastest service. call toll-free 24 hours day

800-992-2966
FTTIcoH-

To order by mail, send check or money order for the total
amount including S&H. To charge it to your credit card, en
close your account number and expiration date.

Virginia residents only—please incliude 4.5% sales tax.

" comtrad

2820 Watertord Lake Dr., Suite 102
BMizlathian, Virginia 23113
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Accredited B.S. Degree in

Computers or Electronics
by studying at Home

Grantham C ollege of Engineering
offers 3 distance education programs:

e B.S.E.T. emphasis in Electronics
¢ B.S.E.T. emphasis in Computers
e B.S. in Computer Science

NP4
V\\Z"-‘Electronics Workbench Professional 5.0
\ Yincluded in our B.S.E.T curriculums
-Approved by more than 200 Companies,
VA and Dantes, (tuition assistance avail.)

For your free catalog of our programs dial
1-800-955-2527
http://www.grantham.edu

GCE

Your first step
to help yourself
better your future!

Grantham College of Engineering
34641 Grantham College Road
Slidell, LA 70460-6815
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EdiTorial

K.I.S.S. Please

No, I am not getting fresh nor am I talking about the
rock group. The acronym KISS is a common term =
found in the ham radio packet world, and signifies a
capability found in the terminal network controller
unit, commonly referred to as a TNC—the heart of
every packet station. You can also find the acronym
used in other fields, such as in software development.
But what does KISS mean?—it stands for Keep It
Simple, Stupid.

This term should also be applied to a lot of the electronics on the market today.
I think back to my early Heathkit ham equipment (the SB301 receiver and
SB401 transmitter for those Heathkit buffs), which was about as simple to
operate as an advanced crystal set. Even my present Ten-Tec Omni-V transceiv-
er is ergonomically designed with a minimum of front panel operator controls.
In contrast, I look at some of the other equipment out there, and am amazed that
the average ham (that is, one who was not trained on an F-16 simulator) could
operate these complicated rigs (especially if you have fat fingers!). Are all
those front panel controls and adjustments really necessary?

How about the average non-technical consumer and his dilemma using a
newly-purchased TV, VCR, or even a home theater console? Maybe these
units don’t have all the user controls found in ham equipment, but what about
ease of operational capability? How many people can comfortably figure out
the steps necessary to program their VCR to record different channels, at dif-
ferent days, at different times? Some of these issues are addressed in this
month’s Gizmo column. Even more basic, how many times have you gone
into someone’s house and seen their digital VCR clock display blinking
because no one in the family can figure out how to set the time? Perhaps the
manufacturers should keep in mind the KISS philosophy—after all, many of
the novel features in their product are wasted if the consumer cannot figure
out how to use these capabilities easily.

I have a friend who is still so confused on how to set his digital watch that he
keeps two of them running—one is set at standard time and the other for day-
light time (I hope his batteries never run out!). Sound familiar? Manufacturers—
KISS!

T AT

Ed Whitman
Managing Editor

wwWwW americanradiohistorvy com
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CORRECTIONS

Ooooops. The November editoria
mentioned that the online publication of
Poptronix was owned by Gernsback
Publications. In actuality Poptronix is
an independent stand-alone online
electronics magazine. Some of the best
of our older material, especially con-
struction articles, will be made available
at this Web site—http://www.poptron-
ix.com. Electronics articles from other
sources will also be found here, along
with new products, book reviews, and a
host of other features for electronics
activists. At the present time, you might
have to wear your hard hats when you
enter this site—a lot of construction is
underway!—Editor

In the Parts List on page 56 for “The
Electronic Garage Door Opener”
(September 1997), the power rating for
the resistors was omitted. They are all
fixed resistors, '.-watt, 5% units, unless
otherwise noted.—Editor

MULTIPLE TV/VCR
HOOKUP

In the September “Letters,” a ques-
tion was raised on how to hook up two
TVs and four VCRs to one master TV
antenna, so that two VCRs can be
connected to each TV, and they can
work at the same time without interfer-
ing with each other. | decided to put
together a workable scheme. The fig-
ure shown details how to connect one
master cable to feed four VCRs and
have those four VCRs feed two TVs.
Please do your readers a great service
by publishing this diagram.
K.S.
Auburn, WA

Thanks for the feedback and block
diagram—also all parts can readily be
obtained at RadioShack. If you don't
want to “roll your own,” you might look
into purchasing the RadioShack Amp-
lified Video Selector (part 15-2100). This
unit provides manual switching between
five input signal sources and three out-
put jacks. Three built-in amplifiers also
eliminate signal loss caused by the
switching and splitting and provide iso-
lation between output signals.—Editor

LeTTERS

AUTO A/C GRAVITY
SWITCH

Here is an idea for any driveway
mechanic or enterprising entrepre-
neur. The idea came to me as | was
driving one hot July day in my V8
Pontiac. While driving up one of the
many hills on my route, | turned the air
conditioner off. The 250 hp engine
accelerated due to the elimination of
the 5 hp A/C load. The interior of the
car stayed cool until | reached the
summit, whereupon | switched the air
back on. On level ground, | could feel
the added load on the engine. Going
downhill, it helped the braking. You
can easily check out what | found. |
thought it would be nice if this switch-
ing could be done automatically.

It can, and it’s easy to do. A simple
gravity-sensing switch in the A/C line
should do the job. Constructed with a
pool of mercury, such as is used in

v MAIN CABLE FEED

light switches, this device could handle
the power and be placed anywhere
between the car’s interior and the
hood. It would do the same thing that |
did manually—automatically saving
fuel and wear on the engine. Around
town, the switch would give extra ben-
efits, like shutting off the A/C when
accelerating after a stop light, or when
braking—and then turning the A/C
back on when driving on level terrain.
To a mercury switch, gravity and accel-
eration are the same thing—Newton
said it! For turning, an extra set of con-
tacts positioned front and back and
connected in series would augment
fore and aft switches. This control
would be a savings on the open road
and around town, and could result in
reduced pollution due to the reduced
fuel usage.

D.C.

Frederick, MD

| OuUT 1 - NCA1 12
ouT 2 VA2 12
IN
ouT 3 VA3 12
ouT4 |—{ wvomse 12
1-4 SPLITTER § |
P e - |
o= |
INT[ N2 N1l N2 INT [IN2 N1 [IN2
2-1 COAX 2-1 COAX 2-1 COAX 2-1 COAX
SWITCH SWITCH SWITCH SWITCH
ouT OUTJ ouT ouT
IN1| IN2 N2
2-1 COAX 2-1 COAX
SWITCH SWITCH
OUT| |OUT
TV 1 CABLE IN TV 2 CABLE IN
INPUT/OUTPUT
DEVICES
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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

Lalifornia Digital
0 e - g S

Professional -~
Sign Making
Machines

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

Alltronics

Distributor of electronic components from fran-
chised manufacturers and overstocked sources,
operating over-the-counter service. Distributors
for: American 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

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
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Surveillance and Counter-
Surveillance Catalog

U.S.l. 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 controlled 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

7
LNS Technologies Electronic Kits
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 iaser, 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

wWwWW americanradiohistorvy com

All Phase Video Security Inc.

The All Phase Video Security Catalog contain-
selectronic test equipment, cable TV conver-
tors, connectors and cable accessories. Video
surveillance equipment, video 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 unique
catalog of educational information about com-
puter viruses, computer hacking, security and
cryptography that you just won't find anywhere
else. The information oftered 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

Surplus Sales of Nebraska
“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. Sample: $4.00

number 502 in coupon
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CATALOG OF -
AMATING ond

FASCINATING Devies!

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

J.B. Electronics

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 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

B
K

WURLS STAH TRURNDLORES

Diode Laser Projects and
Applications

World Star Technologies’ Laser Diode
Application Note describes laser diode struc-
ture, principles of the variety of instruments
based on laser diodes. Some examples of
instruments based on laser diode were dis-
cussed in some detail. Laser diode security
systems, laser light show, laser alignment,
laser-communication link, laser distance and
height measurement, and measurement of par-
ticle size and concentration of chemical species
were explained briefly. Specifications of variety
of laser diodemodules suitable for the
described projects are given in detail. $2.00

number 506 in coupon

E
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SPY OUTLET

A Division of EDE

20807 e s o 4 o

EDE Spy Outlet

Our latest catalog offers a HUGE selection of
surveillance, countersurveillance/privacy de-
vices: hidden video equipment, pinhole camera
$159.00, telephone recording systems: 7-Hour
$125.00 — 10-Hour $139.00 — 16-Hour $199.00,
touch tone decoders, scanners, bug/ phone tap
detectors, voice disguisers, telephone scram-
blers, locksmithing tools, and more.
Wholesale/retail. Catalog $5.00

number 510 in coupon
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W ars ommtin i i prodhes

o Producss
o Mannfutoring Services

Catalog

1-800-41 7-66R9
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AL MO Rin

International Electronics
Corporation

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 - $2.00 508 - California Digital Catalog - $2.00
501 - American Innovations Catalog - $6.00 509 - RNJ Catalog - $2.00
502 - Antigue Radio Classified - $4.00 510 - EDE Spy Outlet Catalog - $5.00
503 - All Phase Video Sec. Catalog - $2.00 511 - IEC Catalog - $2.00
504 - Consumertronics Catalog - $3.00 512 - Alltronics Catalog - $2.00
505 - Information Unlimited Catalog- $2.00 513 - LNS Technologies Catalog - $1.00
506 -~ World Star Technologies - $2.00 514 - Surplus Sales Catalog - $5.00
507 - U.S.I. Corporation Catalog - $5.00 515 - J.B. Electronics - $2.00

O Check O Money Order
Service and Handling $1.50

Payment, please check one

Total for items selected $ Totat Enclosed

Name

Street

City/State/Zip

Mail to: CATALOG SUPERMARKET, P.O. Box 5110, Pittsfield, MA 01203-5110
Void after March 31, 1998 2

WWW americanradiohistorv-com

soluonoa3 Jendod ‘ge61 Azenuer

~


www.americanradiohistory.com

Popular Electronics, January 1998

That idea surely seems interesting.
New car designers might well consider
this feature worthwhile as a means of
helping the mileage fleet ratings as
well as satisfying EPA standards—
Editor

YEAR 2000—NOT A HOAX!

In your October editorial, you made
an enormous mistake by stating that
the ‘Year 2000 Problem’ is a hoax. It is
NOT. Many systems are incapable of
handling the transition (in 2-digit years)
from ‘99’ back to ‘00’, and have severe
problems. While | enjoy your electronic
content, you are clearly NOT qualified
to discuss application programming
issues, especially those involving older
‘legacy’ systems mainframe computer
systems. If you have tried four systems
and they appear to work past the year
2000, do you extrapolate that the mil-
lions of other computers and application
programs will also work? In fact, many
older PC BIOSs have reported having
problems with the year 2000, which
makes this not just an applications
issue, but also a systems issue as well.
T.P.
via e-mail

Your October editorial shows a lack
of understanding of the Year 2000 prob-
lem. A number of readers in my home-
town discovered this at the beginning of
this year. Their newly issued renewed
credit cards with a 01/00 expiration date
were not useable in a local supermarket
because the verification system thought
that the cards had expired. This hap-
pens when the card’s expiration year of
‘00’ is compared to the current year,
‘97’. Since zero is less than ‘97, the
card expired. This has also appeared in
another state's motor vehicle bureau,
where almost one-fourth of the licenses
that expired in the year ‘00’ turned up
as being expired. Program fixes and a
rerun were made before the report was
released.

As you mentioned, your local banker
has mortgage repayment schedules
running well into the 21st century. If you
use his recommended PC accounting
software and try to produce a deprecia-
tion schedule with a 40-year deprecia-
tion period for a house that was
purchased in 1959, the program would
assume the building was purchased in
2059 and will depreciate until 2069,
then switch to run from 1970 to 1999.

Your bank spent a lot of money to fix

this problem in the mid-1960s. Today
all of the businesses that didn’t want to
spend the money years ago are being
forced to deal with the consequences
of their prior decisions.

P.S.

via e-mail

Wow, | guess that my experiences
so far have been very lucky. With the
clock ticking away we will find out all
too soon if there is indeed a problem.
Perhaps we could postpone things a
bit, by turning the clocks back a year,
instead of an hour, when we return to
Standard Time in the Fall of 1999.
Anyway once we get all the software
bugs out of these systems, we won't
have to worry about this for another
millennium!—Editor

HAVES & NEEDS

1 am looking for a service manual for
a Gertsch 60 KHz Comparator, model
RLF-1, made by the Singer Co., Metrics
Division. It's about 20 years old, and |
think the company is no longer in busi-
ness. | appreciate any information.
Kenneth Hogg
417 W. Kiowa Street
Colorado Springs, CO 80905-1415

'm interested in purchasing a fully-
assembled Heathkit IM-5217 solid utility
voltmeter at a reasonable cost. You've
helped me before, so | thought you
might be able to do so again. | enjoy the
magazine. Thanks for your help.

Larry Cook
362 East South Street
Richland Center, WI 53581-2971

Recently | picked up a mobile
Lafayette Dyna-Com12 (LRE) hand-
held radio. It contains transmit and
receive crystals for three channels: 3,
10, and 11 (CB | believe). For adding
other channels—there are nine more
pairs of sockets—how do | figure out
the crystal frequency and how to send
and receive? | know only a little about
CB frequency. If anyone could help, I'd
be grateful.

Michael E. Keller
322 South West End Avenue
Lancaster, PA 17603

| have two questions regarding my
RadioShack AM/Shortwave Receiver,
mode! DX200, which is no longer being
supported by RadioShack. First of all,
do you know who the original manufac-

wannar amaricanradinhictnrns.cam

turer of this receiver is? The second
question is more important—where can
| obtain the main variable tuning capac-
itor. The RadioShack part number is C-
4704, and the manufacturer's number
is GA-79D-0558. The shaft on this tun-
ing capacitor is broken, and | am look-
ing for a replacement part. Any help in
my quest will be greatly appreciated.
Nelson Pickett

5526 Monaco Street

Commerce City, CO 80022 [ |

| ANTIQUE RAI')IO _CLASSIFIED '
Free Sample! ﬁ‘@-ﬁ

Antique Radio's
Largest Circulation Monthly.
Articles, Ads & Classifieds.

6-Month Trial: $18.95. 1-Yr: $38.95 ($55.95-1st Class).
A.R.C., P.O. Box 802-L18, Carlisle, MA 01741
Phone:(508) 371-0512 VISA/MC Fax:(508) 371-7129

Get your copy of the
CRYSTAL SET HANDBOOK

Go back to antiquity and build the
radios that your grandfather built.
Build the “Quaker Oats" type rig,
wind coils that work and make it
look like the 1920's! Only $10.95
plus $4.00 for shipping and han-
dling. Claggk Inc., P.O. Box 4099,
Farmingdale, NY 11735. USA
Funds ONLY! USA and Canada—
no foreign orders. Allow 6-8 weeks
for delivery. MAO1

POPTRONIX

We’re on the web

FREE

We are starting up,
but you can watch us grow!

Projects for beginners
to experts!
New Product information!
Bookstore—discover
what’s new!

http://www.poptronix.com

WE'RE WITH YOU EVERY DAY
24 HOURS A DAY! DROP IN!

WE'D LOVE TO HAVE YOU VISIT!
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Multimedia Warch

Murphy, Computers,
and Some New Software

t's funny how | can never plan

ahead properly when it comes to
working on my computers at home—
Murphy must hang out in my den. |
work for Computer Reseller News in the
Test Center with dozens of computers
and hundreds of spare parts to piay
with, and we always have the very Iat-
est in hardware and software to work
with. Aside from all the equipment, | can
also get help from extremely skilied
coworkers, many of them with much
more knowledge about computers than
myself. Very few problems can stop me
dead in my tracks when I'm at work.

At home it's another story. Even
though my corner of the den is burst-
ing at the seams with computer hard-
ware and software, my resources are
relatively limited. | have only two desk-
top systems to work with at home and
pretty much one of everything else.
Anything | want to do at home requires
careful planning so that | bring home
the right stuff from work—even if it's
something as simple as having the
right SCSI cable. But usually it's some-
thing more complicated, like having a
program that doesn't like the “B” ver-
sion of Windows 95.

In my October 1997 column, |
reported on a video-capture card
called Broadway 2.0. | had installed
Broadway in a 266 MHz Pentium |l
system that | use as a test bed. | had
made an MPEG movie that was stuck
on my hard drive in two large files—
around 450 megabytes apiece. | want-
ed to be able to watch the movie on
other PCs and delete the two large
files from the hard drive. But my only
CD-R (recordable CD) drive was
installed in my other computer—the
one that | use to write this column.

There are many ways to move large
files between computers, and the
fastest method would be to temporari-
ly install the hard drive containing the
files into the CD-R-equipped system.
But | didn't want to mess with the hard
drives on the system that | use to write

with. That system is fussy when it
comes to getting two hard drives to
work off the same IDE controller, and |
didn’t want to fix something that wasn't
broken. | could have used a portable
SCSI hard drive to transfer the large
files, but the 266 MHz system didn’t
have a SCSI card instalied.

Fig. 1. Monster Sound from Diamond Multi-
media produces three-dimensional sound that
comes from behind you, around you, and above
you. The technology was initially developed for
NASA'’s virtual-reality simulators.

One weekend | installed a network
card in each system, but couldn’t get
the computers to talk to one another. It
might have been Murphy looking over
my shouider, but networking is not my
specialty. And because | don't like to
use up resources with hardware that is
not absolutely necessary, | pulled the
network cards and let the movie files
sit for several weeks.

On the last day of work before my
summer vacation, | brought home a
hot new Hewlett Packard external CD-
R drive and, stupidly, an all-too-old
Adaptec ISA SCSI card, in case |
could find nothing better at home. But
Murphy must have taken the same
week off that | had. On my first Sunday
morning off, | rummaged through my
supply boxes but found nothing better
than the old SCSI card | brought from
work. Windows 95 recognized the card
immediately but couldn’t free up
enough resources. And neither could
I—the only resources it could use were
tied up by hardware that could not give
them up. Perhaps | could have gotten

Wi Laeaericantadiohistarnv-com

MARC SPIWAK
ASSDCIATE TECHNICAL EDITOR
COMPUTER RESELLER NEWS

everything to work properly with
extended finagling, but | decided to
pull the card out instead. | didn’t want
to screw up any of my other goodies.
In addition to Broadway, | recently
installed a DVD-ROM drive in the 266
MHz system. Marketed by Hi-Val, inc.,
the $799 DVD package includes a
Toshiba DVD-ROM drive—a DVD
drive and 8x CD-ROM (CD-player)
drive all in one IDE unit—and an AC-
3/MPEG2/MPEG1 PCIl audio decoder
card that works in conjunction with an
existing sound card. The DVD-ROM
drive can play DVD movies, DVD
games, music CDs, and CD-ROMs. It
just can’t read CD-R discs as | found
out that Sunday morning. | haven't
played any DVD games yet, but I've
watched The Exorcist and Eraser with
Laserdisc quality on my PC and on my
TV. The Hi-Val bundle includes a
microwave transmitter that beams the
movie to a cable, composite, or S-
Video input with no signal degradation.
The movie discs have the wide-screen
version on one side and the panned-
and-scanned version on the other. I'm
sold on DVD. To make installing the
DVD drive as easy as possible, | dis-
connected the original CD-ROM drive,
but the DVD drive is also 8xX CD-ROM
drive, so | didn't think it was a big deal.
Getting back to my original story, |
had just pulled the old ISA SCSI card.
| decided to try something as simple
yet slow as a parallel-port data-trans-
fer program, but the only version |
could find was for Windows 3.1. |
installed it in both systems anyway, but
then the system | write with wouldn't
reboot. | had to start Windows in safe
mode and uninstall the program before
the computer would boot properly.
Don't you see why | do not like to
experiment with the system that | write
with? Then | remembered that | had a
newer version of the program on a CD-
R disc in my briefcase. Of course the
DVD-ROM drive didn't like the CD-R
disc. It's been a long time since a new
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CD-ROM drive would not read CD-R
discs, but apparently DVD-ROM drives
cannot!

Murphy must have left the room
because then | remembered that my
portable SCSI hard drive came with a
SCSI card. Luck was finally with me—
it was a plug-and-play Adaptec PCI
model, dated 1997. The card installed
properly and liked the Hewlett Packard
CD-R drive. | felt the momentum build.
In minutes | had CD-R mastering soft-
ware installed and was burning my first
disc. Now the SCS! card, good for
countless high-speed peripherals, plus
Broadway and DVD are all happy. And
the external CD-R drive can read CD-
R discs at 6x speed. Now | wonder
what else | can install?

MONSTER SOUND

I recently checked out a new sound
card from Diamond Multimedia. Not
just another new sound card, Monster
Sound is a totally new concept in com-
puter sound. It produces three-dimen-
sional sound that comes from behind
you, around you, and above you. The
technology was initially developed for
NASA's virtual-reality simulators.
Monster Sound accelerates Direct-
Sound and Direct Sound 3D in Win-
dows 95 and has 32-voice hardware
wavetable synthesis.

Monster Sound supports up to four
speakers and provides joystick accel-
eration which processes all game port
signals relieving your PC from having
to do so. It has a greater than 80 dB
signal-to-noise ratio. Installation is
easy with Windows 95 plug-and-play
operation. Plenty of games aiready
support the card and many more will in
time. Monster Sound can’t handle
DOS games, but it's the only sound
card you need for Windows 95. It can
work alongside an existing sound card
that can handle older DOS games.
Monster Sound has a suggested retail
price of $199.95.

BEST BUY IN SPEAKERS
If you've been stuck for a long time
with the cheesy speakers that came
with your PC because you didn’t have
a lot of money to shell out for some-
thing better, then | have the answer for
you. New from GNT Electronics, the
GNT-5000 is a 32-watt satellite/sub-
woofer speaker system that sells for
the incredibly low price of $54.95. The
magnetically-shielded speaker system

has dual internal amplifiers—19 watts
for the subwoofer and 13 watts for the
satellite speakers.

Flg 2. The GNT-5000 is a 32-watt satellite/sub-

wooafer speaker system that sells for the incred-
ibly low price of $54.95.

The subwoofer’'s frequency re-
sponse is from 35 Hz to 250 Hz and the
satellite’s frequency response is from
250 Hz to 20 kHz. The subwoofer unit
contains a single 5.5-inch woofer and
measures about 7 inches wide by 9.25
inches deep by 11 inches high. It fea-
tures separate volume, bass, and treble
controls and a power on/off LED indica-
tor. The space-saving satellites each
contain a 3.5-inch full-range driver and
measure about 4.25 inches wide by 6
inches deep by 5.25 inches high. While
the GNT-5000 won'’t blow you out of
your seat, it's the best speaker system
you can get for the money.

NEW SOFTWARE

This month I've got three games
from Psygnosis. The action adventure
game, Ecstatica Il is now available at
retail outlets for $54.95. Ecstatica Il has
the same look and feel as the original
title, with its ellipsoid technology.
Traditional 3D games are built from
polygons, which create stiff-looking
characters and objects. Ellipsoid tech-
nology achieves an organic, fluid look.
In Ecstatica Il the hero returns to his
castle with his rescued damsel-in-dis-
tress, only to discover that it has been
over run by enemies. A spell has shat-
tered the holy seal that guards the
secret of existence, and the pieces
have been scattered throughout the
land. You must collect the pieces and
reassemble the broken seal while fend-
ing off demons. Ecstatica Il features
larger fighting arenas for more freedom
of movement in the confrontations with
the demons and gargoyles. You have
to let loose with roundhouse kicks,
backwards rolls, evasive actions, and
combination moves. You can also build

wann, americanradiohistorvy com

up an arsenal of weapons and armor
as well as potions and other items.
Psygnosis’ Formula 1 also has a
suggested retail price of $54.95. The
game takes advantage of Microsoft's
Direct 3D technology; every driver,
track, and option have been optimized
to provide the most realistic racing
experience outside the real track.
Formula 1 literally races on Diamond
Monster 3D and Orchid Righteous 3D
accelerators and also runs with 3D
Labs’ Permedia and the Matrox
Mystique via Direct 3D. Other cards
are supported as well. A rock sound-
track features musical legends Joe
Satriani and Steve Vai. Formula 1
includes all 13 Constructor teams and
all 35 drivers from the 1995 racing
season. Tracks vary dramatically and
races are run in both wet and dry con-
ditions. Other game options include
steering and braking assistance, man-
ual or automatic transmission, random
and statistically correct weather condi-
tions, multiple viewpoints and a com-
prehensive replay feature.
For more futuristic racing, try
Psygnosis’ Wipeout XL. This anti-grav-
(Continued on page 13)
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Budget Project and Computer Books

BP317-Practical Electronic Timing $6.95.

Time measurement projects are among the
most constructed gadgets by hobbyists. This book
provides the theory and backs it with a wide range
of practical construction projects. Each project has
how-it-works theory and how to check it for correct
operation.

BP415-Using Net- BRAND NEW

scape on the Internet
$7.95. Get with the Internet and with surfing, or
browsing, the World Wide Web, and with the
Netscape Navigator in particular. The book explains:
The Internet and how the World Wide Web fits into
the general scenario; how do you go about getting
an Internet connection of your own; how to down-
load and install the various versions of Netscape
browsing software that are available; and how to
use Netscape Navigator to surf the Web, and to find
and maintain lists of usful sites. There's a heck of a
lot more, too!

BP325-A Concise User's Guide to Windows

3.1 $7.95. Now you can manage Microsoft's
windows with confidence. Understand what hard-
ware specification you need to run Windows 3.1
successfully, and how to install, customize,
fine-tune and optimize your system. Then you'll get
into understanding the Program Manager, File
Manager and Print Manager. Next follows tips on
the word processor, plus how to use Paintbrush.
There's more on the Cardfile database with its
auto-dial feature, Windows Calendar, Termimal,
Notepad, etc.

BP327-D0S: One Step at a Time $5.95.

Although you spend most of your time working
with a word processor, spreadsheet or database,
and are probably quite happy using its file manage-
ment facilities, there will be times when you
absolutely need to use DOS to carry out ‘house-
keeping’ functions. The book starts with an
overview of DOS, and later chapters cover the com-
mands for handling disks, directories and fites.

PCP119-Electronic Music and Midl Projects

$14.95. Save cash by building the MIDI gad-
gets you need. Want a MIDI THRU box, program
change pedal, Metronome, analog echo unit, MIDI
patchbay or switcher? Over 16 practical and very
useful music and MIDI projects—all in this book!
The projects are explained in detail with full instruc-
tions on assembly.

PCP120—Multimedla on the PC! $14.95.

What is Multimedia? What can it do for you?
It can do lots of nice things! This 184-page book
helps you create your own multimedia presentation.
Multimedia applications by people like you €an
revolutionize educational and business applicaticns
as well bring more fun, fun, fun into your leisure
computer activities.

BP404-How To

Create Pages for
the Web Using HTML
$6.95. Companies
around the world, as
well as PC users, are fast
becoming aware of the
World Wide Web as a
means of publishing
information  over the
Internet. HTML is the
language used to create
documents for Web
browsers  such  as
Mosaic, Net-scape and
the Internet Explorer.
These programs recog-
nize this language as the
method used to format the text, insert images, cre-
ate hypertext and fill-in forms. HTML is easy to
learn and use. This book explains the main features
of the fanguage and suggests some principles of
style and design. Within a few hours, you can cre-
ate a personal Home Page, research paper, compa-
ny profile, questionnaire, etc., for world-wide publi-
cation on the web.

How to Create
Pages for

the Web
Using HTML

BP377—Practical Electronic Control Projects

$6.95. Electronic control theory is presented in
simple, non-mathematical terms and is illustrated
by many practical projects suitable for the student
or hobbyist to build. Discover how to use sensors
as an input to the control System, and how to pro-
vide output to lamps, heaters, solenoids, relays and
motors. Also the text reveals how to use control cir-
cuits to link input to output including signal pro-
cessing, control loops, and feedback. Computer-
based control is explained by practical examples.

BP411—A Practical Introduction to Surtace

Mount Devices $5.95. This book takes you
from the simplest possible starting point to a high
level of competence in working with Surface Mount
Devices (SMD’s). Surface mount hobby-type con-
struction is ideal for constructing small projects.
Subjects such as PCB design, chip control, solder-
ing techniques and specialist tools for SMD are fully
explained. Some useful constructional projects are
included.

BP136—25 Simple Indoor and Window

Aerials $5.50. Many people live in flats and
apartments where outdoor antennas are prohibited.
This does not mean you have to forgo shortwave
listening, for even a 20-foot length of wire stretched
out under a rug in a room can produce acceptable
resuits. However, with experimentation and some
tips, you may well be abie to improve further your
radio’s reception. Included are 25 indoor and win-
dow antennas that are proven performers. Much
information is also given on shortwave bands,
antenna directivity, time zones, dimensions, etc. A
must book for all amateur radio enthusiasts.

BP336—A Concise User's Guide to Lotus 1-2-

3 Reiease 3.4 $7.25. Discover how to use a
three-dimensional Lotus spreadsheet in the short-
est and most effective way. The book explains how:
to generate and manipulate 3-dimensional work-
sheets and how to link different files together; to
generate and add graphs to a worksheet, edit them,
and then preview and print the worksheet; to use
the Smarticons and become more productive with
your time; to use the WYSIWYG add-in to produce
top quaiity screen and printed displays; and much
more.

BP379—30 Simple {C Termina! Biock

Projects $6.50. Here are 30 easy-to-build IC
projects almost anyone can build. Requiring an IC
and a few additional components, the book’s 'black-
box’ building technique enables and encourages the
constructor to progress to more advanced projects.
Some of which are: timer projects, op-amp projects,
counter projects, NAND-gate projects, and more.

BP401—Transistor Data Tables $6.95. The

tables in this book contain information about
the package shape, pin connections and basic elec-
trical data for each of the many thousands of tran-
sistors listed. The data includes maximum reverse
voltage, forward current and power dissipation, cur-
rent gain and forward transadmittance and resis-
tance, cut-off frequency and details of applications.

BP403—The Internet and World Wide web

Explained $6.95. You've heard about the
Information Superhighway. Sort of makes you feel
timid about getting on the Web. Put your fears
aside! This book eliminates the mystery and pre-
sents clear, concise information to build your confi-
dence. The jargon used is explained in simple
English. Once the tech-taik is understood, and with
an hour or two of Web time under your belt, your
friends will call you an Internet guru!

BP92—Electronics Simplified: Crystal Set

Construction $2.69. This book is written for
those who wish {0 participate in electronics more
through practical construction than by theoretical
study. It is designed for all ages upwards from the
day when one can read intelligently and handle sim-
ple tools. The crystal set projects are designed to
use modern inexpensive components and home-
wound coils. A book highly recommended for all
newcomers.

ETT1—Wireless & Electrical Cyclopedia

$5.75. Step back to the 1920's with this
reprinted catalog from the Electro Importing
Company. Antiquity displayed on every page with
items priced as low as 3 cents. Product descriptions
include: Radio components, kits, motors and
dynamos, Leyden jars, hot-wire meters, carbon
mikes and more. The perfect gift for a radio antique
collector.

SHIPPING CHARGES IN SORRY No orders accepted
USA AND CANADA

outside of USA & Canada No. of Books Ordered |: ]
$0.01 10 $5.00............ $2.00 T )
$5.01 to $10.00 $3.00 ‘otal price 0f DOOKS ...

ELECTRONIC TECHNOLOGY TODAY INC.
P.0. BOX 240, Massapequa, NY 11762-0240

Name ~ $10.01 to $20.00. . ghibptpitn? (see chart). ... o
$20.01 10 $30.00.......85.00  Dudtowdl.... oo —_—
T $30.01 to §40.00 ........ s6.00  Sales Tax (NYS only) .
City State Zip $40.01 to $50.00.......$7.00 Amount Enclosed ... e $ _
NW2 Allow 6-8 weeks for delivery $50.01 and above......$8.50 All payments must be in U.S. funds!
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Alkaline Batteries

he year-end and year-beginning

holidays represent the heaviest
purchasing-time for all sorts of com-
modities—but that portable power-
source, the cell or battery, is often
overlooked. Indeed, that gift-wrapped
packet of power is the welcome stock-
ing-stuffer that brings instant gratifica-
tion to the recipient of a brand-new
electrical toy.

With this in mind, Popular Elec-
tronics decided to bench test a bunch
of batteries to see if there is any signif-
icant difference in performance among
brands, as their advertising hype would
claim. As you will see in this report and
the accompanying charts, there are dif-
ferences—often quite significant ones.

Here we've tested single-use batter-
ies—by far more popular than recharge-
able types. Americans buy nearly 4
billion disposables a year, and 3 billion
of these are the alkaline type. Duracell,
which claims to have about half the U.S.
market to itself, estimates that alkaline
cells power 80% of the portable devices
in U.S. homes. Among its attributes, the
alkaline boasts a run-time six to eight
times longer than general-purpose
(“carbon”) batteries, at just double to
triple the price—but you seldom have
much choice as most equipment manu-
facturers specify their products for use
with alkalines. The AA-size cell is the
most popular, so that's what we put on
the test bench. We won't bother listing
prices or manufacturer addresses here,
as price varies by store and the batter-
ies are widely available.

LAB RESULTS

Life-testing on six brands of AA cells
was performed by the Advanced
Product Evaluation Laboratory (APEL),
an independent test facility in Bethel,
CT (coincidentally, just down the road
from Duracell's headquarters!). APEL
bought these broadly-distributed brands
of batteries at retail—just as you
would—in each case, selecting pack-
ages with the latest expiration date. The
only exception to retail shopping was
Sony’s new Stamina battery. It was sup-
plied by the company, as distribution

was limited to the Midwest (and Japan)
at the time of our testing—it should be
available nationally by the time you
read this report.

Regarding expiration dates, APEL
does not believe them to be a factor in
the test results as alkalines are alleged
to have a stable shelf life as long as
five years. The tests seem to bear this
out—compare the performance of the
two brands with identical January 2001
expiration dates.

APEL performed two different sets
of life-tests on the cells to simulate per-
formance with different types of prod-

STEPHEN A. BOOTH

ucts. The tests are virtually industry
standards, used by engineers at major
battery companies.

The *“Continuous Test” measures
how many hours the cell will run under
a constant, 10-ohm load. This is the
typical application and load for batteries
used in devices such as portable audio
equipment and some kinds of toys
which require constant power. For this
test, APEL took voltage readings every
10 minutes until a fully-charged cell (1.5
volts) dropped to 0.9 volts—a typical
cutoff point for most equipment.

The “Pulse Test” gives an insight to
the cell's performance with very high-
drain products, including some (like
flash cameras and some kids' toys)
that demand intermittent power and,
often, fast recycling times. For this
test, the 1.8-ohm load was applied for
15 seconds, and then removed for 45
seconds, continuously, with voltage
levels recorded each time down to the
0.9-volt finish line. For the record, both
tests were performed at a constant 72-
degrees Fahrenheit—about the mid-
point of the alkaline formulation’s
operating range.

0,80V

HOURS

Battery output voltage versus time under constant {0-ohm load.
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PERFORMANCE MEASUREMENTS

All electrical measurements were conducted by the Advanced Product
Evaluation Laboratory using industry-standard performance tests at 72 degrees
Fahrenheit. Brands are listed in order of performance.

CONTINUOUS TEST

(Longevity—under constant 10-ohm load before reaching 0.9-volt cutoff point)
Brand Time (hours)

Duracell 18.8

Sony Stamina 18.3

Kodak Supralife 17.7

RadioShack Super 17.7

Rayovac High Tech 17.5

Eveready Energizer 16.5

PULSE TEST

(On-Off cycles—using pulsed 1.8-ohm load before reaching 0.9-volt cutoff point)
Brand Pulses (15 sec ON; 45 sec OFF)
Duracell 773

RadioShack Super 711

Sony Stamina 702

Kodak Supralife 675

Eveready Energizer 660

Rayovac High Tech 651

FEATURES CHART

Brand* Expiration Origin Notes

Duracell Jan 2001 USA 1,4

Eveready Jan 2001 USA 1,4

Kodak Jan 2002 USA 1,2
RadioShack Mar 2001 USA 3

Rayovac Jul 2001 USA 1

Sony Jan 2002 Japan 1

*All cell’'s formulation is virtually mercury-free.

Notes:

1. Guarantee—At manufacturer's option, repair or replacement of any device
damaged by cells.

2. Guarantee—Replace battery if it fails to perform satistactorily.

3. No guarantees stated.

4. Cell tester on packaging.

DURAGELL

ENERGIZER =~ — s ram e
- KODAK B
RADIO SHACK =+
VA0V RAYOVAC = ———m o= =
\ SONY STAMINA v -« o ervenaninaniannn

\ TYPE AA-PULSED 1 8 OHMS

110V

1.00V,

i
0.90v NN
0.80V Lisd i d et e LAyt lintys 1nulu!lulu;x’1u1|||ni11uJJJ,1.LJ_L4_L_LLUJ
o 240 480 720

PULSES

Batterv output voltage versus pulsed | .8-ohm load.

RESULTS

You'll find the brand-to-brand per-
formance displayed in two forms. The
Table ranks the cells in order—iongevi-
ty in hours of operation, and in number
of pulses sustained. Figures 1 and 2
illustrate loaded battery voltage-level
by time and by pulses, respectively.

Unquestioned champ in both tests
is the Duracell. It ran half an hour
longer and produced about 10% more
pulses than the next-closest brands
(RadioShack, Sony, and Kodak). The
difference between the Duracell and
the lowest performers is more pro-
nounced—2 hours 18 minutes longer
under constant load than Eveready's
Energizer, and 122 more pulses than
Rayovac’s High Tech.

CONCLUSION

Its pretty clear—the single brand
that performs best under either kind of
power application is the Duracell. We
won't rank the others for dual-purpose
use, but you can conclude from both
sets of numbers that the RadioShack,
Kodak Supralife and the Sony Stamina
are close enough in each test for a
photo finish. The latter stands up well
to the manufacturer’'s claim as being
optimized for use with constant-load
products—such as the Walkman and
Discman audio gear Sony makes and
markets.

As for Eveready's Energizer, you
might conclude from its cellar- and
less-than-stellar finishes that some of
that TV advertising money ought to get
recycled into the product, at least until
there's really something to bang a
drum about. [ ]

MULTIMEDIA WATCH
(continued from page 10)

ity racing title also has a suggested
retail price of $54.95. Wipeout XL is
optimized for a variety of 3D accelerator
cards. Players choose from four racing
classes. Difficulty curves are included
for novice drivers and a super-fast hid-
den Phantom class will give WipeOut
veterans a run for their money. The
game features 15 anti-gravity ships, 11
powerful weapons, checkpoints and pit-
stops that help players optimize their
performance as the tracks get tougher.
Ships can be destroyed after too much
collision damage although pit-stop
energy blocks give players a fighting
chance of staying in the race. ]
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Buying a Computer Direct

B efore we get to the point of this
month’s column, you regular
readers might have noticed that there’s
a different first name on the byline at the
top of this page. No, your regular
writer's brother hasn't taken over this
column. It's still me, “Dan,” it's just that
I've decided to switch over to using my
real first name. | know, it's long, but I've
been using it more and more lately, so |
figured it was time to make it official with
Popular Electronics as well.

S

e

cessful online “Configure, Price, and Buy" site.

Now, on to Net business. Everyone
knows that a primary ingredient in any
Internet connection is a computer with
a modem. Some of you reading this
have such a setup, some of you have
a setup you're not happy with, and
some of you don’t have a computer at
all. If you fall into one of the two latter
groups, it's time to buy.

What's the most efficient way to get
a new PC on your desk? Well, if you
want fresh technology as it's made
available, and don't feel like paying a
middieman, the answer is to buy
14 direct. Instead of walking into a store

Popular Electronics, January 1998
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Thus site has been optmmzed for browser vevsicin 3.0
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Number one in the direct computer market, Dell has made a solid presence on the Web with its suc-

and picking up some system that’s
been sitting on the shelf for a few
months, get one that will be put togeth-
er the day after you order it. Forget
about buying and immediately upgrad-
ing a PC—order your computer with
exactly the configuration and hardware
you want.

Two of the most successful direct
computer marketers in the world, Dell
Computer Corporation and Gateway
2000, have decided to increase their

Busmess
Home or

Home Office
Federal (et
St lucal Govt
Educahoy

ol above

|

accessibility by not only letting con-
sumers order from toll-free numbers,
but from innovative Web sites as well.
Dell's sales, for example, have long
surpassed the million-a-day mark from
its Web site alone, which hasn’t hurt
this company’s number-one position in
the direct market. And Gateway is fast
nipping at Dell’s heels.

So without further delay, let’s get
right to the sites.

DELL COMPUTER
At the '97 PC Expo, an interviewer
asked Michael Dell how his company

wWWW-americanradiohistorvy com

KONSTANTINOS KARAGIANNIS

became number one in the direct com-
puter market. Mr. Dell’s answer was,
“Do you have a credit card, I'll show
you.” While it got more than a few
chuckles from the crowd, and made
the interviewer frown in a most inter-
esting way, Michael Dell's statement
was actually quite to the point. Dell has
made buying a PC as easy as ordering
flowers to be delivered.

Expanding on the success of its toll-
free order lines, Dell has put together a
truly groundbreaking Web site, which
more than a few companies are imitat-
ing. When you first log on to the site
with its easy-to-remember URL, you're
presented with several choices that
really break down to two different types
of links—Information and Ordering.

If you opt to learn more about Dell's
various desktop and laptop computers,
simply click your way to the appropriate
link. Select from the award-winning
Dimension line of powerful PCs,
OptiPlex Desktops designed for busi-
ness, Workstations for advanced users,
Notebooks that break all speed records
for portables, and Dellware software
and peripherals. Each of these links will
give you all the information you need to
know before you buy.

When you think you know what gen-
eral type of machine you want, and
you're ready to send your credit-card
number over the Net (which is SAFE!
with a secure browser like version 3.0 of
Netscape Navigator 3.0 or Microsoft's
Internet Explorer), click the Configure,
Price, Buy box at the top of the site’s
pages. You'll then begin with a base
configuration price and take it from
there, adding or subtracting compo-
nents to suit your needs.

At the time of this writing, a high-
end 300-MHz Pentium Il Dimension
had a base price of $3383. “Base”
might be the wrong word, however, as
the machine comes with 64-MB of
RAM, a 19-inch monitor, an 8.4GB
hard drive, Altec Lansing speakers,
and a 24x CD-ROM drive. Add a
modem, replace the large monitor with
a 17-inch unit—your configurations will
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8MB Matrox Miltennium il AGP Video Card.
‘D ROM Drive

At Dell. you can buld
the dremn system you
want.

1 Coeot. s
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Each of the pull-down menus you see here lets you cither add to or subtract from the price of the 300-
MH= Pentium 1l Dimension. Don’t worry, the numbers you see should be even lower by the time this

hits print.

. Foa ve 300 0 Jrmiad o b urtecis”

s

Products B coewsyterme B ssewey Support Center ]
6268 5] [Home H [Confact Tech Support ¥
e T TS
LB
BUY IT!

Processor Intel 266MHz Pentium |l Pr w/ MMX Tech QY

Memory  [64ME SDRAM DIVM sxpandable to 38MB 8

Cache Internal 512K L2 secondary wiite-back cache

Monitor EV300 19" color monitor (18.0" viewabie area
!cg’%—’l‘—” ["Vidia 4ME AGP Graphics

TN [Nolinciuded |

next PC to have.

affect the price. Before you give too
much thought to the price, though,
keep in mind that by the time you read
this, this super system could be in the
upper $2000 range!

On the low end, you can begin with
a 200-MHz Pentium with MMX for
around $1746 and add or subtract
items to your heart's content. With PC
technology changing as fast as it does,
my best advice is to get the best

processor you can to start. Pentium I
is the next platform, and Intel will be
doing away with standard Pentium
chips before you know it. If you can't
afford the 300-MHz chip, try far a 266-
or 233-MHz one. But as | mentioned,
that's part of the beauty of buying
direct; you can choose from technolo-
gy that will still be here tomorrow.
Once your system’s configured,
you can send your credit-card number

www-adnericanradiohistory com

and await your big cardboard boxes.
Dell has excellent service and support
policies as well, so you won't feel
alone after you open those taped-up
packages.

GATEWAY 2000

When Ted Waitt started Gateway
2000 in the middle of farm country in
South Dakota and took the cow as his
mascot, he probably didn't know what
would come of his venture. I'm sure he
dreamed of doing well, but he couldn't
possibly have imagined how far the
comfortable-feeling advertising and
warm person-to-person approach of
Gateway 2000 would take the compa-
ny. Everyone in the computer world
knows what's inside a cow-spotted
box, and many, many consumers feel
comfortable going with Gateway.

HOT SITES

Dell Computer Corporation
http.//www.dell.com

Gateway 2000
http//www.gateway.com

| asked Mr. Waitt recently at a press
conference if he thought the company
would now shift its focus on pushing
individual product lines by name. What
he told me sums up the experience
you'll find at the Gateway 2000 Web
site. He said, “We'll continue to keep
our focus on the fact that Gateway has
a blanket of products, with a computer
that's right for everyone.”

When you first access the site,
you're given a view of a cow, of course,
and either a selection of items based on
your needs—Home, Enthusiast, Small
Business, Education, or Government—
or, if you're familiar with the company’s
line, an option to go straight to a prod-
uct by model.

The Web site has a much friendlier
feel than Dell’'s, with many of the
screens making you feel as if you real-
ly are in Sioux Falls strolling through
the grass and trying to decide what
computer to buy. The information in
both companies' sites is equally clear;
however, Gateway’s looks less “stuffy,”
| suppose.

Pricewise, the two are in close com-
petition, though it's hard to compare
accurately, as each company uses
different hardware add-ons. At press

(Continued on page 18)
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or active families and friends

that want to stay in touch dur-
ing outdoor excursions, or even trips
to the mall, they can use Kenwood's
Freelalk two-way radio, model UBZ-
LZ14, a lightweight, palm- size, per-
sonal two-way radio. The portable
radio’s fourteen channels, thirty-
eight talk groups and scramble
mode help maintain privacy and
avoid interruption from other radio
conversations.

Unlike cellular phones, which
incur toll costs when making or
receiving calls, Kenwood'’s FreeTalk
radios’” only operating expense is
three AA batteries used to power
the unit. The radio spectrum desig-
nated as Family Radio Service (FRS)
by the Federal Communications
Commission is free to all who want
to use it.

Designed for all weather use (just
don’t submerge i), the FreeTalk
radio allows friends or family mem-
bers to stay in close contact when
hiking, biking, fishing, boating, snow-
mobiling, skiing, shopping or cara-
vaning in cars or on motorcycles.
The radio has up to a two-mile
range and can be kept on standby
for 120 hours.

Slightly larger than a deck of
cards and weighing only 6.3 ounces
with bafteries, Freelalk features a
LCD display, and comes equipped
with a unique flip-down antenna
and swivel belt clip. Other features
include auto power off and auto
channel select, which finds a free
channel and automatically opens it
for communication.

Ringing It Out. Field tests back up
the claim of the unit’s versatility. The
maximum range between the two
radios tested was a 2.1-miles track
through a golf course, small inlet,
and heavy tfrees, where both units
were not in sight because of sloping

Kenwood FreeTalk
Two-Way Radio
Designed for the FCC’ Family Radio Service,

this pocket walkie-talkie brings the family together
when they are apart!

ground rises. The signal was loud
and clean. The FreeTalk’s character-
istics for getting the signal out was
slightly better than can oe obtained
from a 1-watt CB hand-held unit.
Air-conditioned commercial
buildings pose a transmission prob-
lem due to their aluminum-lined
insulation. However, the Freelalk
functiocned exceedingly well at the
building’s windows with only slight
range loss when compared to out-
side range measuremenits. Within a
two-level mall of mammoth size, the
Freelaiks we tested batted a 1000

www americanradiohistorvy com

no matter what nook or corner con-
tacts were tried. Voice quality was
good compared to a telephone,
but don’'t expect hi-fi sound. The
units” FM signals were exceedingly
Clear and free of static even in high-
density fluorescent light locations.
The screw-on belt clip came in
handy, and the unit does fit nicely in
a breast shirt pocket.

About the FRS. The Federal Com-
munications Commission (FCC)
authorized Family Radio Service
(FRS) in 1896 as a short-distance,
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Fun this Christinas ™

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 Electyonics 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

N hobby activities. . .articles and columns cover-

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

_ham radio, computers, scanners, circuit de-

sign, and more!

]
v |
g/ \ %

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

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 5
before Christmas. And all through the new year _

they’ll remember and appreciate your thought- - 77

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

*Basic sub rate—1 yr/$21.95

Popular Flectronics

-~

N\ A

\.“f‘\ v‘\" 3 b
T "."‘-.‘.&,.\‘
% “\;' N

O - W



www.americanradiohistory.com

Popular Electronics, January 1998

unlicensed, two-way, voice, radio
service for general purpose use.
Family Radio Service is meant to
be used for direct, personal voice
communications among two or
more people. FRSradios are person-
al two-way (send/receive) radios
which conform to the FCC FRS
specifications. In brief, they're an
inexpensive and easy way to com-
municate with family and friends
over short distances. FRS radios can
be used by groups engaged in
activities that take people out of
sight or earshot of each other. The
radios are small, rugged and easy to
use, so they can be used by children
as well as adults.

FRS radios offer 14 separate com-
munications channels, and each
channel can handle up to 38 sepa-
rate conversations or talk groups
(actudlly sub-channels). This means
that FRS radios provide 1038 (14 x
38) separate pathways for conver-
sations to take place at any time,
Conversations or talk groups can
include two or more people, aslong
as everyone in the conversation has
an FRS radio tuned to the same
channel and talk group.

Channel and talk groups are
shared by FRS radio users on a fake
turn basis, and they cannot be
assigned exclusively to any specif-
ic individual or organization. Be-
cause FRS radios conform to FCC
specifications, units manufactured
by any one manufacturer can
communicate with people using
FRS radios from other manufactur-
ers. However, Kenwood is currently
the only company to equip its FRS
radios with a privacy feature
which, when in use. prevents own-
ers of other makers’ radios from lis-
tening in or speaking in private
conversations, This will be an impor-
tant feature once many people
own FRS units, And. if you want to
redlly be secretive. a scrambling
feature is included.

Unlike ham radios or cell phones,
FRS radios do not require users to
have a license or third-party autho-
rization. FRS radios are not connect-
ed to the public telephone net-
work, so they cannot be used to
make phone calls. However, unlike
celluiar phones, they incur no air
time charges for either speaking or
listening.

You can use a FreeTalk radio in
the United States and anywhere
else regulated by the FCC.There are
a few restrictions on its use in con-
nection with emergency overrides
and other federal regulations, but
these are typical of any radio com-
munications equipment. FRS radios
are specified to transmit signals at
'/--watt power output; utilize a
three-kHz signal bandwidth, which
is adequate for clear voice com-
munications; and provide auto-
matic squelch control to reduce
static and other unwanted RF noise.
FRS radios transmit FM signals
around 460 MHz, which is in the Ultra
High Frequency (UHF) portion of the
radio spectrum.

The FreeTalk comes in two col-
ors, black and yellow, and has a
suggested retail price of $159.00
per radio. Available accessories
include a voice-activated headset
for hands-free use, a speaker-
microphone similar to those used
by police. and a clip microphone.
FreeTalk radios can be used out of
the box, without licenses or registra-
tion. Further information can be
obtained by contacting Kenwood
Communications at PO Box 22745,
Long Beach, CA 90801; Tel: 800-
KEN-WOOD:; Web: http.//www.ken-
woodusa.com. [ |

NET WATCH
(continued from page 15)

time, a G6-266 machine with a 266-
MHz Pentium I[l, 19-inch monitor,
6.4GB hard drive, Bose speakers, x2
56-Kbps modem, and a 24 x CD-ROM
drive was $2999. The same add/sub-
tract rules apply as with Dell's
machines—pulldown menus facilitate
your choices. It's interesting to note
that the green-pasture color scheme
disappears from the pages as you
approach buying time. | guess when it
comes time to pay, you're thinking
about green enough as it is!

Gateway 2000 makes ordering by
credit card easy and secure just as Dell
does. If you still think this isn't a safe
way to go, and feel more comfortable
giving your number over a cordless
phone that anyone can intercept, you
can call each company'’s toll-free num-
ber and read your specs to a sales rep.
Either way, these Web sites will make it
easy to see where each dollar is going.

I guess that's all the space we've got
for this month. Until next time, | hope
you find just the right piece of computer
hardware to help you enjoy your online
experience. If you'd like, drop me an e-
mail at netwatch@comports.com, or a
snail-mail to Net Watch, Popular
Electronics, 500 Bi-County Bivd,,
Farmingdale, NY 11735. [ |

“She works on Motherboards”

naricanradiobictan, oo



www.americanradiohistory.com

sI1ZMO

Shake, Rarrle,
and Roll!

How 1o create a home Thearer
thar looks, sounds, and fFeels
like The real thing!

Home theater is not just a trend. In
fact, it’s fast becoming a way of life.
Americans watch 15 hours of TV a
week—why waste even a minute of it on
dull programming or poor quality video
and audio? Make your time in front of
the tube count with a home-theater
setup that takes you out of your easy
chair and into the action!

When you think of home theater,
what picture pops into your head? If
you’ve bought into all the hype, you
probably visualize a custom, built-in
instatlation that cost more than your car
(perhaps even more than your house),

Who would guess that this theater is in a home? At the extreme top end of home

complete with huge screen, ground-shak-
ing sound, and plush seating for a crowd.
That type of home theater does exist out-

theaters, this was designed and installed by First Impressions Design &
Management (North Miami, FL) for a movie-industry client who shows previews
of first-run films on a regular basis. Jurassic Park was seen on this $100,000-plus
home-theater before it was released in theaters nationwide!

A= e antadiohistermr-com

side the glossy pages of magazines—it’s
more common than you’d think.

But creating a home theater does not
have to be a huge, complex, expensive
proposition. Chances are, you already
own some, or most, of the necessary
components. In its most basic configura-
tion, a home theater is simply a large-
screen television, a surround-sound
receiver, and five speakers.

That’s a bit like saying a car is just a
chassis, an engine, and four wheels. Of
course, your viewing (or driving) experi-
ence is going to depend on a lot of other
factors—the quality and power of the
basic components, and what extras you
opt to add. And, in home electronics as
well as in automotives you tend to get
what you pay for. But it isn’t any more
necessary to break the bank when creat-
ing a good home-theater system than it
is when buying a reliable car. Driving a
Ferrari might be a thrilling experience,
but for everyday driving, a Taurus,
Saturn, or minivan will fit the bill
admirably—and if your family’s lifestyle
includes hauling kids to soccer games,
pets to the vet, and groceries home from
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built-ins keeps clutter to a minimum.

This attractive, streamlined home theater was
designed and installed by Tom Doherty Architectural
Audio & Video of Indianapolis. Its extensive use of

the market, the Ferrari probably won’t
do atall.

The same goes for home theater: A
$25,000 preamp, a $15,000 powered
subwoofer, and a 100-inch screen would
be overkill in most homes—not to men-
tion most savings accounts. Don’t
despair: You can feel as if you're in that
alien ship in Independence Day even
using home-theater components with
down-to-earth price tags.

To buy a car, you read through the
literature, visit some showrooms, select
the make and model, choose the options
you want to add, pick a color, and then
begin haggling over the price. Shopping
for a home theater, however, is usually
more difficult. While there are some all-
in-one, out-of-the-box home-theater
setups, it’s much more common to buy
separate components, adding them to
the gear you already own. There are
dozens of models of each component,
each with different features and covering
a wide range of prices. As with car buy-
ing, you'll start out with a basic bud-
get—the difference is that you’ll have to
decide how to allocate the available
funds between the various pieces you
need (or want).

In this issue of Gizmo and the next,
we cover home theater from A to Z.
This month, we examine what goes into
home theaters—both basic and sophisti-
cated ones. We look at each of the dif-
ferent components, and explain what
features are most important and how to
match various brands and models. We
show you the most popular technologies
and features available today—and we’ll
reveal the new technologies that will be
considered all-important in tomorrow’s
systems. We explain how to arrange
your speakers and furniture to get the
most from your setup. Finally, we’ll take
a close-up look at a home-theater-ready

20 mini-system. Next month we’ll set up

and review a couple of home-theater
configurations, complete with hands-on
reviews of televisions, VCRs, DVD
players, A/V receivers, speakers systems,
and some exciting accessories.

PIECE BY PIECE

Home theater is the merging of
home video and audio systems. It is not
a new phenomenon; in fact, the home
theater has become the driving force
behind audio and video retail sales over
the past decade. In 1996, almost half of
the direct-view televisions sold were 25
inches and larger, and hi-fi stereo VCRs
accounted for 46% of total VICR sales.
Sales of audio home theater equipment
are expected to increase by 8% each year
to the end of this century, by which time
sales of digital video products should
reach $5 billion.

Manufacturers are well aware of
those figures, which are strongly reflect-
ed in their product offerings. Most
stereo receivers sold these days include
the circuitry needed to decode Dolby
Pro Logic movie soundtracks. And
you’ll be hard pressed to find a large-
screen (27-inch-plus) TV that doesn’
offer stereo sound.

The video portion of a home theater
consists of a television or monitor and
source components. With a TV and a
good antenna, you might be able to pull
in as many as a dozen stations of stan-
dard network fare—which was once
considered a broad viewing selection.
These days, you'd be hard pressed to
find a home that did not contain at least
one source component—most likely, a
VCR. Cable TV and, more recently,
direct broadcast satellite (DBS) have
provided TV watchers with easy access
to dozens of channels of movies, sport-
ing events, and mainstream and alterna-
tive programming.

Today’s must-have video saurce com-
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ponents include not only the ubiquitous
VCR but also a cable box or a satellite
system (in some cases, both). Many
videophiles also opt for a laserdisc (LD)
or digital videodisc (DVD) player.

A stereo system usually doubles as the
audio section of the home-theater setup.
As with traditional music systems, several
optons are available. You can take the
easy road with a rack system from a single
manufacturer; purchase speakers, receiv-
er, and source components separately; or
go one step further and replace the
receiver with individual tuner, amplifier,
and preamplifier. In a home-theater
audio system, you'll need an audio/video
(AV) receiver, which means one equipped
for decoding surround sound and driving
five speakers instead of the two needed
for stereo listening. (Because our focus is
home theater, we won’t get into audio
source components—CD player, cassette
deck, turntable, MiniDisc—in any detail
in these articles, except to note that a
good A/V receiver will have sufficient
inputs for all of your gear.)

That might all seem pretty simple
and straightforward. Well... it isn’t. Take
the TV, for instance. All you have to do
is decide which size will fit in your
entertainment center and how much you
want to spend, right? Nope. There are
direct-view sets, front- or rear-projec-
tion televisions, wide-screen jobs for
viewing films in different aspect ratios,
and “data-ready” units for the conver-
gence of PCs and TVs. Do you need
digital inputs or picture in picture?
Every piece of your potential home-the-
ater system has a similar set of options
designed to increase your viewing and
listening pleasure—and drive you crazy
as you shop.

Let’s take a look at each of those
components and the most common
options that they offer. You'll still have
to make the ultimate decisions, but at
least you’ll have something to work with
other than the salesman’s spiel!

VIEWING VIDEO

The television is the most obvious
piece of home-theater equipment—and
often the focal point of your family room,
as well. The first decision you’ll need to
make is the size of the screen. Anything
less than 27-inches (measured diagonally)
is considered rather small for a home-
theater setup. We’re tempted to say: “Buy
a set that’s at least as large as your best
friend’s” simply because, after watching a
few movies on his 35-incher, your 32-
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inch set will seem a bit, well, petite.

In reality, the size of the ser depends
mainly upon the size of the room in
which it will be watched, and also upon
the placement of the furniture in that
room. A 27-inch set will be lost in a large
room. Conversely, you'll be able to see
every pixel that makes up a 100-inch pro-
jected image if you're sitting practically
on top of the screen.

From a practical point of view, some
of those rear-projection sets are quite
bulky and difficult to fit in a small room.

A rear-projection set, like this 62-inch
model from Pioneer, is a popular choice
for home-theater viewing.

(If your wife hates those large floor-
standing speakers, she’s not likely to take
to a monster television either.)
Remember, the room you're using will
also have to hold a couch and some
chairs. And, unless you have a dedicated
home-theater room, when the televi-
sion’s not on, other activities such as
homework and hobbies (and associated
paraphernalia), will probably have to be
accommodated as well.

As a general rule of thumb, the view-
ing distance should be at least twice the
picture height. The height of a 40-inch
screen, for instance, is 24 inches. So your
sofa would have to be at least four feet
away from it for comfortable viewing.

Know the dimensions of your family
room, and the probable placement of
TV and furniture, before you begin
shopping. Then watch the floor samples
from approximately the same distance
and viewing angle as if you were on that
sofa or easy chair. The image should be
large enough to hold your attention,
without being overpowering. You
shouldn’t feel as if you're sitting in the
front row of a theater. (If you find your-
self absorbed in the pores on the star’s
nose or the texture of the leading lady’s
stockings, the picture is too large.) Will

Ambiance Unlimited (Clifton Park, NY) won CEDIA’s 1997 Electronic Lifestyles
Award in the under-$25,000 category for the design and installation of this home
theater. With projector and all the other components (aleng with adequate media
storage) built into the wall behind the couch, viewers can focus on the huge
screen with no distractions.

some of your furniture be arranged off
to the sides of the set? Then make sure
that the image doesn’t degrade signifi-
cantly as the viewing angle moves off
center.

Once you've determined what sizes
would be suitable, buy the largest one
that you can afford. Don’t scrimp on
screen size—you don’t want to have to
squint to see if that rhythmic thumping
sound booming from your surround
speakers is a helicopter or a jackhammer.

To a large extent, the size of the
screen will determine the type of televi-
sion you'll end up with. The familiar
cathode-ray-tube sets, commonly called
direct-view TVs, are limited in size
because it’s simply too expensive to pro-
duce really big picture tubes—not that
you’d be able to fit them through your
door, anyway. The largest direct-view
sets now measure $0-inches diagonally;
more common (and more affordable)
“large-screen” sizes are 27, 31, 32, 35,
and 36 inches. What they “lack” in size
(a 36-incher should suffice in an aver-
age-sized living room) CRT sets make
up in clarity and brightness. You get a
better picture from a direct-view TV
than from front- or rear-projection sets,
and the angle of view has little effect on
the quality. That gives you a bit more
leeway in arranging furniture. Direct-
view sets produce pictures bright
enough to watch in a well-lit room, so if
your family likes to do other things (play
games, work on jigsaw puzzles, do crafts
projects) in front of the TV, go for a
CRT set.

For larger images, a front- or rear-
projection television is required. A
front-projection unit provides the
largest images, and offers the added
bonus of portability. The setup includes
a projector that beams images across a
room onto a separate screen. The pic-
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ture size is adjustable from about 40
inches to more than 100 inches. Both
front- and rear-projection sets perform
much better in darkened rooms, and
require viewers to sit as close as possible
to “center stage.”

With a bit of installation ingenuity,
front-projection sets can be made to van-
ish when not in use. Projectors can be
mounted inside a coffee table or sus-
pended from the ceiling, and screens
hidden behind a valance and retracted to
reveal a picture window—or even a stan-
dard-sized TV set for everyday watching.

Rear-projection sets, on the other
hand, are generally one-piece units
offering screen sizes ranging from 40 to
80 inches (measured diagonally). Their
biggest drawback is the sheer size of the
sets themselves; rear-projection sets take
up quite a bit of floor space.

Within most front- and rear-projec-
tion televisions are found red, green, and
blue picture tubes that emit light beams
that must be converged—merged accu-
rately—to create a clear image with true
color reproduction. Rear projectors are
factory converged, and because the dis-
tance between projector and screen
never changes, they rarely require any
adjustments. Front-projection systems,
however, require reconvergence every
time the screen or the projector is relo-
cated—which tends to hinder their
portability.

A different type of front-projection
set eschews tubes altogether in favor of a
liquid-crystal display panel. A full-color
image is created by passing white light
through colered filters and LCD panels.
Convergence is not required; simple
focusing does the trick. So far, however,
LCD projectors have not delivered the
picture resolution or brightness offered
by tube-based projectors.

Once you've decided upon the size
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and type of television, there are a few
other features you might want to look for.
Just about all 27-inch and larger sets offer
multichannel TV sound (MTS) for
decoding and reproducing stereo broad-
casts. Many also offer built-in speakers of
varying degrees of quality. (You're not
likely to rely on the TV speakers’ sound,
however, if you intend to set up a com-
plete home theater.) Every set comes with
a remote control, but some are better
designed than others. Look for frequent-
ly-used buttons that stand out from the
rest for easy access. Many remote con-
trols can be programmed to operate
other components, which can greatly
reduce coffee-table clutter. Picture-in-
picture is a popular option. Keep in mind,
however, that unless two tuners are
included in the set’s circuitry, a second
source will be required for the feature to
work. Some of the newest sets even offer
on-screen program guides, such as TV
Guide Plus, which displays about two day’s
worth of programming. Finally, if you
already own an entertainment center that
you intend to keep, measure the TV
compartment to be sure the set you select
will fit!

What about digital TV (DTV) and
high-definition TV (HDTV)? Should
you put off buying a TV altogether until
digital sets are available? It will take
another year, at least, until DTV sets go
on sale in the U.S., and longer sull for a
significant amount of programming to
be broadcast in the new format. And,
just as black-and-white sets remained in
use for years after color sets were intro-
duced, you can expect NTSC TVs to
stick around well into the new century. If
you're thinking of buying a new TV
now, by all means, go out and do so.
Enjoy it for the next few years and just
about the time you're thinking of trad-
ing it in for a bigger and better model,
HDTYV sets might be reaching afford-
able price levels. Also, you can be sure
that when digital broadcasts begin, con-
verters will be available to allow your
current NTSC set to receive digital pro-
gramming, though not necessarily in
their wide-screen or high-definition
splendor.

As of this writing, however, it’s decid-
edly uncertain just how much high-defi-
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nition programming will be available
from broadcasters. Thanks to the flexi-
bility of digital encoding, broadcasters
have a choice of using their DTV chan-
nel to deliver a single high-definition
signal or multple standard-definition

compact disc player).

When they were first introduced,
VCRs had a deservedly bad reputation as
being impossible to program. Thats no
longer the case, but some units are easier
to program than others. A good propor-
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With all the programming choices available today, an on-screen listing such as
this one from StarSight makes it easier to select the shows you want to watch
and to record those you want to save. Many VCRs, and some TVs, offer such

programming aids.

signals. Many broadcasters have indicat-
ed that they don’t plan to offer high-def-
inition signals. Why should they when
there aren’t many sets to receive them —
especially when they can earn additional
revenue from commercials on multiple
channels?

FROM THE SOURCE

The VCR has been, and will contin-
ue to be in the foreseeable future, by far
the most popular source component.
VCRs currently are found in 98% of
American households, and second decks
are not uncommon. While their record-
ing capabilities are impressive, they are
most often used for watching prere-
corded videos. There are thousands of
titles available on VHS video, and rental
shops can be found in just about every
town in this country. VCRs are familiar,
inexpensive, and easy to use—they
won’t be put out to pasture any time
soon. They survived (with flying colors)
the laserdisc, and they are likely to hold
their own against DVD for years to
come (with the same type of staying
power as analog cassette decks have
exhibited since the introduction of the

www americanradiohistorvy com

tion of today’s VCRs offer the VCR Plus
programming aid. Instead of inputting
stop and start times and the channel, the
user simply punches in a numeric code
that’s printed along with the show
description in many newspaper TV
timetables as well as in TV Guide. The
VCR Plus circuitry recognizes the code,
and sets the VCR to tape the show to
which it corresponds. StarSight is a sub-
scription-based programming aid that
displays a week’s worth of listings.
Pressing a few buttons on the remote
contro] “selects” the shows to be record-
ed, and sets the process in motion at the
correct time. But even a VCR with no
add-on programming help should be easy
to use, thanks to improved on-screen
menus that walk the user through the
process.

There are a few convenience features
worth looking for when buying a VCR.
Auto clock set, for instance, uses infor-
mation in the broadcast signal to prop-
erly set the VCR’ clock—and reset it in
the event of a power interruption. Bye-
bye flashing “12:00”! Some VCRs offer
an index search function that allows you
to place electronic “bookmarks” on the
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tape every time you begin recording.
The VCR can then locate those book-
marks, making it easier to find the
beginning of taped programs. A few
units now offer circuitry designed to
automatically fast-forward through the
commercials in the tapes you've record-
ed; others will zip through the ads and
previews found at the beginning of most
prerecorded videos. Somewhat more
common is a “skip” button that fast-for-
wards the tape in 30- or 60-second
increments. With a bit of practice, you
can become proficient at skipping
through those commercial breaks with-
out missing any of the programming.
Parents will appreciate a lockable cas-
sette door (ever tried to remove a
peanut-butter-and-jelly sandwich or a
handful of paper clips from the tape
transport?).

Laserdisc players represent a small part
of the audio/video market. Pioneer is one
of the only manufacturers still standing
behind the format.

Home videographers should look for
front-panel inputs that make it easy to
hook up a camcorder for playback and
editing. Special VCR editing features
include audio dub for adding narration or
music, a jog-shuttle dial for two-way con-
trol of tape speed, a flying erase head for
easy insertion of video segments, and a
title generator.

When buying a VCR for use in a
home-theater, the most important thing
to look for is hi-fi stereo capability. A
four-head unit provides a more stable
image than a two-head VCR; models
with six or more heads are available but
not common. They won’t give you a bet-
ter picture in play mode, but will prodace
better special effects.

The big drawback to VCRs—techni-
cally and artstically speaking, that is;
mainstream consumers don’t seem to
mind much—is picture quality. Especially
when viewed on a large screen, VHS tapes
leave much to be desired.

LASER LAGS
Why, then, didnt the muach
improved picture image—not to men-

tion the CD-quality sound—offered by
laserdisc players lead to the demise of
the VCR? It wasn’t the VCR’ record-
ability that kept it going strong. As we
mentioned earlier, most people don’t
even learn how to time shift a program
with their VCRs. To some extent, the
laserdisc player’s higher price tag kept
customers away. The fact that it took
quite a while before there was a large
library of movies available on laserdisc
(and longer stll before stores and cata-
logs offered them to folks living in the
boonies) played a far greater role.
Quantity won out over quality: Most
people just didn’t seem to mind the infe-
rior resolution of the VHS format, as
long as they had plenty of movies to
watch.

Despite the indifference of John Q.
Public, laserdisc has enjoyed a firm
standing in its own little (2% of
American households) niche market. Its
position, more than that of the VCR,
now is being seriously threatened by the
rise of DVD.

HERE COMES DYD

DVD officially stands for ... nothing.
It is sometimes called Digital Versatile
Disc, with a nod toward its other per-
sona as a computer storage medium,
sometimes Digital Video Disc. We'll just
stick with DVD.

DVDs look just like CDs, but the
five-inch discs can hold an incredible
amount of data compared to a CD’ 650
megabytes. DVDs use a unique layered
configuration. The 1.2mm-thick digital
video disc actually consists of two
0.6mm discs that are bonded together
back to back. It’s possible for each side of
the disc to have two layers, each with a
4.7-gigabyte capacity, for a grand total
of 17 gigabytes on a dual-layer, double-
sided disc. Each layer can store a movie
that's up to 133 minutes in length.
Longer films can “run on” to the second
layer on the same side. Although no such
discs have been produced yet, the transi-
tion from the top to bottom layer is sup-
posed to be transparent and automatic—
presumably, there will be no need to get
up and physically flip the disc, and no
“skip” in the film action.

What to do with all that extra disc
space? That’s up to the software pro-
ducers. A tiny portion is used for a table
of contents that allows viewers to easily
access particular scenes in a movie, and
for versions of a film in different aspect
ratios. It’s also possible to add audio
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DVD players are expected to become
the source component of choice.

tracks and subtitles in several different
languages, to include multiple camera
angles, and w offer “bios” of the actors
and other relevant information.

Those factors are convenient and/or
“cool,” but the best thing about DVD is
the high-quality video and audio that it
offers: 720 pixels per horizontal line and
S00 lines of horizontal resolution.
Compare that to VHS (240 lines), S-
VHS (400 lines), laserdisc (425 lines),
and even direct broadcast satellite sys-
tems (450 lines). The DVD picture is
noticeably clearer, brighter, and free of
artifacts. And, as part of the DVD stan-
dard, all DVD movies released in this
country will include Dolby Digital sur-
round sound soundtracks.

Dolby Digital (formerly known as
AC-3) has been used since 1992 to pro-
vide multichannel digital surround
sound in select movie theaters. The sys-
tem offers five full-range channels in a
3/2” configuration consistng of three
front and two surround channels. The
sixth channel is not full range. Used
solely for bass-effects, it’s called the low-
frequency effects or LFE channel and
handles only those frequencies below
200 MHz—which is why Dolby Digital
has been dubbed a 5.1-channel system.

Unlike Dolby Pro Logic systems, in
which a single, monaural, band-limited
surround channel is played (usually over
two speakers), Dolby Digital (DD) fea-
tures two completely independent sur-
round chanrels, each with the same full-
range fidelity as the three front
channels. Dolby Digital’s true stereo
surround effects create an expanded
sense of depth, localization, and real-
ism—and, as a bonus, the complete sep-
aration of the audio channels makes DD
just as well suited for listening to music.

You won’t get Dolby Digital sur-
round sound just by hooking up a DVD
player, however, unless that player is
equipped with an on-board decoder (and
your receiver is “DD-ready”). That fea-
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line models. We’ll have more on Dolby
Digital in the sections on receivers and
speakers.

The DVD format has been firmly
embraced by almost all of the major
consumer-electronic manufacturers and
is gaining in acceptance by the big play-
ers in the motion-picture industry, who
originally voiced strong reservations
about the format because of its potential
for piracy. Last September, Disney
announced that it would back the DVD
format, joining the ranks of Columbia
Tri/Star, MGM/UA, and Warner. DVD
stood poised on the brink of success,
even before its first birthday rolled
around.

Ah, but in the world of consumer
electronics new technologies rarely
reach maturity without suffering some
growing pains—which often stem from
consumer confusion. For a product to be
successful, people must feel that they
need it and want it, and before that can
happen, they have to understand what it
is and what it can do for them. One of
the worst scenarios is for another as-yet-
untried rival to be thrown into the arena.

Despite delays as the computer, con-
sumer-electronics, and the motion-pic-
ture industries hammered out their dif-
ferences, DVD’ introduction was
relatively straightforward. No compati-
bility issues, no serious competition from
other formats, all the major players pre-
senting a united front as the product was
launched.

Within a week of Disney’s DVD
endorsement, however, that studio,
along with Paramount, Universal, and
DreamWorks, and manufacturers inc-
luding Panasonic, RCA, and Zenith,
joined retail giant Circuit City as it
announced plans to market yet another
digital video technology in the summer
of 1998. Not officially a rival to DVD,
Divx is not fully compatible with it
either. Divx players will be able to play
DVD discs, but today’s DVD players
cannot play Divx discs. It will be possi-
ble, however, to buy DVD players that
include the circuitry necessary for view-
ing Divx discs. Zenith, for instance, plans
to market a Divx DVD player this
spring.

Confused yet? You will be.

PAY-PER-VIEWING PERIOD
Created by Digital Video Express (a

partnership in which Circuit City holds

the majority position), the system relies

24 upon 5-inch discs that will cost $5 or

less. For that nominal fee, you can
“own” a digital video movie that’s yours
to watch as often as you like—for two
days, and only on one Divx player. The
viewing period is activated not when you
buy the disc, but when you put the disc
into a Divx player and press PLAY. The
player counts down the time, and when
it runs out, the specially encrypted disc
can no longer be watched.

If you really like a movie, you can
place a phone call, pay an additional fee,
and have it reactivated for another two-
day viewing period. With some ttles,
you’ll be able to pay a one-time fee to
convert them to unlimited viewing.
Other ttles will be made available at the
original purchase time as “unlimited
viewing discs.” No prices have been
announced for those options.

What makes Divx so appealing to the
movie studios is that it offers several lay-
ers of piracy prevendon, including indi-
vidual serialization of players and discs,
triple DES encryption, watermarking,
and analog copy protection. Disney’s
Buena Vista Home Entertainment,
Paramount, Universal, and Dreamworks
showed their approval by committing to
make all new titles, and close to 1000 cat-
alog ttles, available for release on Divx
discs. Upwards of 100 ttles should be
available when Divx is launched this sum-
mer, with close to 500 in stores by the end
of the first year.

In effect, Divx will give you digital-
video-on-demand. Stop by Circuit City
any weekday to pick out your weekend
viewing (“Divx plans to make ample sup-
ply available to immediately and fully
meet demand when videos are released
to the rental market,” claims the compa-
ny.) You needn’t worry about returning
it or accruing late fees.

Its backers, such as Zenith Sales
Company president William J. Simms,
believe that Divx “will help move DVD
technology into Americas family
rooms.” Could be. But from now until
next.summer, it’s sure to slow sales of
conventional, non-Divx DVD players—
and to create a lot of confusion.

SPACE JAM

While you’re waiting for all that
DVD/Divx dust to settle, you can always
sit back and enjoy digital movies, and a
wealth of other digital programming, via
satellite. Today’s direct-to-home (DTH),
or direct broadcast satellite (DBS), sys-
tems don’t require those unsightly 12-
foot dishes. They rely instead on compact
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(18- to 39-inch) dishes to pull in hun-
dreds of channels of digital and audio
programming. The quality is not quite up
to par with DVD, but is dramadcally
superior to what most of us are used to
seeing on cable and broadcast television
and on VHS tapes.

There are several options in DBS sys-
tems. Each consists of a small dish anten-
na, an integrated receiver/decoder, and a
remote control. Each offers a wealth of
programming options and digital signals.
Dish sizes vary, however, as do the pro-
gramming packages offered. Most DBS
systems require an initial equipment
investunent, although one company leases
its gear to its subscribers. Increased com-
petition has created a price war that has
brought the buyers inidal outlay way
down—as little as $99, in some promo-
tions, when you purchase a year’s worth
of programming.

Introduced in 1994 by Thomson
Consumer Electronics, DSS was the
first high-power digital DBS service
available in the U.S. It became an
overnight success and remains the best-
seller today, with systems available
from several manufacturers. DSS,
which uses an 18-inch dish, relies on
two program providers: DirecTV pro-
vides 45 basic channels and 30 music
channels, while USSB offers premium
channels, sports packages, and 55 pay-
per-view channels. Its on-screen pro-
gram grid lets you see listings up to

DSS, first introduced by Thomson, is
now being offered by several manufac-
turers, including Toshiba.
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three days in advance and provides pro-
gram descriptions. DSS is the most
expensive DBS service as far as pro-
gramming goes. A true TV junkie can
spend as much as $90 a month on DSS
programming.

The programming from
EchoStar/Dish Network won’t set ycu
back more than $60 a month, Its starter
package of 40 TV-, 30 music-, and six
pay-per-view channels costs only $20 a
month. EchoStars RF remote allows
you to control the receiver from another
room in which a secondary set is located
(a feature not offered on every brand of
DSS). Like DSS, EchoStar uses an 13-
inch dish.

Primestar leases its 39-inch elliptical
dish, receiver, and remote control, so
there is no initial outlay for equipmeat
(although in these days of low-cost pro-
motions, that factor is not as important
as it once was). The cost of the lease is
rolled into the monthly programming
fee, which ranges from $33 to $55 a
month.

How do you decide which system—
and, within each system, which particu-
lar setup—is right for you? There are
several factors to be considered. First,
although the small dishes are touted as
able to be mounted anywhere, that’s not
quite true. Like any satellite system, the
antenna requires a clear line of sight to
the satellite that’s beaming down the sig-
nal. Each system’ satellites travel in a
different orbital position; some might
not be “visible” from your site. A satel-
lite-TV installer will be able to tell you
if that’s the case for one or more of the
DBS systems.

Second, while all of the systems offer
the same high-quality digital audio and
video, there are big differences in the
programming choices and pricing and
convenience features, as outlined above.
We don’t have the space here in which to
detail each system’s program offerings—
you’ll have to compare them on your
own.

If you want to be able to simultane-
ously watch two different channels on
two separate T'Vs, you'll need to buv a
system with a dual LNB (low-noise
block downconverter). That ups the cost
of the system by at least $50, perhaps as
much as $200—which might seem like a
lot when the basic system is practically
being given away. A dual LNB also
allows you to use your VCR to tape one
show while watching another. To watch
separate channels, however, you'll also

need a second receiver, which can cost
about $300, and you’ll probably have to
pay a small additional programming fee.
The one major drawback of these
satellite systems is that they don’t pro-
vide local TV programming. You can get
ABC, but not necessarily from your
area—possibly not even your time zone.
To receive local broadcasts, you’ll have
to turn to your cable company, or hook
up that old standby—a rooftop antenna.
(Feel as if we’ve now come full circle?)

LISTEN UP!

Home-theater audio should wrap the
viewers in sound—transport them out of
their living rooms and into a pilot’s seat, a
war zone, the path of a tornado, or an
istand full of dinosaurs. Today’s audio gear
is designed to do just that. Here’s how to
make it work in your home theater.

At the heart of the home-theater
audio system is the audio/video receiver.
"This one unit contains an AM/FM tuner,
a preamplifier that provides controls
including volume and also handles
source switching, and an amplifier to
boost the signal and. direct it to the
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One way to make sure that all your
home-theater audio components work
well together is to buy a boxed set, such
as these from Pioneer. Home-theater-in-
a-box packages are available at every
price level, from several manufacturers.

speakers. The main differences between
a standard receiver and an A/V receiver
lie in the number of channels (two for
stereo listening vs. multi-channel for
home-theater), the presence of a sur-
round-sound decoder, switching capabil-
ities for the video as well as the audio
components, and the extra amps
required to power the center-channel
and surround speakers. All of the seem-
ingly disparate pieces of your home the-
ater get hooked up to the A/V receiver’s
connectors. The result will be an inte-
grated home-theater.

It is possible to buy three separate
components instead of a single integrat-
ed receiver. Audiophiles often prefer to
mix and match their preamps, amps, and
tuners to meet their own specific audio
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tastes and power requirements. Most of
us, however, prefer the higher level of
convenience—not to mention the lower
price tag—afforded by the integrated
receiver, so that’s the option that we’ll
explore here.

The first decision you’ll have to make
when buying a receiver is how much
power you'll need. It isn’t a case of “the
bigger the better.” Just as the size of your
TV depends on the size of the room,
power requirements are affected by both
size and acoustics. Carpets, draperies, and
upholstery “absorb” sound, driving up
power requirements, whereas bare floors
and windows reflect sound. Other factors
include your listening habits—both the
type of music and the listening circum-
stances. Do you tend to play soft back-
ground music or do you throw dance par-
tes every weekend? Loud music, heavy
on the bass, requires more power than
softly played background music. (On the
other hand, an underpowered receiver
won't be able to play music at low volume
without distortion.) And the receiver’s
power rating should match the speaker’s
requirements, which we’ll cover in our
speaker discussion.

With so many variables, there are no
cut-and-dry formulas to help you choose
an A/V receiver. However, here are some
(very) general guidelines. If you do casu-
al listening in an average-sized living
room, a receiver that delivers at least 50
watts per channel should be sufficient. If
you want to rock down the house, or
have a large room, go for 100 watts or
more. In a small space, such as a dorm
room or a bedroom, you could get away
with as little as 35 watts per channel.

For true surround sound, make sure
that power is evenly distributed across
the three front channels. If the left and
right channels are more powerful than
the center channel, you'll lose much of
the dialog. The amplifiers for the sur-
round channels don’t have to have as
much power—if your home theater is
based on Dolby Pro Logic, that is.
Dolby Digital requires equal power to
all five channels.

That’s your second major decision.
There’s nothing inherently wrong with
Dolby Pro Logic—in fact, it can sound
terrific. It’s just that Dolby Digital
sounds even better. With CD-quality
sound from five discrete channels, it’s
the best you can get for your money.
And that will probably be the deciding
factor. Dolby Digital is here to stay—it’s
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DVDs, and will be used on all DTV
broadcasts (AC-3 encoding is part of the
DTV standard). It’s also found on some
music-only recordings.

The decision isn’t a matter of
either/or—Dolby Digital receivers also
contain the circuitry needed to decode
Dolby Pro Logic surround sound. It’s up
to you and your wallet whether or not to
spring for the extra few hundred dollars
required to buy a Dolby Digital receiver.
(For now, the lowest manufacturer’s sug-
gested price for a Dolby Digital-
equipped receiver is about $700. Sales
flyers included in last week’s Sunday
papers here in New York showed Dolby
Pro Logic receivers priced as low as
$299—with a “three-pack” of speakers
included!)

There’s yet another option: You can
buy a Dolby-Digital-ready receiver now,
and, when your budget allows, add a
stand-alone decoder unit or one of those
DD decoder-equipped DVD players.
You'll pay more in the long run, but
your receiver will have more “staying
power.” If you currently own a decent
Dolby Pro Logic receiver, you might
want to hold off on an upgrade until the
prices begin to drop on the Dolby
Digital units.

Every single component of your
home theater will be routed through the
receiver. A good receiver will turn all
those bits and pieces into a single,
smoothly operating system. Choose
wisely. First, make sure the receiver has
the necessary connections for all of your
components—and some extras for those
you’ll add in the future. Second, make
sure it does its job well. A poorly con-
ceived receiver can severely detract from
your viewing and listening pleasure by
complicating setup and operating proce-
dures. Switching sources, adjusting
brightness or volume, and even turning
on the various components will be as
easy or as difficult as your receiver
makes it.

If possible, try it out in the store,
preferably connected to a television.
Many receivers offer on-screen menus
to guide you through setup and everyday
audio and video adjustments. Most, but
not all, menus simplify those processes;
some just add to the confusion. Whether
or not onscreen menus are provided, the
receiver’s front-panel display should be
large enough to read and should clearly
indicate the current source, mode, and
function.

Also examine the remote control. It

should not present you with an over-
whelming crowd of tiny buttons. The
most frequently-used buttons should be
larger and set apart; the rest should be
logically arranged. That’s particularly
important with a universal remote,
which will operate most if not all of the
components in your system—a major
convenience. A backlighted remote
comes in handy if you do your movie
watching in the dark.

SPEAKING OF SPEAKERS

Buying speakers can be tricky—
requiring subjective choices as well as
objective decision-making. We can talk
your ears off about power ratings and
crossover networks, but, in the long run,
the best speakers for you are the ones
that sound best to you. That means that
you have to listen to them twice, first in
the showroom, and then at home. The
size, layout, and acoustics of your living

Large, floor-standing speakers are not
needed for large, floor-shaking sound.
Bose makes several home-theater speak-
er systems noted for their big sound and
small packages.

room will dramatically affect the way
your speakers sound. Don’t buy speakers
unless you can return them if they don’t
sound as good in your home as they do
in the controlled environment of the
store.

Now, about those power ratings and
crossovers... here’s a bit of technical
background. Inside the speaker enclo-
sures are drivers that are designed to
reproduce a certain frequency range.
Two-way speakers usually have a small
dome tweeter that reproduces the high
frequencies and a large cone woofer for
the bass and middle frequencies. A
three-way speaker adds a midrange dri-
ver for the middle frequencies (the vocal
region). The crossover network sepa-
rates the signal and routes the frequency
to the proper driver. The enclosure itself
plays an important role. A ported speak-
er (which might also be called vented,
ducted, or bass-reflex) extends the low-
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frequency output by allowing the speak-
er’s rear sound wave to escape from the
cabinet and reinforce the front wave.
Acoustic-suspension speakers come in
less efficient, tightly sealed enclosures,
but can often reproduce lower bass.

“Tower speakers used to be necessary
for a truly good audio system. Not any
longer. Today, thanks to advances in
speaker technology and materials, good
things do come in small packages.
Inexpensive bookshelf speakers sound
quite good—except for bass response,
which requires a large driver. That’s
where a subwoofer comes in.

Many manufacturers now offer satel-
lite/subwoofer systems. Two small
speakers, called satellites, are paired with
a larger subwoofer module. Qur ears
can’t tell where bass frequencies are
coming from, so the subwoofer can be
placed anywhere in the room. (The
same cannot be said for the other speak-
ers in a home-theater system; see the
box on page 28 for pointers on speaker
placement.)

Don’t be confused by speaker specifi-
cations. Its sensitivity, which doesn’t
affect its sound quality, tells you how
much acoustic energy (in decibels) it can
produce with a given input (power in
watts) at a specific distance (usually one
meter). The higher the sensitivity, the
higher the efficiency—which means less
power is required from the receiver.
Impedance is a measure of the speaker’s
current draw: low-impedance speakers
(those rated at less than 6 ohms) draw
more current, which causes the amplifi-
er to heat up more. The power-handling
specs let you know how many watts the
speaker can handle at both peak (the
maximum it can take for just a few sec-
onds) and average (continuous) play.
This is where “matching” your receiver
to your speakers comes into play—mis-
matches can damage or destroy a speak-
er or amplifier.

When setting up a home theater, the
speakers must also match each other.
Ideally, all of the speakers should have
the same tonal balance, or be “timbre-
matched.” It’s vital that the three front
speakers (left, right, and center) have the
same sound and are matched in power.
It helps to buy all the speakers from the
same manufacturer. You can also use a
matched (pre-packaged) set of front and
center speakers, and then use a satel-
lite/subwoofer set for the surround
speakers. For booming sounds from
action movies, go for a powered sub-
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woofer, with its own amplifier and
crossover network built in. The same set
of speakers will work equally well for
Dolby Digital as for Dolby Pro Logic
systems.

There are a couple of ways to reduce
the headaches of shopping for a home-
theater system. One is to hire a profes-
sional installer to advise you on compo-
nents and set up the whole thing for you.
The other is to buy a pre-packaged
audio system—just add a TV and a
source component and... instant heme
theater. Read on for a review of one such
system. And then tune in next month as
we assemble and test a complete home
theater component system.

MINL-CINEMA

Home theater sounds like a great
idea. It sure looks terrific in all the glossy
magazines—big screen TV; dozens of
audio and video components; big speak-
ers; and huge libraries of videotapes,
CDs, laserdiscs, and DVDs.

But what if you don't live in a huge
house or have a large bank balance?
What if your “home” is a room in a
dorm? A studio apartment? Or a room
in your parents’ house? Does that mean
you simply can’t have a home theater?

Not at all! Sure, you’ll have to think
small scale, but you can put together a
perfectly good home theater in a small
space. You'll need a TV. You'll need an
A/V receiver with a built-in surround-
sound decoder. And you'll need five
speakers.

Chances are you already have a TV
that will do. After all, it doesn’t have to
be very large if your space is tiny. (And

L U]

these days you can pick up a 27-inch set
for less than $350.)

For the audio portion, why not go
with a boxed set? You can buy a book-
shelf-sized audio mini-system with a
Dolby Pro Logic receiver and five speak-
ers. It’s a cost-effective, convenient solu-
tion for small-space home theater. And
you get an audio system to boot.

This afternoon, we set up one such
systems—the Fisher DCS-M430AV
Home Theater Mini Shelf System—in our
home office. The DCS-M430AV
includes a 40-watt by 4 RMS Dolby Pro
Logic receiver, a three-disc CD changer,
a dual-well cassette deck, and five full-
range speakers. Both the center speaker
and the two front-channel speakers are
magnetically shielded so as not to cause
interference with the television. That’s a
smart move, because in a tight space, the
front-channel speakers could end up
placed very close to the TV. The two
front-channel units are three-way bass-
reflex speakers with 5.1-inch woofers.
Two surround speakers reund out the
set.

The mini shelf system joined our
exising TV—a relatively tiny 19-inch
set, which seemed adequate for the small
amount of viewing we do when we’re
supposed to be working. We also added
Hitachis VI2UX625A4 VCR, which will be
reviewed in detail next month (among
other features, it offers *“Movie-
Advance,” which automatically skips
through all those previews and ads that
precede the main feature on rental tapes).

Setup took less than a half hour—and
a good portion of that tme was spent
trying to clear enough counter space in
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DCS-M430AV HOME THEATER MINI SHELF SYSTEM. From Fisher, 21605

Plummer Street, Chatsworth, CA 91311,

Tel. 818-998-7322.
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The remote control can operate a TV
and VCRE—but only if they are made by
Fisher

our cluttered cffice. One of the best fea-
tures of a boxed set is the easy “installa-
ton.” Plug in the speakers, hook up the
VCR (ar A/V cord is not included), put
batteries (also not included) into the
remote control, plug in the power cord,
and it’s done. The receiver, CD player,
and cassette deck are “stacked” in one
compact unit

Which brings us to another big
advantage of the DCS-M430AV: It takes
up very little space. The all-in-one
receiver secticn, which comes in basic
black with silver trim, measures approx-
imately 11X 12X 12-": inches. The cen-
ter speaker is intended to sit right on top
of the TV. The two front speakers each
measure 9X9X13 inches—they just
squeaked in ta our wall shelves, with no
headroom tc spare. The surround
speakers are a compact 5X6X8-'/ inch-
es, and can be wall-mounted to save
shelf space.

The CD changer is centered at the
top of the main unit. The main power
button is at its right; at its left are
PLAY/PAUSE, STOP, and OPEN/CLOSE but-
tons. At the bottom of the stack is the
dual-well cassette deck, with its controls
arrayed directly above the cassette wells.
With silver bands at each side, and two
large silver dials, the amplifier/tuner
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section stands out. It is home to most of
the front-panel controls, including a jog
dial that serves as CD track selector,
tuning, and time-setting control; timer-
and clock-set buttons; controls for set-
ting preset sound modes, dynamic bass,
surround modes, and center mode; and
function selector/indicators.

A press of the POWER button immedi-
ately brightens the front panel. The
function- and disc-select buttons,
arrayed down each silver side panel, light
up to glow green (red when that function
is selected), and the display features
bright blue indicators and equalizer, with
a few splashes of red.

The remote control contains dozens
of buttons, mostly grouped into sections
by function. We were pleased to see basic
controls for a TV and VCR arrayed at
the top of the remote, but those turned
out to work only with Fisher-brand video
gear. The POWER button is found just
below the TV/VCR section. Although it
rests on a red square, the power button is
no larger than any of the others; neither
are the VOLUME or MUTE controls, found
at the bottom right. It’s not an easy
remote control to use in the dark. In fact,
we found ourselves searching for the but-
tons we needed just about every time we
picked it up.

On the plus side, you don’t really
need to use the POWER button. The
DCS-M430AV features “Smart Start,”
which lets you press TUNER/BAND on
either the remote or the front panel to
automatically power up the unit and tune
the radio to the last selected station.
Similarly, you cah press the PLAY/PAUSE,
OPEN/CLOSE, or SELECT DISC 1, 2, or 3 in
the CD section of the remote to activate
the CD player; or press TAPE A/B, PLAY,
or DECK A/B (found in the “deck” section
of the remote) to hear a tape.

The mini-system offers a variety of
preset sound EQ modes, including pop,
rock, jazz, and classical. It also offers sev-
eral surround modes. When listening to
Dolby Pro Logic-encoded sources, you
can opt for normal (five-speaker) mode,
phantom mode (when no front-channel
speaker is in use), or three-channel logic
(no rear speakers). Of course, with five
speakers included in the system, you’d be
unlikely to use the phantom or three-
channel modes. For music listening, you
can select live or hall DSP modes. You
can also listen to your music in straight
stereo by choosing “off.”

The DCS-M430AV offers the audio
functions you'd expect to find on any
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For music listening, speaker place-
ment is a relatively simple affair: You
want to create a triangle between the
two speakers and the listener. This is
where your listening habits and your
speaker system’s “sweet spot” come
into play.

That same triangular plan will
work for the front speakers in your
home-theater setup, provided they are
set far enough to the right and left of
the television to create a stereo effect.

FIG. 1. This speaker/furniture arrangement is recommended by Dolby for home-
theater setups using Dolby Pro Logic and/or Dolby Digital surround-sound sys-

The center-channel speaker sits as
close as possible to the TV to create
realistic dialog and center-stage
sound. The rear speakers should be
placed behind your viewing seat (to
the rear of the room), if possible,
mounted on the wall above your head
(when seated). Pointing them away
from the listener will enhance the sur-
round effect by increasing reflected
sound. The subwoofer can be placed
anywhere in the room.

mini-system. The CD player, which
allows you to change two discs while the
third is playing, can be controlled using
the jog dial or the front-panel or
remote-control buttons. It provides
repeat play of one or all songs, random
play, and programmed play of up to 32
selections.

The tape deck allows recording on
deck B only. “Endless” tapes cannot be
used, but relay playback allows you to lis-
ten to the tape in deck A automatically
followed by the tape in deck B. “CD
computer recording” lets you record a
CD onto a tape with the press of one
button, at either normal speed or high
speed. A manual recording mode is
offered as well.

A timer turns the mini-system into an
alarm-less clock—it will wake you up
with music instead of an alarm. The
timer permits unattended recording,
allowing you to time-shift your favorite
radio programs (just as you would with a
TV and VCR). The sleep timer auto-
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matically shuts off the system after a
preset length of time.

The tuner stores up to 36 FM and 12
AM stadon presets. It also offers an auto-
matic preset (APT) mode that detects
strong signals and stores them into mem-
ory. All it takes is a three-second press of
the MEMORY button to set the process in
motion. Warning: When APT mode is
selected, all previously programmed sta-
tons are deleted from memory.

The major advantage of this boxed
system—its price tag. With a suggested
retail price of less than $400, the DCS-
M430AV isn’t going to break the bank,
even if you're a student or just starting in
a career. It’s a decent audio system that
provides the bonus of Dolby Pro Logic
surround sound for TV viewing, in a
compact, convenient package. And once
you've graduated—from school, to your
own place, to a larger home—the DCS-
MH430AV can be moved to a bedroom or
home office to serve as a second
audio/video system. [ ]
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the above scenario, then the
Electronic Climate Confroller (ECC)
is for you. The ECC., which is user pre-
set to the desired temperature, ls
designed to keep your apartment
warmed in winter and cooled n
summer. And the circuit is bulf
around common components that
are readily available from electron-
ics parts suppliers and your local
RadioShack store.

Circuit Description. A schematc
diagram of ECC is shown in Fig. 1.
Power for the circuit is derived from
a rather conventional power sup-
ply, comprised of a 12-volt, 300-mA
transformer (T1), a 1-amp, 50-PiV
(peak-inverse voltage). fullwave
bridge rectifier (BR1), a 1000-wF filter
capacitor (C1), and a positive 5-
volt, 1-amp voltage regulator (ICT).
The regulated 5-volt output of the
supply is used to power the entire
circuit, except for the relay (RYT),
which is powered from the unregu-
lated 12-volt DC output of trie
bridge rectifier. Integrated circuit
IC2 (an LM3914 dot/bar display dri-
ver) is used to drive LEDI trough
LED1O.

In this appiication, IC2 is config-
ured for the bargraph mode. That
mode is selected by connecting
pin 9 to the +5-volt supply rail. The
bargraph driver functions as both
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If you are tired of antiquated, indoor; thermal controllers
that require near censtant human intervention to maintain
your house or apavtment at comfortable temperature levels
all year round, then perbaps the project presented here is

Just what you need.

temperature and sef-point indica-
tor, depending on whether switch
S1 is in the rUN Or the seT position.
There is a highly stable internal ref-
erence voltage generated at pin 7,
the magnitude of which is set by R1,
R2, R10, and R11. That voltage s
directly connected to the upper
end of IC2's internal voltage-divider
chain at pin 6. Pin 4 is the lower end
of the voltage-divider chain, which
is connected to the wiger of preset
R10. The voitage difference be-
tween pins 6 and 4 determines the
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“span” of the display.
Potentiometer R12 is connected
across pins 6 and 4 of IC2, and thus
provides a precise voltage at its
wiper. Pin 5 (the signal input of IC2) is
connected either to the wiper of
R12 or to the temperature sensor
(IC4), depending on the setting, S2.
The ten comparators inside 1C2
compare the voltage at pin & with
the voltage span across pins 6 and
4, and incrementally turn on LEDI
through LEC10 af every tenth of the
span. Hence LED1 turns on af
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Fig. 1. The Electronic Climate
Control is comprised of four
integrated circuits—IC/I, a 5-
volt, I-amp voltage regulator;
IC2, an LM3914 dot/bar dis-
play driver; IC3, an LM339
quad comparator, and IC4, an
LM335 precision temperature
sensor—a bridge rectifier
(BR1). a 2N3904 NPN transis-
tor (Q1), and a few additional
support components.

Voina+(VoineVona)/ 10, and
each subsequent LED is

LED2 LED3 LED4

lighted at increments of
(Vplné'vplnd)/ 10.

Note: There is a con-
stant-current driver at each
output of IC2; as a result, no
current-limiting resistors are
required for the LEDs. If the
set or run temperature is,
say, 75° LEDs 1-5 will light; or
if the temperature is 69°,
only LEDs 1 and 2 will light.
The highest LED (in our ex-
amples, LED 5 and LED 2,
respectively) represents the
set/run temperature,

The temperature-control
function of the circuit is per-
formed by IC3 (an LM339 guad
comparator with open-collector
outputs). Of the four comparators
contained within the chip, only
three (a, b, and ¢) are used. One
comparator, IC3-a, is wired as a non-
inverting comparator with hysteresis.
Resistor R6 is used as a pull-up for
IC3-a. while resistors R7 and R8 pro-
vide a hysteresis voltage of about 5
mV. The inverting input of IC3-a at
pin 4 is connected to the variable-
voltage reference available at the
wiper of R12. The non-inverting input
of IC3-ais connected to the positive
terminal of IC4 (an LM335 precision
temperature sensor). The output of
IC3-a at pin 2 goes high when
Voirs>Veina. Comparators IC3-b and
IC3-c act as inverting- and non-
inverting buffers. Their other inputs
are biased at Vec/2 by a voltage-
divider network comprised of R4
and RS.

The mope switch, S3 (a SPDT unit),
is used to select between the out-
puts of IC3-b and IC3-c (pins 1 and
14, respectively). The pole of S3 con-

The base of Q1 is biased into satura-
fion via resistor R9, which is connect-
ed to the unregulated DC output of
BRI. Relay RY1 is connected in the
collector circuit of Q1, so that Q1
acts as an on/off switch for the
relay. A diode (D1), connected in
parallel with the coil of RY1, is used
to protect Q1 from reverse voltage
spikes. Capacitor C5, which is con-
nected in shunt across the base of
Ql, is used to eliminate any relay
chatter. The normally-open contacts
of RY1 are connected in series with
the 117-volt A/C fan motor. The relay
is used to switch the fan motor on
and off.

The temperature sensor. IC4 (an
LM335), which acts like a Zener
diode with a temperature coeffi-
cient of reverse breakdown volt-
age equai to +10 mV/°K, is extrapo-
lated to 0 mV at 0°K. Thus, at room
temperature (298.2°K), the voltage
across IC4 should be 298.2 mV x 10
mV/°K = 2,982 V.In practice, howev-
er, there are errors, because the
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wl g 5wl w7 5] #| ] ] # % $x
18] 17 6] 15| 14l 93] 12l 11 10[
#2  #3  #4  #5  #6  #7  #8  #9  #10
IC2
LM3g14
SIGNAL REF REF
#1  v-  ve Bio NpuT Pu our  ADJ MODE
1] 2 3 4 5 5 7 8 QL
c2 L
R12 047>
< R10 SET 10K:
o1 5000 4
8 TEMPERATURE c3
047
4
s2 SET
DlSpLAvqr'c -
SRuN
:ER1
< 1K %
+ + IC4
>
» 3 R : Lmassf %
C1 < 15K C4
1 < R11 1 F
< 5000
e
nects to the base of transistor (Q1).  temperature coefficient is not

exactly 10 mV/°K due to the self-
heating effect. Those errors are
eliminated during the calibration
procedure.

Resistor R3 flimits the current
through IC4 to a nominal value of
0.425 mA (at room temperature),
close to the minimum current sug-
gested by the manufacturer for its
proper operation. That’'s done to
minimize the self-heating effect
caused by power dissipation across
IC4, which may degrade the accu-
racy of the sensor. Any external
noise voltage across the sensor is
bypassed by capacitor C4.

Construction. The prototype of the
ECC was assembled on a pair of
printed-circuit boards (designated
board 1 and board 2). Handling
things that way allows the entire cir-
cuit to be housed in a compact
enclosure. The first printed-circuit
board (board 1) was mounted to
the lid of the enclosure, while the
second one, board 2, was mounted
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to the inside bottom of the enclo-
sure.

A template of the foil pattern for
board 1 is shown in Fig. 2A, while its
parts-placement diagram appears
in Fig. 2B. Board 2's printed-circuit
tempilate is shown in Fig. 3A, and its
parts-placement diagram is shown
in Fig. 3B. Once you have obtained
all of the parts listed in the Parts List,
construction can begin. It is recom-
mended that IC sockets be provid-
ed for IC2 and IC3.

Starting with board 1, install 18-pin
and 14-pin sockets, where indicat-
ed, for IC2 and IC3, respectively. As
usual, be careful that the polarized
components are installed with the
proper orientation. Note: All the
components shown in the schemat-
ic diagram (Fig. 1) mount to one of
the two printed-circuit boards.
except §1-83, R12, C2, C3, and IC4.
Capacitors C2 and C3 are directly
soldered onto the terminals of R12
(the seT TEMPERATURE control). You'll also
notice a callout labeled " fo ext sen-
sor.” In the author’s prototype, those

connection points, which are in par-
allel with the IC4 (sensor) position,
are brought out to a /g-inch phone
jack that is used to connect an
external sensor to the circuit through
a mating 1/5-inch phone plug.

Mounting IC4 directly on the
printed-circuit board is not recom-
mended. That’'s because the heat
dissipated by the other components
can introduce large errors in tem-
perature measurement. Externally
mounting IC4 dlso allows remote
sensing of temperature, if required.
A shielded wire should be used to
connect IC4 to the circuit board. If
a jack is used, shielded wire should
also be used between the jack and
the printed-circuit board, with the
shielding braid connectad to circuit
ground.

Once all of the on-board com-
ponents have been installed, solder
wires to the board at the appropri-
ate points, and begin to wire the
off-board components to the cir-
cuit. Note that the pole terminal of
S3 connects to a point specified on

board 2. Also note that a pair of
wires is used to connect the +5-volt
and ground points on board 1 to
appropriate points on board 2.

For the other externally-mourit-
ed components, wire length is not
critical, but it’s a good idea to keep
the wire lengths as short as possible.
Assemble board 2 and make the
appropriate inter-board connec-
tions, guided by Figs. 2 and 3. When
connecting the mains and the
motor to board 2, heavy-gauge
wire rated to carry at least 15 amps
must be used.

Now let’s turn our attention to the
circuit’s plastic enclosure, which
measures approximately 5-11/,, (L) X
311 (W) > 1-1175, (D) inches. The
front panel of the ECC's enclosure
holds the power switch (S1). the Dis-
piay select switch (§2). the MoDE
switch (53), the SeT TEMPERATURE control
(R12). and LED1 through LED10. The
LEDs are used to indicate either the
set point temperature (when S2 is in
the set position), or the actual room
temperature (when S2 is in the RUN
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PARTS LIST FOR THE
ELECTRONIC
CLIMATE CONTROLLER

SEMICONDUCTORS

IC1—LM7805 positive 5-volt, 1-amp
voltage regulator, integrated circuit

IC2—1LM3914 dot/bar display driver,
integrated circuit

1C3-—LM339 quad comparator,
integrated circuit

1C4—1.M33S precision temperature
sensor, integrated circuit

Q1—2N3904. general-purpose NPN
small signal transistor

LEDI-LEDI10—Light-emitting diode,
Red, T-1-3, (Smm)

D1—1N4001 1-amp, 50-PIV silicon
diode

BR1—1-amp, 50-PIV, fullwave bridge

3INCHES . rectifier (DIP)

A

RESISTORS

LED1 LED2 LED3 LED4 L;D\S % ?‘E( ;E.D\B LE& LE&O (All fixed resistors are !,-watt, 5%

o) (&) Lo 14 id I i units.)

U NI [N [T [\ [\ [T U [\ R1, R7—1000-0hm

Wl Wil LWl v W R2—1500-0hm

L R3—4700-ohm

-"'l : R4, RS, R6—10,000-0hm
R8—1-megohm

R9-—15,000-0hm
\ \ \ \ \ V R10, R11—500-ohm, 15-turn trimmer

potentiometer
R12—10,000-0hm, linear potentiometer

E

@ ' CAPACITORS

| GND C1, C4—1-pF, 16-WVDC, radial-lead,
?‘ﬁr\?—gg—' i ‘ e electrolytic

1o C2, C3—0.047-uF, ceramic disc
1L | BOARD 2 C5—100-pF, 16-WVDC, radial-lead,

electrolytic
H - C6—1000-pF, 25V electrolytic, radial
10 R11
ADDITIONAL PARTS
i . AND MATERIALS
TR ¢ ——— | Ti—I12-volt, 300-mA, PC-mount,
‘_ “l E&? step-@own power transformer
5 i SENSOR (RadioShack # 273-1385)

O HE O RY —SPDT 12-volt, 30-mA DC coil;
S3 - 10-amp, 120-volt AC contact

MODE ! ANC2 RUN ngTsTgf,,“’ miniature PC-mount relay (Radio-
' S2 VIEW Shack #275-248)
CooL c3 DISPERY. & . $1-83—SPDT micro toggle switch
"o %o @ F1—10-amp, 250-volt, 3AG, glass-
BOARD 2 R12 SET cartridge fuse
. SET -t ADJ Printed-circuit board materials, IC
TEMPERATURE (NOT USED)

sockets, plastic enclosure

*SEE TEXT B (RadioShack #270-233), PC-mount
fuse, knob, TO-220 heat sink. '/,_
and !/4-inch nylon spacers, shielded
wire, |5-amp AC-rated wire, barrier
connector, solder, wire, hardware. erc.

Fig. 2. The prototype of the ECC was assembled on a pair of printed-circuit boards ( desig-
nated board | and board 2). A template for board 1 is shown in A. while its parts-placement
diagram is shown in B. It is recommended that IC sockets be provided for IC2 and IC3.

position). Fig. 4B shows the mounting location  nent side facing the lid on 1/-inch

Figure 4A shows the placement of board 2 in the bottom of the spacers, so that the LED lenses pro-
and dimensions of holesto be drilled  enclosure. Board 1 is mountedtothe  trude through the appropriate holes
in the lid for mounting board 1. while  lid of the enclosure with the compo-  in the lid.
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BOARD 1

- ~3-INCHES i
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l ——R9 ..
N IC1
TO

T4 S |}

O
—+‘ HOT
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117VAC *MCT1

*SEE TEXT

S1 L
POWER O OFF

Fig. 3. The printed-circuit template for board 2 is shown in A, and its parts-placement dia-
gram is shown in B. Once both boards have been populated with their on-board compo-
nents, make the appropriate inter-board cannections. When connecting the mains and the
motor to board 2, heavy-gauge wire rated at 15 amps must be used.

Because the LEDs must protrude
through the holes in the lid, their
heights have to be right. The best
way o ensure the proper height is to
insert their leads through board 1,
mount the board on the lid with the
spacers, turn the assembly upside-
down, and solder their leads on the
copper side of the board. When
mounting the other components on
board 1, make sure that their lead

lengths do not cause them to
extend above the board by more
than a V,-inch.

Board 2 is mounted on 1/,-inch
spacers to the bottom of the enclo-
sure. Because the tfransformer is the
tallest component on board 2,
make sure that it is mounted as
close to the board as possible. The
fuse (F1) is a glass-cartridge unit.
Fuse-mounting clips were soldered

waanny amaricanradiohiston.. com

to the printed-circuit board at the
position indicated to hold the fuse in
place. Because IC1 can get quite
warm during operation, be sure to
affach a TO-220-style heatsink to the
tab of the device.

Holes were also drilled at a con-
venient location on one side of the
enclosure, through which to pass
the wires that connect the ECC cir-
cuit to the 117-volt AC mains and
the A/C blower motor. Though not
essential, in the author’s unit a barri-
er strip was mounted to the bottom
of the enclosure next to board 2 for
making the mains’ connections.

Calibration. Before the ECC can be
expected to function properly, the
circuit must be calibrated. The reo-
son for calibration is twofold. First, it
sets the span of temperatures that
are indicated and controlled. And
second, it corrects for inaccuracies
of IC4. To cdlibrate the circuit, you'll
need a thermometer and a digital
voltmeter. The calibration is per-
formed so that the temperature is
controlled between 65°F and 85°F
Note: The temperature indicated by
LED1-LEDI10 lies between 67°F and
85°F (see Table 1).

TABLE 1—LED TEMPERATURE
INDICATION
TEMPERATURE

67

6

7l

73

i)

T

79

g1

B3

A3

LED

0 A0 ) OROA e e P e

The calibration procedure must
be performed in a place where the
ambient temperature remains rea-
sonably constant and within a
range of 67°F and 85°F. Make sure
that IC4 is free-standing in air and
away from any source of heat, such
as your soldering iron or lamps in
the room. Apply AC power to the
circuit after finishing the construc-
fion and double checking all the
solder connections and compo-
nent placements. Keep the lid of
the unit open. Do not connect the
motor to the unit yet. Be careful not
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to touch anything on board 2, since
some of its components are at line
(117-volt) potential.

Use the thermometer to take a
room temperature reading. Adjust
R11, so that the LEDs indicate a
corresponding temperature. For
instance, if the temperature is 75°F
LED1-LED5 should light, while
LED6-LED10 remain extinguished.
That adjustment corrects for cali-
bration errors of IC4, as well as errors
due to self-heating. Next, with the
voltmeter connected across the
two ends of R12, adjust R10 so that
the voltage read is exactly 0.111
volt. That adjustment sets the span
of temperatures that can be set by
potentiometer R12, between 65°C
and 85°C. The adjustments of R10

and R11 are somewhat interactive;

you might have to repeat them

3-15/16
11716 |
- 2-3/4 -
5/16|<—><—>l$/16 |
met _l___#v - LID @'))ﬁ T
7 |0 I LED1-LED10 ) 15116
3/87%009\@@@@0 -
1 |
_@ 10x i Ps :
1-3/4 s3 ; | 7% ' 5/16
st
=i | BOARD 1 l @
— ° -t == = e
[l sz | 4x7/64 ‘ 3x7/32
- ®
PRE-DRILLED COUNTERSUNK HOLES =~
A 11/16
- —
©\ ° BOARD 2 e 7116
MOLDED STUDS — () C
FOR THE
b RS I 170 [i
I rcaa—
4x 7/64\*0‘J —
©) °l@
\ BOX )
ALL DIMENSIONS IN INCHES B

Fig. 4. The placement and dimensions of holes for mounting board [ to the lid are shown
in A, while B shows the mounting location of board 2 in the bottom of the enclosure. Board
1 is mounted to the lid on li-inch spacers. Board 2 is mounted on !i;-inch spacers to the
bottom of the enclosure.

once or twice, in the previously
mentioned order. The cdlibration is
now complete. Connect the motor
to board 2 and close the lid.

Finishing Touches. The ECC can be
neatly dressed up with the controls
and indicators properly marked.
Figure 5 shows the author’s front-
panel layout for the ECC. That label.
which is shown full size, can be pho-
tocopied on a card sheet, cutouts

(Continued on page 46)

~
Do

TEMPERATURE (°F)

—\67 71 73 75 77 79 81 83 85

‘O
o

HEAT
MODE MIN MAX
cooL ELECTRONIC SET TEMPERATURE
sel CLIMATE =
DISPLAY \ CONTROLLER POWER o
RUN / F

‘\

@
Y

Fig. 5. Shown here, at full size, is the author’s front-panel layout for the ECC. The layout
can be photocopied and glued to the lid of the enclosure to give the unit a professional-
looking finish.
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BUILD THE

DECID-O-TRON Il

Decisions! Decisions!
Decisions! Are you tived of
weighing the pros and

cons of life’s everyday problems
in an ill-fated attempt to

come to some conclusion?

If so, perbaps this electronic

decision maker can help to

alleviate the stress.

;2 N on""g fj"‘_ 1 h'
=
ek

0 you have too many deci-
Dsions to make and too little

time in which to maks
them? Has your industrial-grads
Ouijja board been caught lying
lately, and are your darts not even
sticking on the board? By now you
probably do not trust the old coin
toss. You need assistance! Why not
make your decisions the way many
business and political leaders do—
with the help of electronics. Build
the Decid-O-Tron Il and end the
agony! Good idea you say—but
what is this Model Il stuff all about—
was there a Model |, and did | miss
it? The answer is “Yes there was, and
possibly you did.” The original was
published in the November, 1972
Popular Electronics and again in
the Winter 1975 Popular Electronics

Experimenters Handbook.

The original model was built
around RTL ICs, used four C-cell
batteries for power, and relied on
two incandescent lamps with col-
ored jewels for the decision indica-
tors. Unlike the original, the Decid-
O-Tron Il is built around CMOS logic.,
is powered from a 9-volt battery,
uses a bi-colored light-emitting
diode as a decision indicator, and
is much smaller and lighter. Its
greatly reduced weight and size
make it an ideal assistant in the
home, office, or on the golf course!

How It Works. A schematic dia-
gram of the Decid-O-Tron Il is
shown in Fig. 1. Pressing ST connects
the 9-volt battery source to the cir-
cuit. Transistor Q1 (a unijunction

waAMLamearicantadiohisten..com

LEWIS J. NEWMIRE, K5KXM

fransistor-UJT), which operates as a
relaxation oscillator, outputs a fre-
guency that is determined by the
values of C2 and R2. The output of
the oscillator is a 5- to 6-volt, fast-ris-
ing, positive-going pulse that is
applied across R5. That positive-
going pulse is also applied to the
base of Q2 by way of R6, causing it
to go into saturation. When Q2 sat-
urates, its collector (which is fied to
the crock input of IC1, the JK flip-
flop) goes low. The output collector
voltage of Q2 remains in that state
until the pulse across RS decays to
near zero.

Note that all of the y and k inputs
of IC1 are tied high, while both the
sET and ReseT inputs are fied low.
Under those conditions, each clock
pulse causes the flip-flop to toggle,
thus causing the @ and @ outputs to
alternately go low and high. The
state of the @ and @ outputs deter-
mine the direction of current flow-
ing through R8 and LED 1. When cur-
rent flows in one direction, LED1
emits red light, but when the direc-
fion of current is changed, LED]
emits green light. The LED’s color
changes hundreds of times per
second (once for each pulse from
relaxation oscillator Q1). To the
naked eye, the LED appears to give
off a yellow light.

Pressing S2 causes the unit fo
eventually reach a “decision.” The
current that, to this point, flowed
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Fig. I. The Decid-O-Tron 1. comprised of a single integrated circuit, a pair of transis-
tors (one of which, Q1. is configured as a relaxation oscillator), and a few support com-
ponents, uses a bi-color LED to indicate a yes or no decision.

0_)""

<—————————— 2.3/8 INCHES —

Fig. 2. For ease of construction, while reducing the possibility of construction errors, it
is recommended that the project be assembled using this template of the author’s printed-
circuit layout, which measures 2-313 by 2-1ig Inches.

through S2 and the timing network
comprised of R2 and C2 now flows
through R2 and C2, as well as R1
and C1. That rerouting of current
causes C1 to begin charging.
thereby reducing the amount of
voltage applied to the emitter of
Q1. Eventually, the voitage applied
to Q1 reaches a leve! that’s insuffi-
cient to sustain oscillation. When
the oscillator stops, LED1 will be red
or green, indicating that a “deci-
sion” has been reached—green for
yes and red for no.

Construction. Although the circuit
is simple enough to be assembled
using any type of construction, it is
recommended that the project be

assembled using printed-circuit
construction. The author’s proto-
type was assembled on a printed-
circuit board, measuring 2-3/ by 2-
I1g inches. A template of the
author’s printed-circuit layout is
shown in Fig. 2. The printed-circuit
approach was used because it sim-
plifies construction, while reducing
the possibility of construction errors.

Once you've efched your print-
ed-circuit board and obtained all
of the components listed in the
Parts List, construction can begin.
Note: For the circuit to perform
properly, C1 must have very-low
leakage current. Connecting C1
across a power supply of 10 to 15
volts for several minutes will properly

www americanradiohistorvy com

& PARTS LIST FOR THE *
DECID-O-TRON Hi

SEMICONDUCTORS =~ -
JCT—CD4RSRE CMOS 1K Mip- -
flop, integrated circuit :
LEDI1—Bi-color {rec/green) 1|ght- ;
emitting dinde 2 :
QI1—2N487ik 2N4871 or SK9 121
N-channel LUJIT
Q2—MP82227A general-purpose
NPN silicon transismrg

RESISTORS &
. (All resistors are !z-watt, 5% umts)
R1—10-chm

W

R2--39,000-ochm

R3751-megohrn 12 : -

R4—270-0hm =

R5—47-ohm % #

R6—100.000-ohm ; p
* R7—27.000-chm” ., A

R8—470-ohm % 2 i

CAPACITORS “
CI—100-mF, 35-WVDC, electrolytic -
{2, C3—0.1-miF, cemamic disc 2
C4—-—10—mF«16—"-‘rVDC lanmlum :
T s b 2
. ADDITIONAL P:I.IITS
AND MATERIALS
» B1—9-volt, iransistor-radia battery
S1-—8PST normullv-open,
maomentary-contagt, push- - s
. hutton switeh
S2—5PST novmally-closed, «
' momentary- contact, push-
% button switch ” oo
-~ Printed-circuit materials, enclo-
sure (RS part #271-233 or simi-

B o

-
Q«éﬁ E¥4

i

lar), battery holder (RS part s
‘#0270-326 or similar), 9-volt bat-
tery connector, wire, solder, sy

& 4 B #
hargbware, et e

Note: The following par[s: fior the
Decid-O-Tron ure available
from: Eljay Elecrronics, PO Box

L« BSE6A3 Tulsa. (K 74169, The .
prinfed-circuit boand only for
500 postage paid: Q1 {the
2N4870 M-channel LIIT) for $3.00
postage paid, Please allow 4
to 6 wesks for delivery. e

e o wwr ¥

“form” it, thereby reducing leakage
current to an acceptable level.
Assemble the printed-circuit
board, using Fig. 3 as a guide. Pay
close attention to the orientation of
the polarized components (Q1, 2,
C1,C4, and IC1).Note that because
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LED1 is a bi-color unit, its orientation
is of little concern, but there is anoth-
er concern. The leads of LED1 must
be trimmed to about 3, of an inch
and bent as shown in Fig. 4 at about
11pinch from the base to form *‘feet.”
The feet formed by the bend in the
leads of LED1 are then soldered to
the appropriate pads on the foil
side of the unit’'s board.

Unlike the original Decid-O-Tron
(which was housed in an oversized
enclosure in order to accommo-
date the unit’s power source), the
present incarnation—the Decid-O-
Tron ll—is housed in medium-sized
plastic enclosure, measuring 5-1/g
by 2-113 by 1-5/3 inches. Drill mount-
ing holes for S1 and S2 in opposite
sides of the enclosure. Be sure to
allow sufficient clearance so that
the circuit board does not physical-
ly contact the switches. Mount the
switches, and secure a 9-volt bat-
tery holder to the bottom of the
enclosure using an ample amount
of epoxy.

In the author’'s prototype, the
printed-circuit board was mounted
to the enclosure using a single #6-
32 x 1-1,-inch, flat head screw, as
shown in Fig. 4, and secured in
place using #6-32 nuts. (Using that
scheme also allows the board to
be adjusted up or down with the
nutfs fo set the appropriate height
for the LED.) The screw was secured
to the bottom of the enclosure with
epoxy. In order to set the proper
position for the board, temporarily
mount the board (with the foil side
up) to the screw. Place a generous
layer of epoxy over the head of the
screw and lower the assembly into
the case. Press the assembly firmly
info the enclosure to spread the
epoxy. Allow the epoxy to cure
thoroughly.

After the epoxy has cured,
remove the board from the mount-
ing screw and build a layer of epoxy
over the head of the screw and on
to the case to form a solid mount.
Allow that layer to cure. Once
cured, permanently mount the
printed-circuit board, and adjust it
fo the appropriate height. Solder
the wires from the switches and bal-
tery connector to their respective
pads. as outlined in Fig. 3.

Your Decid-O-Tron Il is now ready
to help you make those difficult

*SEE TEXT

Fig. 3. Once you've etched your printed-circuit board and obtained all of the components
listed in the Parts List. assemble the printed-circuit hoard. using this parts-placement
diagram as a guide. Be sure to pay close attention to the orientation of the polarized com-
ponents.

ALL DIMENSIONS IN INCHES LED

PC BOARD JL_¥v

6-32x1/4 NUT & WASHER --___ u
Efﬁﬂ.. - "y

6-32x1/4 NUT & WASHER —

15/16

6-32x1 1/4 F_AT HEAD SCREW

Fig. 4. In the author's prototvpe, the printed-circuit board was mounted to the enclosure
using a single screw, as shown here, and secured in place using a pair of matching nuts.

decisions for years to come. Is the Whatever your intended use for

outfput fruly random? Is this model
as reliable as the original? We asked
the Decid-O-Tron Il those very ques-
fions and 50% of the time it said
“Yes”.

[TV I VALY 22 VoV A TataV 2t ZaVa [PaY At TS JaVa WAPaYat 2l

the Decid-O-Tran |l, it is sure to give
you and your family and friends
hours of fun. Or, perhaps it could be
used as your young child’s next sci-
ence project. [ ]
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he Beverage (or Wave) an-
I tenna is considered by
many experts to be the best
receive antenna available for Very
Low Frequency (VLF), AM broad-
cast band (BCB), medium wave
(MW), or Tropical Band (low HF
region) DXing. The Beverage was
used by RCA at its Riverhead, Long
Island, NY station in 1922, and a
technical description by Dr. Harold
H. Beverage (for whom it is named)
appeared in QST magazine in
November 1922, The U.S. Navy is
said to have erected a "Beverage
antenna farm” in Hawaii during
World War Il to listen to Japanese
home islands broadcasts on the
AM broadcast band. Dr. Beverage,
Qa pioneer in radio communica-
tions, was awarded the U.S. Army
Signal Corps Certificate of Ap-
preciation in 1944 for numerous
wartime contributions to the
Army’s communications systems.
Dr. Harold H. Beverage, W2BML,
passed away in January 1993, at
the age of 99.

[
g

Properties of the Beverage Antenna.
The Beverage antenna is a long-
wire antenna of very special
design—more than one wavelength
(OX) in length, although some
authorities maintain that >0.5\ is suf-
ficient. The Beverage provides good
directivity and gain in the low-fre-
guency bands, VLF through MW,
although good results are relatively
easy to obtain up fo the 31-meter
©@.5 MHz) band. Some attempis
have been made at making Bev-
erage antennas work as high as the
11-meter Citizen’s Band or the 10-
meter ham band (28.0-29.7 MH2).
In reception (and due to reci-
procity, also in fransmission), the
Beverage antenna works on ver-
tically-polarlzed waves arriving at
low angles of incidence. These
conditions are normal in the AM
BCB, where nearly all transmitting
antennas are vertically polarized. In
addition, the ground-and sky-wave
propagation found in the VLE AM
BCB. and low MW bands are rela-
tively consistent. As the frequency

www americanradiohistorv com

The BeverAGE ANTENNA

increases, however, two factors
become increasingly dominant.
First, the likelihood of horizontal
polarization increases, since the
shorter wavelengths at those fre-
quencies make horizontal an-
tennas easier to construct. Second,
shortwave propagation becomes
less consistent at higher frequen-
cies. The polarization of the re-
ceived signals not only changes in
those bands, but constantly does so
when conditions are unsettied. It is
the strong dependence of the
Beverage on relatively constant ver-
tical polarization that makes me sus-
pect claims of Beverage-like perfor-
mance above the 25-meter band.

Beverage antennas are com-
monly found in receiving stations.
For a transmitter, the earth losses
are large compared with the radi-
ated energy. and the reduced effi-
ciency more than offsets any
improvement in directivity.

Figure 1 shows the basic single
wire Beverage antenna. It consists
of a single conductor (No. 16 to No.
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Fig. 1. The Beverage antenna for low frequency reception.

Fig. 2. Beverage antennas work best over poorly conductive ground because of bending
of the E-field lines of force.

8 wire, with No. 14 being most com-
mon) erected about eight to ten
feet above ground. The antenna is
pointed in the direction of the
desired receliving (or transmitting)
station. Some Beverages are unter-
minated (and bi-directional). but
most are terminated at the far end
in a resistance (R) equal to the
antenna’s characteristic imped-
ance. The receiver (or transmitter)
end is also terminated in its charac-
teristic impedance, but generally
requires an impedance matching
transformer to transform the anten-
na impedance to the 50-ohm
impedance input used by most
modern fransceivers.

The Beverage antenna depends
on being erected over poorly con-
ductive soil, even though the termi-
nating resistor needs a good
ground. Thus, one source claimed
that sand beaches adjacent to
salty marshes make the best
Beverage sites (a bit of overstate-
ment). Figure 2 shows why poorly
conductive soil is needed. The E-
field vectors are launched from the
vertically-polarized transmitting an-
tenna perpendicular to the Earth’s
surface. Over perfectly conducting
soil, the vertical waves would
remain nearly vertical. But over
imperfectly conducting soil, the
field lines tend to bend close to the

_____unany amaricanradiohistens-com

point of contact with the ground.
As shown in the inset to Fig. 2, the
bending of the wave provides a
horizontal component of the E-field
vector, and this provides the means
of generating an RF current in the
conductor wire.

Beverage directivity is an interest-
ing phenomenon. Considering the
Beverage as a receiving antennaq,
when signals arrive from either side—
that is perpendicular or broadside to
the wire—all sections of the wire are
excited in-phase with each other.
When these signals propagate
along the wire, they reach the
receiver end essentially out of phase
with each other, so they cancel.
Thus, the Beverage exhibits very
deep nulls off the sides at right
angles to the wire, The directivity
pattern of a 1xdong ferminated
Beverage antenna is shown in Fig. 3.

Signals arriving from either end of
the wire produce electrical situa-
tions that are similar to each other,
but with opposite results. Signals from
either direction set up in-phase rein-
forcing waves at the ends. Signals
arriving from the forward direction
propagate along the wire fowards
the receiver end, and fo build up a
strong resuttant that is heard by the
receiver. Signals arriving from the
rear direction also build up in-phase
reinforcing electrical signals, but
these propagate towards the termi-
nation resistor end, where they are
absorbed by the resistor and are
therefore lost. If the termination resis-
tor, R, is matched to the characteris-
tic impedance of the antenna, 7,
then there will be no reflections back
down the wire (which could reduce
the depth of the rear null).

Beverages and Transmission Lines.
A good “thought model” for the
Beverage anftenna is to regard it as
a parallel wire transmission line with
one good conductor (the wire) and
one lossy, poor conductor (the soit
underneath). As with any transmis-
sion line, the electrical wave in the
wire has a lower velocity of propa-
gation than the electromagnetic
(EM) wave in free space. The free
space EM wave fravels af the
speed of light (denoted by the let-
ter ), while the electrical signal in
the wire set up by the passing EM
wave travels at a velocity of 0.85¢
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to 0.98c, depending on the design
and installation of the antenna. The
velocity factor (k) is the ratio of the
actual velocity (v) to the free space
velocity (C), or k = v/c. The velocity
factor is sometimes expressed as a
decimal (e.g. 0.90), and sometimes
as a percent (e.g. 90%). The veloci-
ty factor for the Beverage increases
with antenna height, although the
rate of increase slows down above
heights of approximately ten feet.

All transmission lines have an
aftribute called characteristic im-
pedance, symbolized by Z,. Al-
though the rigorous definition is a bit
more complex, it is possible to define
Z5 in terms of what happens in
practical circuits. If an electrical sig-
nal is launched onto a transmission
line that is terminated at its far end
by a resistance (R) equal to Z, then
al of the forward signal power is
either radiated as an EM wave or
absorbed by the terminating resis-
tor; no signal is reflected back down
the line fowards the source. But if R+
Zo. a reflected signal will arise, and
its amplitude is proportional to the
mismatch between R and Z,.

In a similar manner for the
Beverage receiving antenna, a
component of the signal set up in
the wire by the EM wave travels
towards the receiver, while another
component travels towards the
termination. The signal heading
towards the termination is absorbed
by the resistor. At the receiver end, if
the value of Z5 does not fall on a
standard resistor value, then you
can do either of two things—make
a network of standard value resistors
that does match Z, or use a poten-
tiometer (variable resistor) and set it
to a value equal to Z,. In any event,
only non-inductive resistors such as
carbon composition or metal film
are suitable (Note: Many poten-
tiometers are wire-wound).

In the ideal situation, the Bev-
erage is a traveling wave antenna
and exhibits no standing waves
from the incoming EM transmission.,
Part of the received signal is ab-
sorbed in the termination and the
remaining energy travels down the
line to the receiver.

Like the long-wire antennq, the
Beverage antenna needs a termina-
tion resistor that is connected to a
good ground. This requirement may

Fig. 3. Directivity pattern for a I\ Beverage terminated in its characteristic impedance.

Fig. 4. Use of a ground-to-ground wire and radials to improve Beverage performance.

be harder to meet on Beverage
antennas because they work best
over lossy ground, which doesn’t
make a very good ground connec-
fion. On Beverage installations, a set
of resonant radials can be used at
the resistor ground to form an artifi-
cial “good ground.” Insulated or
bare wire, quarter- wavelength long,
makes the best radials. However, a
substantial improvement in the
ground is possible using just bare
wires from fifteen to twenty feet long,
buried in the soil just below the sur-
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face far enough to prevent erosion
from bringing it to the surface. Many
articles and books on Beverages
show ground rods of two or three
feet long, which borders on the
ridiculous. Poor soil requires longer
ground rods, on the order of six to
eight feet. Copperclad steel make
the best rods.

In his Beverage Antenna Hand-
book (see sidebar),Victor Misek,
who may well be the leading expo-
nent of the Beverage antennaq, also
recommends using a wire connec-
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Fig. 5. Slope the last 60 feet or so from the 10-foot height of the wire to the grounded end

of the resistor.

Fig. 6. Toroid transformer for the receiver
end.

tion between the ground connec-
tion at the termination resistor and
the ground connection at the
receiver transformer (Fig. 4). Accord-
ing to Misek, this wire helps stabilize
the impedance variations at higher
frequencies.

Length of the Beverage Antenna.
Another of the debates found
among Beverage fans regards the
best length for the antenna. Some
sources say that the length can be
anythingl =0.5\, while others say
=1\ is the minimum size. One camp
says that the length should be as
long as possible, while others say it
should be close to a factor called
the Maximum Effective Length
(MEL), which is calculated from:

MEL = N/(4({100/k} - 1))

where: MEL is the Maximum
Effective Length in meters; A is the
wavelength in meters: and k is the
velocity factor of the wire, expressed
as a percentage. Just to give you @
feel for the numbers, if you want to
figure the MEL for a 1.8 MHz amateur
frequency Beverage, then use \ =
160 meters. Assuming a velocity fac-
tor, k, of 85%, we find that the
Maximum Eeffective Length should
be around 227 meters or 744 feet
long—over two football fields long!

Misek uses numbers like 1.6\ to
1.7\ over the 1.8 to 7.3-MHz region,
and 0.53x to 0.56n on frequencies
lower than 1.8 MHz. Dr. Beverage
was once quoted as saying that
the optimum length is 1A.

Building the Beverage. Instaliation of
the Beverage antenna is not overly
critical, if certain rules are followed.
The antenna should be installed at a
height of eight to ten feet off the
ground, and shouid be level with the
ground over its entire length. if the
ground is not fiat enough to make a
level installation possible, then try to
use a height that is eight to ten feet
above the average terrain eleva-
tion along its run. A popular installa-
fion method is to erect 16-foot 4x4
lumber such that three to four feet
are buried in a concrete filled post-
hole. Use lumber that is treated for
outdoor use, that is, lumber sold for
add-on decks and porches. The wire
can be fastened to the 4X4 posts
using either ceramic stand-off
("beehive”) insulators or electric
livestock control fence insulators
(which are preferable). Try to use
one contiguous length of wire for
the antenna, if possible, in order to
avoid soldered splices and joints.
One of the Beverage instaliation
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difficulties shared with other long-
wire antennas is the need to slope
down to a point where a termina-
tion resistor can be easily installed
close to the ground. While the long-
wire can be sloped over a large
portion of its length, the Beverage
should only be sioped downwards
over the last sixty feet or so (Fig. 5).

Feeding the Beverage Antenna. As
pointed out, the Beverage antenna
must be matched at both ends
with terminations equal to the
characteristic impedance of the
antenna. At the feed end, where
the receiver is connected, this
requirement usually means that a
transformer is needed because the
usual receiver antenna connection
wants to see a 50-ohm source.

A transformer consists of two or
more coils of wire arranged so that
the magnetic field of one coil cuts
across the other. Although air trans-
formers are common, those used
with Beverage antennas tend to be
either powdered iron or ferrite toroid
(i.e. "doughnut” shaped) cores (see
Fig. 6). These cores are available
from Amidon Inc. (250 Briggs
Avenue, Costa Mesa, CA 92626. Tel.
800-898-1883).Sizes range from 0.125
inch outside diameter (0.d.). to 5.2
inches o.d. For transmitting, size is
important, but for receiving, the
convenience of building the trans-
former is more important. The cores
are also classified according to
material, and this atfribute is fre-
quency sensitive. The Amidon cata-
log gives data and ordering instruc-
tions for the various frequency
ranges and sizes.

Transformers produce an imped-
ance transformation according to
the expression:

Np/Ns = VZp/Zs

where: Np is the number of turns in
the primary winding; Ns is the num-
ber of turns in the secondary wind-
ing; Zp is the impedance connect-
ed to the primary winding (in
Beverage antennas it is Zg): and Zp
is the impedance connected to
the secondary winding (typically
50 ohms). We know the required
impedance transformation (Zp/Zs)
by comparing the value of Z4
(which connects to the primary
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winding), and the receiver system
impedance (which connects to
the secondary winding)—the latter
is usually 50 ohms,

The usual practice is to select an
inductance for the transformer
winding that is high relative to the
highest impedance to be matched.
Beverage antenna experts recom-
mend an inductance of 637 uH for
the primary, which transiates to 35
turns of wire on the Amidon FT-50-43
core ("FT” denotes ferrite material,
"80” means a 0.50 inch o.d., and
*43" is the material mixture type. The
43 mixture is nickel-zinc, works to
about 80 MHz, and has a perme-
ability p of 850). To match 500 ohms
to 50 ohms, we need 11 turns on the
secondary. Thus, we can select an
FT-50-43 ferrite toroid core, and then
wind the primary with 35 turns of No.
26 enameled wire, and the sec-
ondary with 11 turns of the same
wire. Other cores are also useful, and
indeed may be better for the BCB.
These would require different turns
ratios from the example given
above.

The =500-ohm impedance of
the Beverage makes a reasonable
match to the “HI-Z* (high impead-
ance) inputs of some receivers (as
well as the normal impedance of
older receivers), but direct connec-
fion is not recommended because
of safety reasons. The Beverage is a
huge static electricity generator.
Static build-up on the wire can pro-
duce discharges that will destroy
the RF input circuitry of solid-state
receivers. As a result, even when no
impedance transformation is need-
ed, a 1:1 transformer is recom-
mended because of the discharge
path to ground through the sec-
ondary winding.

Better performance, especially
noise performance, is achieved if
the transformer is wound using a
Faraday shield technique. This
method is shown in Fig. 7. The pri-
mary winding is wound in the nor-
mal manner with enameled hook-
up wire. The secondary, however, is
made with a length of coaxial
cable for the wire. Small sizes, such
as RG-174/U or even RG-58/U, wil
sufice for medium to large size
cores. One end of the wire is
stripped back and the shield
removed, exposing the inner insula-

tor and conductor; remove about
'f-inch of the inner insulator to
expose the conductor. The other
end is trimmed to allow '/einch of
inner conductor to be exposed,
along with '/-inch of inner insulator
and '-inch of the shielding outer
conductor; solder the inner con-
ductor of the other end to the
outer conductor of this end (be
sure not to use too much heat, or
the inner insulator will melt).

The transformer can be mount-
ed in either a shielded metal box or
a non-shielded box, but it must be
mounted at the feed end of the
wire, with no down-lead (other
than the coax). The chief require-
ment is that the box be weather-
proofed. Avoid mounting the trans-
former on the pole if possible. This
can be done if the Beverage wire is
sloped gently from the normal
height (8 feet to 10 feet) to the
ground level (Fig. 8). As in the case
of the termination resistor men-

Fig. 7. Use of coaxial cable to form a
Faraday-shielded transformer.

Fig. 8. Use the same sloping of the last 60 feet down to the receiver end as was used at

the ground end.

tioned earlier, the slope should be
over about sixty feet, but not signifi-
cantly more. Also shown in Fig. 8 is
an alternate transformer scheme
(see inset) that can be used with
any Beverage, not just the sloping
feed type. This transformer is called
an autotransformer because the
same winding is used for both pri-
mary and secondary. The sec-
ondary is merely tapped down on
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the primary at the correct imped-
ance level. Some people use a
series of taps on the primary, and a
switch to select one tap from the
many, in order to accommodate
several different impedance levels.

Figure 9 shows a Zepp-fed Bev-
erage antenna. A parailel transmis-
sion line is made by spacing two
No. 14 lengths of wire, each long
enough to reach the feed end of
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ig. 9. Zepp-fed Beverage antenna.

the Beverage, twelve inches apart.
Use either plastic or wooden dow-
els to keep the wires spread apart
(as many dowels as needed may
be used). The feed transformer is @
balanced autotransformer consist-
ing of 36 turns of No. 26 enameled
wire over a suitable core (e.g. FI-
50-43). The center tap is at eight-
een turns and is grounded. The
center conductor of the coaxial
cable to the receiver is connected
to a tap on the “cold” end that
matches the impedance. For 50
ohms, tap the coil six turns from the
ground connection.

Steerable-Notch Antennas. A Bev-
erage erected with two wires—par-
dliel to each other, at the same
height, spaced about 12 inches
apart, with a length that is a multiple
of half wavelength—is capable of
null steering. That is, the rear nulls in
the pattern can be steered over A
range of 40 to 60 degrees. This fea-
ture allows strong off-axis signals to
be reduced in amplitude so that
weaker signals in the main lobe of
the pattern can be received. There
are at least two varieties of the
steerable wave Beverage (SWB).

el

PHASE
CONTROL
CIRCUIT

Fig. 10. Steerable-notch Beverage antenna.

Fig. 11. Balanced version of the steerable-notch Beverage.

One variety is shown in Fig. 10.

The two parallel wires in Fig. 10
are terminated differently. Wire A is
grounded in a radial and ground
rod system. without a termination
resistor; Wire B is open-circuited.
When a passing signal produces a
voltage in these wires, the results are
exactly opposite. Both wires form a
“transmission line” to ground, but
one is open-circuited so it sees an
infinite load impedance, while the
other is shorted so it has a zero load
impedance. In both wires, the trav-
eling wave propagates to the other
end. and reflects 100 percent back
towards the receiver. In Wire A, how-
ever, the reflected signal reverses

A oo anradiobictorn . cam

phase with respect 1o the incident
forward signal, while in Wire B the
open-circuit load causes an in-
phase reflection. Whether these sig-
nals cancel or add depends on the
nature of the load circuit. If the load
is resistive (see “alternate load” in
Fig. 10). the antenna is unidirection-
al. If the second transformer, T2, is
used as the load for T1, however, the
reception is bi-directional, but only
one direction at a time. A two-
antenna coaxial switch can be
used to select Port-A or Port-B,
depending on the desired direction
of reception.

If null steering behavior is de-
sired, then use is made of a Phase
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Control Circuit, PCC, (see inset to
Fig. 10) consisting of a potentiome-
ter, an inductance and a variable
capacitor in series with each other.
Varying both the “pot” and the
capacitor will steer the null. You
can select the direction of recep-
tion, hence the direction of the null,
by using a switch to swap the
receiver and PCC between Port A
and Port B,

The other variation on the theme
is shown in Fig. 11. This antenna is the
same as the previous case on the
receiver end, except for the PCC
being hard-wired, rather than mov-
able—both designs are accept-
able. On the termination end, how-
ever, a trifilar transformer (three inter-
leaved windings) is used to termi-
nate the two wires.

So there you have it—designed
over 75 years ago, the Beverage
antenna still finds wide usage for the
low-frequency dficionados. With its
unique propagation properties cou-
pled with its inexpensive material
cost, the Beverage antenna is the
optimum low-frequency antenna
available today. -]

the lid of the enclosure to give the
unit a professional finish. Now all
that’'s left to do is install your
Electronic Climate Controller in your
environmental control system and

CLIMATE CONTROLLER

(continued from page 36)

made at the appropriate locations

(the shaded areas), and glued to sit back in complete comfort. [
ENCLOSURE
LID BOARD 1

R12

# REMOTE
SENSOR

&
-RY1
PHONE T
JACK
(OPTIONAL)

BARRIER F1
TERMINAL
BLOCK

BOARD 2

The two printed-circuit boards, as well as the off-board components that make up the
Electronic Climate Controller's circuitry. are easily housed in and mounted on the wnit's
simple plastic enclosure. The optional barrier block makes it easy 1o wire the wnit into vour
existing climate control svstem, while the optional phone jack allows for easy connection
of a remote sensor.
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The appearance and functionality of the finished projeci can be greaily enhanced by affix-
ing a photocopy of the author’s front panel label to the lid of the enclosure. The label
includes switching designations as well as outlining the significance of each lighted LED.
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BUILD YOUR OWN INTELLIGENT
AMATEUR RADIO TRANSCEIVER
by Randy L. Henderson

Aimed at amateur-radio operators and
anyone else interested in how modern
radio transceivers work, this book is a
complete guide to the entire process of
building, using and enjoying a sophisti-
cated radio transceiver. It thoroughiy
explains how to build a microprocessor-
controlled, multiband, multimode HF
transceiver. Using a building block
approach, it starts with the speaker and
microphone and ends with the antenna.

Bunp Your Ouy
INTELLIGENT
AMATEUR RADIO
IRANSCEIVER

The book provides easy-to-follow
descriptions of how the radio works,
features easy-to-build single-sided cir-
cuit boards, and contains detailed cir-
cuit-board layouts and extensive parts
lists. A source list for parts suppliers is
also included. Plans for smaller projects
such as a simple frequency synthesizer
and a spectrum analyzer are present-
ed. As well as examining construction
techniques, the author describes the
operation and purpose of each circuit.
Unlike some home projects, the main
transceiver calls for techniques that are
similar to those for commercially pro-
duced equipment.

The how and why of frequency syn-
thesis Is emphasized. The book cov-
ers, in detail, interfacing digital and
analog circuitry, keeping digital switch-
ing noise out of sensitive analog cir-
cuits, understanding the real-world
behavior of RF circuits, and mastering
circuit-board fabrication. How to inter-
face a microcontroller to various /O
devices and how to do assembly pro-
gramming of the Intel 80C31 microcon-
troller is explained.

The author is an electronics techni-
cian with more than 20 years experi-
ence in the design, fabrication,
troubleshooting, and repair of many
types of electric and electronic circuits.

Build Your Own Intelligent Amateur
Radio Transceiver costs $39.95 hard-
cover, and $29.95 paperback, and is
published by McGraw-Hill, Inc., 11
West 19th Street, New York, NY
10011; Tel. 800-2MCGRAW or 212-
337-5951.

CIRCLE 91 ON FREE
INFORMATION CARD

THE IN-HOME VCR
MECHANICAL REPAIR &
CLEANING GUIDE

by Curt Reeder

Geared to home VCR users who
would like assistance in maintaining
their equipment, this book also serves
as a guide for people considering
starting a VCR service business of
their own. Like anything in the home, a
VCR requires minimal maintenance to
keep functioning well. All you need are
a few small hand tools such as tweez-
ers, cleaning fluid, a power screwdriv-
er, and cotton swabs—a technical or
electrical engineering degree is not
required.

The fn-Home
r Mechanical Repair
“ CR & Cleaning Guide

by St Redon

This guide shows readers the many
tricks and secrets of VCR mainte-
nance. The information that's included
gives a firm foundation for servicing
your own VCR or creating a personal
service business. Based on the notes
and remedies that the author compiled
while running his own in-home VCR
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repair and service business, this book
is written in easy-to-understand terms.
it presents the repair and cleaning of
VCRs as a step-by-step process,
teaching the reader how to identify the
fault affecting the VCR and how to cor-
rect it.

The reader is led through the fun-
damentals of getting started and the
basic tools and tricks of the trade. This
is followed by a description of the parts
of the VCR, how they work, and how
they go together. The author then goes
on to a discussion of common prob-
lems and how to fix them. The book
ends with an analysis of 12 actual ser-
vice calls.

The In-Home VCR Mechanical
Repair & Cleaning Guide costs $19.95,
and is published by Prompt Publica-
tions, Division of Howard W. Sams and
Company, 2647 Waterfront Parkway
East Drive, Suite 300, Indianapolis, IN
46214-2041, Tel. 800-428-7267.

CIRCLE 92 ON FREE
INFORMATION CARD

MCM ELECTRONICS
CATALOG #39A
from MCM Electronics

included in MCM Electronics’ latest
catalog are over 36,000 national
brand-name items for the consumer
electronics repair, hobbyist and ser-
vice industries. The catalog is orga-
nized into 25 groupings for easy
reference.

T e 1

- N2

BECTRONICS

5 365,

Over 9,000 new items have been
added—their biggest expansion to
date. Project accessories, semicon-
ductors, cannectors, test equipment,
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computer, audio products, hundreds of
original OEM and generic TV/VCR
repair parts are just some of the new
items. Among the manufacturers who
are represented for the first time are
Philips/Magnavox, Sony, Tektronix,
Duracell, Belden and Klein Tools.
MCM Electronics Catalog 39A is
free  upon request from MCM
Electronics, 650 Congress Park Drive,
Centerville, OH 45459-4072; Tel. 800-
543-4330; Fax: 937-434-6959; Web:
www.mcmelectronics.com.

THE ELECTRICIAN'S TROUBLE-
SHOOTING POCKET GUIDE
by John E. Traister

This handy reference provides instant
access to all the practical information
and expert guidance that the electri-
cian needs. It covers methods to effec-
tively test and troubleshoot all types of
electrical systems: residential, com-
mercial, and industrial. With abundant
ilustrations and useful checklists, the
book shows exactly how and when to
use a wide variety of testing equip-
ment, including meters, ammeters,
voltmeters, and megohmmeters. |t
also spells out crucial precautionary
measures for preventing circuit and
component damage during testing.

Readers will find detailed, step-by-
step procedures for verifying that instru-
ments are working properly, and for
calibrating sensitive electronic instru-
ments and equipment. Techniques for
troubleshooting various circuits and
equipment—ranging from incandescent
fixtures to mercury lamps, from motors
to motor controls, and from overcurrent
devices to transformers—are explained
in detail. Extensive troubleshooting
charts help electrical technicians be-
come familiar with common malfunc-
tions, identify their probable causes,

and take corrective action.

Small enough to fit in a toolbox, this
sturdy little guidebook is a valuable
working companion for every electrician.

The Electrician’s Troubleshooting
Pocket Guide is published by McGraw-
Hill, 11 West 19th Street, New York, NY
10022;. Tel. 800-2MCGRAW or 212-
337-5951; Fax: 212-337-4092; Web:
www.ee.mcgraw-hill.com.

CIRCLE 93 ON FREE
INFORMATION CARD

CREATING INTERNET ENTER-
TAINMENT: A COMPLETE GUIDE
FOR WEB DEVELOPERS AND
ENTERTAINMENT
PROFESSIONALS

by Jeannie Novak & Pete Markiewicz

This book and CD-ROM package pro-
vides a complete guide to planning,
creating, operating, and marketing
entertainment-based sites on the In-
ternet (“Intertainment”). It is aimed at
Web site developers and professionals
in the entertainment industry, as well as
people who work for non-entertainment
companies but would like to add enter-
tainment components to their Web
sites.

‘ Creating Interne
Lriertuinment
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The book analyzes Internet audi-
ence demographics and shows how to
appeal to the emerging entertainment
marketplace. It details the design princi-
ples and software tools needed to make
Intertainment “sizzle,” including how to
set up a compilete virtual production stu-
dio. The book teaches effective publici-
ty and promotion techniques for Internet
entertainment sites, and outlines new
entertainment business and financial
models and management methods.

The accompanying CD-ROM pro-
vides Internet connectivity software
with one-step installation and demos of
cutting-edge site development tools. It
also features multimedia helper appli-
cations and plug-ins needed to get the
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most out of today’s “Intertainment”
sites. Updates to the book and links to
new technologies and “Intertainment”
sites can be accessed at http:/kspace.
com/intertainment.

Creating Internet Entertainment: A
Complete Guide for Web Developers
and Entertainment Professionals costs
$39.95 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/
compbooks/.

CIRCLE 94 ON FREE
INFORMATION CARD

B&K 1997/98 TEST
INSTRUMENTS &
ACCESSORIES CATALOG
from B&K Precision

B&K Precision’s new line of high-per-
formance oscilloscopes, digital multi-
meters and power clamp-on meters is
highlighted in their 1997/98 product
catalog. B&K now offers one of the
largest selections of test instruments
available, with the addition of such
products as the 5300 series, 50,000-
count, digital multimeters. All price
ranges and performance levels are
represented.

The 72-page catalog features an
index and product guide for quick refer-
ence, as well as detailed specifications
on each product category. The product
categories are oscilloscopes, DMMs,
power supplies, function generators,
spectrum analyzers, oscilloscopes, and
a wide variety of component testers,
test leads and accessories.

The 1997/98 Test Instruments &
Accessories Catalog is free upon
request from B&K Precision, 6470 W.
Cortland Street, Chicago, IL 60707-
4098; Tel. 773-889-1448; Fax: 773-749-
9740; Web: www.bkprecision.com. W
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Alaska

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

Arkansas

Telephone Store
PO. Box 804
Searcy, AR 72145

California

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

Ford Electronics
8431 Commonwealth Avenue
Buena Park, CA 90621

All Electronics
14928 Oxnard Street
Van Nuys, CA 91411

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

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

Electronics Warehouse
2691 Main Street
Riverside, CA 92501

Orvac Electronics
1645 E Orangethorpe Ave.
Fullerton, CA 92631

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

JK Electronics
6395 Westminster Blvd.
Westminster, CA 92683

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

Kandarian Electronics
1101 19th Street
Bakersfield, CA 93301

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

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

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

HCS Electronics
6819 S. Redwood Drive
Cotati, CA 94931

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

Metro Electronics
1831 J Street
Sacramento, CA 95814

HSC Electronics
4837 Amber Lane
Sacramento, CA 95841

Colorado

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

Connecticut

Cables & Connectors
2198 Berlin Turnpike
Newington, CT 06111

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

Georgia

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

Illinois

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

Kansas

Electronic Hobby Shop
309 E. McKay
Frontenac, KS 66763

Maryland

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

Amateur Radio Center
1117 West 36th Street
Baltimore, MD 21211

Massachusetts

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

Michigan

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

The Elec. Connection
37387 Ford Road
Westland, M1 48185

Minnesota

Acme Electronics
224 Washington Avenue N.
Minneapolis, MN 55401

Missouri

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

New Jersey

Lashen Electronics Inc.
21 Broadway
Denville, NJ 07834

New York

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

Unicorn Electronics
Valley Plaza
Johnson City, NY 13790

Ohio

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

Oregon

Norvac Electronics
7940 SW Nimbus Avenue
Beaverton, OR 97005

Taztronics
257 N. Wasson St.
Coos Bay, OR 97420

Pennsylvania

Business & Computer Bookstore
213 N. Easton Road
Willow Grove, PA 19090

Texas

Mouser Electronics
958 N. Main Street
Mansfield, TX 76063

Tanner Electronics
1301 W Beltine
Carrollton, TX 75006

Electronic Parts Outlet
3753 B Fondren
Houston, TX 77063

GMD Electronics
2625 S. Loop Hwy.
Alvin, TX 77511

Electronic Parts Outlet
17318 Highway 3
Webster, TX 77598

Washington

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

Wisconsin

T.V.-VCR Repair
1306 W. Madison St.
PO. Box 64257
Milwaukee, WI 53204

If youd like to sell our magazine in your store,

wwwamericanradiohistorvy. com

please circle 180 on Free Information Card.
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SCANNER SCENE

CODEBREAKER?

f you want to glean the maximum

amount of information possible from
your scanner intercepts, you will need
to know certain things that aren’t appar-
ent by simply listening. For instance,
when a keypad is used to send tele-
phone or other numbers, the transmis-
sion is heard as a series of 16 so-called
dual-tone mutifrequency (DTMF) code
tones. Your ears can't decode the digits
those tones represent.

RS232- and Cl-5-compatible interface
for computer-controlled installations.
Unlike earlier models that required
the scanner owner to manually switch
to the various functions to obtain
decoding, the Model DC442 features
fully automatic switching to the proper
decoder function. Data is displayed on
a two-line backlit LCD display. An aster-
isk appears on the LCD next to any
active tone, ensuring accuracy. The

pCa42 DECODER; M
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The Optoelectronics DC442 Decoder can be used with any scanner or receiver. It automatically and
instantly provides a readout of DTMF, CTCSS . and DCS data.

Also, the majority of VHF and UHF
communications systems utilizing re-
peaters employ any of 52 standard con-
tinuous tone-coded squelch system, or
CTCSS (popularly known as “PL”)
tones, or 106 standard digitai-coded
squelch, or DCS codes to limit or spec-
ify repeater access. Both CTCSS and
DCS codes are buried in the signal and
cannot even be heard when you're
monitoring. Yet knowing what they are
when you monitor them can help sort
out and identify unknown communica-
tions networks. For instance, the Drug
Enforcement Agency stations use a
standard 156.7 Hz CTCSS tone, while
FBI stations use 167.9 Hz.

The new Optoelectronics DC442
Decoder can be used with any scanner
or receiver to automatically and instant-
ly provide a readout of DTMF, CTCSS,
and DCS data. It easily hooks external-
ly to the REC OUT jack on the rear of the

50 scanner, and it also has a built-in

DTMF memory stores more than 1000
digits (about 145 local phone numbers),
and it can be scrolled. Operation is from
an external plug-in power supply or
optional internal NiCd batteries.

The DC442 selis for $259, or $299
with the NiCds installed. It comes from
Optoelectronics, 5821 N.E. 14th Ave-
nue, Ft. Lauderdale, FL 33334; Tel.
954-771-2050; Fax: 954-771-2052;
Web: hitp.//www.optoelectronics.com.

WHAT'S IN A NAME?

In the VHF aeronautical band, there
are several frequencies where pilots
like to chit-chat with one another while
flying along. If you have tuned in to
122.75, 123.075, or 123.45 MHz, you
know what | mean. In fact, 123.45
MHz, which is preferred by airline pilots
as their equivalent to CB Channel 19,
isn't even designated (or permitted) for
casual inter-plane chit-chat by the
FCC. But note that it has a novel

www americanradiohistorv com
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arrangement of successive numbers,
and because it had something distinc-
tive to set it apart, it became special.

What is less known, but even more
interesting, is the fact that the UHF mil-
itary aeronautical band (225 to 400
MHz, AM mode) also has its share of
quirky off-beat air-to-air channels
where pilots can be found chatting.
Often these conversations are hilari-
ous. Usually the channels have distinc-
tive numerical arrangements and are
frequently referred to by the pilots by
unofficial “nickname” designators.

Here are interesting air-to-air military
channels we have monitored, or have
had reported to us, along with their
unofficial channel names:

“Cheap Suit” 299.5 MHz
“Full House" 333.55
“Haircut” 351.0
“Magnum” 357.0
“Pistol Five” 384.55
“Quad Three” 333.3
“Quad Three Five” 333.35
“Remington” 300.6
“Sierra One” or “Sierra Two” 226.4
“Straight Flush” 345.6
“Straight Flush Two” 345.65
“Thirty-Thirty” or

“Winchester” 303.0

BIG CHANGES FOR
VHF MARINE RADIO

The FCC has several major changes
up its sleeve that (if and when finalized)
will significantly impact the VHF mar-
itime radio channels. To at least some
extent, these proposed changes were
inspired by the popularity of cellular
telephones aboard vessels operating
within range of shore cell sites. This has
resulted in making the existing 160
MHz “Marine Operator” services rather
obsolete and left them largely underuti-
lized in many areas.

Among the changes planned,
coastal marine operator stations would
be able to directly and automatically
connect marine radios with landlfine
telephones. No time would be wasted
verbally providing calling number and
vessel name information to live opera-

(Continued on page 63)
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1776 East 17th Street
Cleveland, OH 44114

(216) 781-9400 « 1-800-243-6446

Just Training...

Independent study from CIE will give
you the skills you need to win your own
independence in a
successful career.

At CIE, we pride
ourselves in keeping
pace with the latest
developing technolo-
gies. In turn, this
assures our students
that upon graduation
they can mesh
seamlessly into a
variety of exciting and
rewarding technology-
based careers.

Back in the 1930's,
we specialized in
teaching radio and
television sciences.
Today, it's computer
technology, program-
ming, robotics, broad-
cast engineering,
information systems
management, and the
electronics behind it all.

But some things
have not changed, like
the desire of CIE’s
faculty and staff to see
their graduates succeed.

That is why at CIE we teach not only
the hands-on, practical aspects of
electronics technology, but also delve
into the “why” behind today’s technol-
ogy. Why does it work the way it does?

The insights to be gained irom such
a broad, rich and comprehensive

W (% an Education.

Electronics Technician

education at CIE matches or
exceeds those gained through
traditional commuter
institutes while
providing an educa-
tion schedule to
match your commit-
ments and lifestyle.

Our patented
learning program is
specifically tailored
for independent
study and backed up
by a caring team of
professional educa-
tors who are at your
call whenever you
need their help.

At CIE, we'll
match our training
with your background
and career goals and
help you decide
which of the many
career courses that
we offer suits you
best. We offer an
Associate Degree
Program and through
our affiliation with
World College a
Bachelor Degree
Program.

If you have the sincerity, the
smarts and the desire, CIE can
make it happen. CIE is already the
institute of chcice for many Fortune
1000 companies. Why shouldn’t you
be next?

YES! Please send me more information on:

CIE’s Associate Degree Program

ClE's Career Courses

World College’s Bachelor Degree Program

Name

Address

City

Phone:

Check for G.I. Bill ] Active Duty

wiweadnericanradiohistorv-com

Veteran
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New Producrs

CABLE ANALYZER

Fluke’s DSP-2000 digital CableAnalyzer
tester offers automatic fault-isolation
that analyzes marginal and failed
cabling links with the touch of a button.
The handheld device can quickly
resolve any network problems caused
by defects in a cabling plant and is well
suited for maintaining and installing
high-speed networks on Category 5 or
Class D cabling instailations.

Designed to help network owners
deal with cable problems that they are
likely to encounter as they move to
faster network technologies, the DSP-
2000 meets the most stringent accura-
cy requirements for testing the Basic
Link (wiring from the patch panel to the
wall as well as the complete Channel—
the cabling link from workstation to
hub). Thanks to a technology called
TDX, the tester can pinpoint the source
of crosstalk caused by improper
cabling, untwisting of twisted-pair
cabling, bad patch cords, or poor work-
manship. With the touch of a button,
the FAULT INFO—the DSP-2000's
diagnostic mode—intelligently decides
which tests to execute and displays the
problem in an easy-to-interpret graphi-
cal format.

The DSP-2000 displays utilization
and collision information, even on fast
networks, allowing network managers
to monitor traffic on 100Base-TX net-

54 works. Its monitor function also lets the

technician quickly see if a cabling link
is connected to an active hub port and
is transmitting “legal” Ethernet traffic.

Operating two to eight times faster
than most other cable testers, the
DSP-2000 lets technicians accurately
complete a two-way test in 20 seconds
or less. The device is protected from
live 1ISDN circuits, so telecommunica-
tion voltages and over-currents will not
damage the unit or harm the user.
Depending on the combination of tests
run, the results for 600 to more than
2000 tests can be stored.

Options include CableManager
software, a program that organizes,
searches, sorts, and stores test results
in a database and allows users to cre-
ate and organize projects by site or by
customer and to create customized
reports. A fiber-optic test kit for mea-
suring power loss from fiber-optic
cables is also available.

The DSP-2000 CableAnalyzer has
a list price of $5495. For more infor-
mation, contact Fluke Corporation,
P.O. Box 9090, Everett, WA 98206;
Tel.800-44-FLUKE; Fax: 800-FLUKE-
FAX: e-mail: fluke-info@tc.fluke.com;
Web: http://www.fluke.com/nettools.

CIRCLE 80 ON FREE
INFORMATION CARD

DEFECTIVE

COMPONENT LOCATOR
Electronic Design Specialists has just
released the improved LeakSeeker
82A. It is described as the only test
gear to identify exactly where a leaky
or shorted comporient is located on a
printed circuit board, with a precision
of 0.1 inches.

More choices have made the
improved unit more versatile. Now it can
be switched from automatic to manual
calibration, allowing the user to do quick
covering of long pcb traces on the auto-
matic setting or fine searching of a small

wwWwW_americanradiohistorv. com

area on the manual setting. Having both
standard and fine resolution provides
the option of working with fine traces,
such as in camcorders, or wide traces
as in high-power or industrial equip-
ment. Advance warning of re-calibra-
tion, another added feature, is given
by a beep sound and the calibration
LED iighting up before re-calibrating.

This test gear is useful for locating a
shorted or leaky capacitor or diode, or
for finding a solder bridge or pinched
wire along a p.c. board trace that shows
a suspiciously low resistance. The
defective component can be any resis-
tance from 150 ohms to zero ohms.

The Leak Seeker 82A has a sug-
gested retail price of $169. Contact
Electronic Design Specialists, 4647
Appalachian Street, Boca Raton, FL
33428; Tel. 561-487-6103 for more
information.

CIRCLE 81 ON FREE
INFORMATION CARD

COLOR VIDEO LAMP

The VL-300 Color Lamp from American
Innovations is an ordinary-looking desk
or table lamp that covertly houses a
color camera. The camera has a low 2-
lux sensitivity rating. It also has built-in
backlight compensation and a horizon-
tal resolution of 380 lines. These fea-
tures result in excellent picture quality.

This affordable, high-tech surveil-
lance device is designed for use in any
hidden video application—at home or
in the business world—where one
wants to observe what's happening
without being observed. Requiring
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only a pinhole opening—1.5 mm—at
the base of the lamp, the video camera
is virtually undetectabie. No one would
believe that a camera could see out of
a hole this small. The attractive black
and gold touch lamp, which stands
19-inches high, blends in with any
environment.

The VL-300 Color Video Lamp has
an introductory price of $595. For more
information, contact American Innova-
tions, Inc., 119 Rockland Center, Ste.
315, Nanuet, NY 10954; Tel. 914-735-
6127, Fax: 914-735-3560; Web: http//
www.spysite.com.

CIRCLE 82 ON FREE
INFORMATION CARD

GPS TIME/FREQUENCY
STANDARD

Hameg Instruments has recently intro-
duced its GPS Time/Frequency Stan-
dard HM 8125. It is based on the
NAVSTAR Giobal Positioning System
(GPS), the most accurate radio naviga-
tion system ever developed, that
enables users world-wide to determine
the correct time with a very high degree
of accuracy.

The unit automatically acquires and
tracks satellites, and calculates time,
frequency, and position within 2 to 15
minutes after power-up. Synchron-
ization is confirmed via a front panel
LED indicator. The actual deviation can
be read on a 2 X 20 character LCD. In
the field, the geographic position can
be read from the LCD screen.

The HM 8125 provides ultra-precise
outputs: timing outputs are within 100
ns of UTC; frequency outputs are accu-
rate to 1x10-12 when tracking satellites.
it produces a 2.048 MHz frequency out-
put that is locked to the GPS system,
and can also measure external fre-
guencies with an accuracy of 5x10-'0
at a gate time of 2 seconds. Time and
accuracy data are available on the built-
in RS-232 serial communications port.
The unit comes complete with the
antenna, converter, and BNC cable.

The HM 8125 GPS Time/ Frequency
Standard costs $2780. For more infor-
mation, contact Hameg Instruments,

255 East Meadow Avenue, East
Meadow, NY 11554; Tel. 800-247-1241
or 516-794-4080; Fax: 516-794-4080;
e-mail: hameg@aol.com.
CIRCLE 83 ON FREE
INFORMATION CARD

LIQUID ELECTRICAL TAPE
Liquid Electrical Tape from Star brite is
a liquid vinyl, which is applied to wires
or terminal junctions to seal out mois-
ture and prevent corrosion. it's easy-to-
use—just apply and let dry—and It
dries to a flexible protective coating.
The coating also helps hold wires and
terminals together so that vibration
does not loosen the connection.
Because the tape is applied as a liquid,
it can be used in hard-to-reach areas
and on irregularly-shaped electrical
connections.

B3 TN RS

Compared to conventional electri-
cal tape, liquid tape produces a pro-
tected connection that is neat, clean,
and totally waterproof; and it has much
better dielectric properties, according
to UL testing. In addition, the coating is
resistant to acids, alkalies, petroleum-
based chemicals, and other corrosion-
causing materials.

The product comes in black, red,
green, clear, and white. It is packaged
in a 1-ounce squeeze tube, a 4-fluid-
ounce can, or a 32-fluid-ounce can.
Suggested retail prices are $3 for the
tube, $5 for the 4-ounce can, and $24
for the 32-ounce can. Contact Star
brite, 4041 S.W. 47th Avenue, Davie,
FL 33314; Tel. 800-327-8583.

CIRCLE 84 ON FREE
INFORMATION CARD

PROCESS CALIBRATOR
MULTIMETER

Designed for professionals in the field,
Extech’'s CMM-15 Process Calibrator
Multimeter combines a process calibra-
tor and a true RMS 15-function multime-
ter. The handheld device (approximately
112-X3V2-X7V2-inches) simultaneously
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sources and measures current, voltage,
and frequency. The CMM-15 provides a
precision constant voltage and current
calibration source with .03% accuracy,
as well as a wide-range frequency
source with adjustable amplitude, pulse
width, and duty cycle. Current and volt-
age outputs are bipolar for constant cur-
rent output for loads up to 500 ohms.

Muitimeter functions include mea-
suring DC and AC voltage, tempera-
ture, and frequency. The meter also
measures duty cycle, puise width, re-
sistance, continuity, and diodes. True
RMS measurements are provided for
non-linear voltage and current loads.

Primary, secondary, source/mea-
sure ranges, and the function selected
are displayed on a large 4000/40,000-
count backlit LCD. Other features of
the unit include a RS-232 interface
and a programmable 16-step memory
for continuous, ramp, or step output.

The CMM-15 also offers a 1-ms
peak hold for glitch captures, auto- and
data-hold capabilities, 20 measure-
ments/second bargraph response, and
auto power off. It comes complete with
I/0 test leads, K thermocouple, probe,
9-volt battery, external battery pack,
protective holster, and pouch case.

The CMM-15 Process Calibrator
Multimeter costs $499. For more infor-
mation, contact Extech Instruments
Corp., 335 Bear Hill Road, Waltham,
MA 02154; Tel. 617-890-7440; Fax:
617-890-7864; e-mail: extech@extech.
com; Web: http//www.extech.com.

CIRCLE 85 ON FREE
INFORMATION CARD

POWER CINEMA VCR

Is your home entertainment system

suffering from an acute case of cord

clutter? Does the thought of connecting
(Continued on page 59)
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Circuit Circus

Solid-State Switches

his month we are going to look at

a few circuits featuring the SCR
and the triac. These close cousins are
found in many circuit applications
including AC/DC control circuits, light
dimmers, motor speed controls, high
voltage generators, power supplies,
and countless other circuit functions.

The SCR, or silicon-controlled recti-
fier, is a four-layer semiconductor
device produced in a PNPN configura-
tion. The triac, or bi-directional triode
thyristor, can be thought of as a pair of
SCRs connected in inverse parallel
and sharing a single gate. Both are
members of the thyristor family.

The SCR is a solid-state switch that
is turned on with a positive gate cur-
rent, and remains on as long as the
anode voltage remains positive and the
anode current stays above its minimum
holding current value. The only way to
turn the SCR off is to lower the anode’s
current below this level or to momen-
tarily interrupt the current flow. After the
gate turns the SCR on, its function is
over, and as long as the SCR remains
on, the gate has no influence on its
operation. The SCR is the solid-state
equivalent of the thyratron tube.

So far it would seem that the SCR is
a perfect solid-state switch that's con-
trolled only by its gate. Not so! There is
a small internal capacitance between
the gate and anode that exists because
of the semiconductor’'s layered con-
struction, and can cause the SCR to
turn on unexpectedly under certain cir-
cuit conditions. If the voltage applied to
the anode is a super fast-rising source,
the current through this small internal
capacitance can be sufficient to cause
the SCR to turn on. Although this con-
dition is not too common, it is easy to
overcome by adding a small capaci-
tance between the SCR's anode and
cathode. This added capacitance will
take the edge off the fast-rising anode
voltage and usually cure this unwanted
turn-on problem.

A triac is a three-terminal AC semi-
conductor switch that is triggered into
conduction by a gate signal similar to a

56 thyristor. The triac provides current flow

in both directions with the application of
a gate signal. Since the device is oper-
ative during both half cycles, less
power is wasted—and it is much more
efficient than a SCR. Let's now look at
some SCR-type circuits first, and then
we will end with a couple of triac
designs.

SIMPLEST SCR CIRCUIT

A basic SCR circuit is shown in Fig.
1. The SCR, in Fig. 1A, is operating in
a DC circuit with an incandescent lamp
as the anode’s load. Pressing momen-
tary switch S1 completes the circuit

Yvvy

Fig. 1. This simple circuit uses the SCR to con-
trol lighting of the lamp. In (A) the source power
is direct current, while in (B) the lamp is AC-
driven.

"PARTS LIST FOR SIMPLEST
SCR CIRCUIT (FIG. 1)

L1—12olt, 50-riA lamp (RadioShack
272-1154, or equivalent) >

Q1-—2N5062 or similar low current ,,
SCR. 100-volt, 0.8-amp (NTE5402,

& W

or equivalent) : i
R1—1000-0hm, ‘4-watt, 5% resisto
S1—Normally open push-bution,

= awitch %

g h
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between the gate and the positive
source—turning on the SCR. In this
DC circuit, the SCR remains on as

" long as the DC source remains on and

the lamp’s filament remains true.

The AC circuit in Fig. 1B is the same
circuit configuration as the DC version,
but with an AC anode voltage. Pressing
S1 and holding it closed will turn the
LED lamp on, and it remains on as long
as S1 is kept closed. Since the SCR
must have a positive anode voltage, the
lamp will only be on during the positive
haif of the AC cycle. The light output will
be much less than the DC circuit using
the same lamp.

TURNING THE SCR OFF

Turning off the SCR is a necessary
function of many DC circuit applica-
tions. The circuit in Fig. 2 shows one
method. Pressing S1 keeps the lamp
on. Pressing auxiliary switch S2 diverts
the SCR’s anode current through the
switch contacts, which reduces the
SCR’s current to zero and turns it off. If
S1 remains closed during this time, the
SCR will turn back on when S2 is
released.

Another way the SCR can be turned
off is to momentarily reverse its anode
voltage. The circuit in Fig. 3 shows how
it's done. With S1 closed, the SCR is
on and its anode voltage is near
ground level. This causes C1 to charge
to about 12 volts with the negative end
connected to the SCR’s anode and its
positive end connected to S2. Closing
S2 takes the positive end of C1 to
ground leaving the negative end tied to
the SCR’s anode. The capacitor dis-
charges, reversing the anode’s polarity
from positive to negative and turns the
SCR off.

FLIP-FLOPPIN’ SCR

Two SCRs can be connected in a
flip-flop circuit as seen in Fig. 4. Switch
S1 is shown in the “A” position, supply-
ing gate current to Q1 and turning the
SCR on. This turns on LED1 and takes
that end of C1 to near ground level.
The other end of C1 is tied to the anode
of Q2, which is off, and sets this point
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at a 12-volt level. Switching S1 to its
“B" position removes the positive voit-
age from Q1's gate and applies it to the
gate of Q2, turning this SCR on. LED2
lights and the positive end of C1 is
taken to ground, reversing the voltage
polarity at the anode of Q1 and turning
it off. Switching S1 back to the opposite
position reverses the procedure—turn-
ing Q2 off and Q1 on again.

SCR CONTROLLERS

The SCR in Fig. 5 operates as an
on/off latching switch in a power-con-
trol circuit. As shown in the figure, S1 is
normally open and S2 normally closed.

i

—0 O———e— +12VDC

st
weor ()
N
R3 ::
& A1 4700 &
JT2K

y Q1
[/ 2N5061
R2
4.7K
AW

Fig. 2. With the LED on. auxiliary swirch S2 can
he used to turn the lamp off by providing a shuat
path around the SCR.

|~|sz

12vDC

R3
4.7K

Fig. 3. In this case. auxiliary swirch S2 turns off
the lamp by reversing polarity of the voltuge
across the SCR.

12vVDC

In this condition Q2 is turned off, sup-
plying no output voltage to the load cir-
cuit. Closing S1 sends current to the
gate of Q2, turning it on, and pulling the
junction of R3 and R4 to near ground
level. This takes the base of Q1, a PNP
power transistor, to ground through R4,
turning it on and supplying power to the
connected load. The power will remain
turned on as long as the source is not
interrupted, or until S2 is pressed.
Operating S2 opens the circuit from the
SCR’s anode to the positive supply,
turning it and Q2 off. This removes
power from the load. Closing S1 will
again send power to the load circuit to

PARTS LIST TO TURN THE SCR
OFF—SWITCHING THE SCR
(FIG. 2)

LED1—Light-emitting diode, any
color

Q1—2N5061 or similar low current
SCR, 50-volt, 0.8-amp (NTE5401,
or equivalent)

R1—2200-ohm, -watt, 5% resistor

R2—4700-ohm, Y-watt, 5% resistor

R3—470-ohm, "L-watt, 5% resistor

S1, S2—Normally open push-button
switch

PARTS LIST TO TURN THE SCR
OFF—REVERSING ITS POLARITY
(FIG. 3)

C1—0.47-uF, 50-WVDC, mylar or
similar capacitor

L1—12-volt, 50-mA lamp (RadioShack
272-1154, or equivalent)

Q1—2N5062 or similar low current
SCR

R1, R2—1000-ohm, "s-watt, 5%
resistor

R3—4700-ohm, '/-watt, 5% resistor

S1, S2—Normally open push-button
switch

&5
22
(&)
AAA
vy

@! LED1

% It N\ K ¥
Q1 y C1 3 Q2

2N5062 47 2N5062

R3 R4

1K 1K
AAA, AAA,

ey vy

= 0B
A g‘/o;

Fig. 4. Here's an arrangement of SCRs in a flip-lop circuit. Each LED's turn-on will toggle in

accordance with the position of switch S1.
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repeat the process.

Our next SCR circuit, see Fig. 6,
takes on an AC-control application.
The SCR in this circuit is used to con-
trol a heavy duty high current relay that
supplies power to a large AC load. The
on/off switch, S1, is a small low current
switch that is operated by a function of
the machine and can not be used

PARTS LIST FOR FLIP-FLOPPIN'
SCR (FIG. 4)

C1—0.47-uF, 50-WVDC, mylar or
similar capacitor

LED1, LED2—Light-emitting diode,
any color

Q1, Q2—2N5062, or sim ar low cur-
rent SCR

R1, R2—470-ohm, "s-watt, 5%
resistor

R3, R4, R5—1000-ohm, “-watt, §%
resistor

S1—SPDT togyle switch

POWER
12vDC T
1 LOAD
Rs
L&) 1K ; Q2
nﬁ‘ MJE34

A
¥

i

Fig. 5. This neat circuit operates as an onloff
latching switch to control power to a lsad.
Closing switch S1 sends power to the load, while
pressing switch S2 removes this power flow.

PARTS LIST FOR POWER
CONTROL CIRCUIT (FIG. 5)
Q1—2N5062, or similar low current
8CR
Q2—MJE34 PNP power transistof,
(RadipShack 276-2027, or equiv-
alent)
R1-R3—1000-ohm, ‘4-watt, 5%
resistor
R4—470-ohm, %-watt, 5% resistor
S1—Normally open push-bufton
switch %‘y
S2—Normally closed push-button
switch

soluosoalg Jejndod ‘ge6 L Asenuer
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HIGH POWER
CONTROL
RELAY
117VAC COIL

AC g ]
PL1
17 ey {O_'J
VAC !

(o}
2N6238,

s1* \?JD

R2 4
2.2K 3

vy

*SEE TEXT
Fig. 6. Here the SCR is used to control the turn-
on of an AC relay coil that operates an AC load.
Swirch S1 is tied back to the load—controlling
operation of the relay.

PARTS LIST FOR CONTROLLING
HIGH CURRENT (FIG. 6)
BR1—3-amp bridge rectifier
(RadioShack 276-1171, or
equivalent)
Q1—2N6239 or similar SCR, 200-volt,
3-amp (NTE5414, or equivalent)
R1—470-ohm, "A-watt, 5% resistor
R2—2200-ohm, ‘.-watt, 5% resistor
RLY1—High power control relay
(117-VAC coil) suited to the
control application
S1—SPST switch

directly to control the relay. One side of
the relay coil is connected directly to
the power source, and the other side is
connected through a 3-amp full-wave
rectifier bridge circuit.

No current flows through the bridge
circuit while Q1 is turned off. Closing S1
supplies gate current to Q1—turning
the: SCR on and closing the relay. The
bridge circuit is necessary so the SCR
can turn on during a complete AC cycle.
Without the bridge circuit, the SCR
could only apply power to the relay coil
for 50 percent of the time and would be
insufficient for reliable operation.

LIGHT-CONTROLLED
LAMP

How would you like to amaze your
friends at the next party with an elec-
tric light that can be lit with a match or
another light source? Well you can, by
building the circuit in Fig. 7. The magic
lamp operates like this. Apply power
and adjust R2 for the maximum resis-

PL1
117VAC

*SEE TEXT

Fig. 7. This trick circuit uses a photo-transistor and SCR to control lamp L1. Light impinging upon
Q2 turns on the lamp—vemoval of the light turns the lamp off.

PARTS LIST FOR LIGHT-CON-
TROLLED LAMP (FIG. 7)

D1-D4—1N4002 silicon diode

F1—0.5-amp fuse

L1—#46 lamp, 6-volt, 250-mA
(RadioShack 272-1130, or
equivalent)

Q1—2N5062, or similar low current
SCR

Q2—Mouser part L.14G2, or similar
photo-transistor

R1—1000-ohm, ‘Y-watt, 5% resistor

R2—15,000-ohm, potentiometer,
linear taper

S1—SPST toggle switch

T1—Power transformer, 6.3-volt,
0.6-amp {(Mouser part 553-F-13X,
or equivalent)

tance possible without causing the
famp to light. If the ambient light level
is low, R2 may reach maximum value
without causing the lamp to light. If you
don't want to use matches for safety’s
sake, take a small flashlight and aim it
at the photo-transistor, Q2, for a sec-
ond or two. The lamp should come on
and stay on. Another bit of magic may
be performed to turn the lamp off. Just
reach over and act as if you are pinch-
ing the light out, so the photo-transis-
tor is blocked from the light source for
an instant—and the lamp will go out!
The circuit uses a Mouser L14G2
photo-transistor (Mouser Electronics
can be reached at 800-346-6873),
although any general purpose photo-
transistor operating in the visible spec-
trum should work. The magic lamp
circuit can be constructed in a small
plastic or metal enclosure as shown in
Fig. 8, with the lamp located on the
surface of the cabinet facing up. The
photo-transistor is located about 3

inches above and facing down at the
lamp. Power for the lamp is provided
through a miniature step-down power
transformer and diodes arranged in a
full-wave bridge rectifier configuration.
For compactness, a bridge module
may be used instead of these diodes.

TRIAC AC LOAD CONTROL

Our next entry, see Fig. 9, places a
triac in a simple AC load-control circuit.
Q1 is connected in series with the load
and the 117-volt AC power source.
With S1 open, there is no gate current
and the triac is turned off like an open
switch. No power reaches the load.
Closing S1 supplies gate current to the
triac, turning it on, and sending power
to the load. With the triac specified, the
load to be controlled should not
exceed a few amperes.

SUPPORT
BRACKET

PHOTOTRANS[STOR

‘uJ

" GASE WITH
CIRCUITRY

Fig. 8. The magic lamp circuit can be con-
structed in this small enclosure.
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AZ
LA 3
PL1

1ITVAC

"SEE TEXT

Fig. 9. In this circuit, a triac is used to control
power to load the RI.

PARTS LIST FOR TRIAC AC LOAD
CONTROL (FIG. 9)

C1—2NBO71A triac, 200-volt, 4-amp

(NTESE03, or equivalent)
R1—220-chm, “b-watt, 5% resistor
S1—3PST switch

@

2NBOT1A

"SEE TEXT

PL1
T17TVAC

Fig. 10. This circuit is used in many lamp-dim-
mer applications. Once the lamp is lit. continu-
ous control of its brightness is obtained by
varying potentiometer R1.

PARTS LIST FOR TRIAC
LAMP DIMMER {FIG. 10}

G1, C2—0.088 pF ceramic-disc
capacitor

Li—incandescent lamp{s) {up to 350
watts, when Q1 properly heatsurk)

NE1-—NE-2 nean lamp

Qi —2NBO71A triac, 200-volt, d-amp
(NTESE03, or equivalent)

R1—50,000-chm potentiometer,
linear taper

R2—15 000-ohm, "e-watt, 5% resisior

TRIAC LAMP DIMMER

Our last entry, see Fig. 10, is a low-
cost triac-controlled lamp dimmer cir-
cuit. When the AC power is applied
(and potentiometer R1 is initially set for
maximum resistance between its hot
lead and wiper), the incandescent
lamp, L1, will not light. When R1 is
lowered and the neon lamp starts to
conduct, L1 wili light brightly. The lamp
can then be set to a soft glow by

adjusting the value of R1. Using a
heatsink with Q1, this circuit can han-
dle a lamp load up to 350 watts.

As with many lamp dimmer circuits
they may radiate electrical noise to
household radios, TVs, etc. A simple
approach which may work is to place
one 0.001-uF ceramic disc capacitor
across the circuit's leads to L1, and
another 0.001-pF ceramic disc capac-
itor across the two terminals of the
dimmer.

If you haven't worked with solid-
state switches before, maybe these
few simple circuit applications will give
you an idea or two for their use in a
future project. In any case we're about
out of sand for now, so come back next
month and see what'’s cooking here at
the Circus. |

NEW PRODUCTS
(continued from page 55)

the VCR to the A/V receiver send you
into a panic? By combining a hi-fi
stereo VCR with a Dolby ProLogic A/V
receiver, Sony's Power Cinema VCR
solves the problem for you.

The VCR, easily connected to a
television and speaker system, pro-
vides the audio power needed to deliv-
er the enhanced effects of surround
sound. It comes as a stand-alone unit
or bundled with a five-speaker sur-
round package. Slightly larger than an
A/V receiver, its sleek, space-saving
design fits into the most compact
home entertainment system.

Among the features of the VCR are
VHS hifi stereo recording and play-
back, VCR Plus+ timer programming,
MTS stereo reception, 4-head dual
azimuth recording/playback, and APC Il
for outstanding picture quality. The
built-in AM/FM tuner comes with 30 sta-
tion presets and six additional inputs for
other components: two audio and four
audio/video. Included with the VCR is
an illuminated, multi-brand remote with
a large shuttle dial that allows for simple
operation of all major VCR functions,
from freeze frame to search to fast for-
ward, just by turning one button.

The Power Cinema VCR Model has

wwaaLamericanradiohistorv.com

a suggested retail price of $699.
Contact Sony Electronics, Inc.,1 Sony
Drive, Park Ridge, NJ 07656; Web:
http://www.sony.com.
CIRCLE 86 ON FREE
INFORMATION CARD

SINGLE OUTPUT

POWER SUPPLY

The Model 1332A Single Output Power
Supply from Global Specialties is a dig-
ital DC power supply that provides vari-
able voltage of 0-32 volts and variable
current of 0-5 amps. The compact
(9x11'%.x5'%), fully solid-state unit can
be operated in constant current or con-
stant voitage modes. The floating
ground feature allows for outputs of
either full negative or full positive output
potential. Output settings can be varied
manually using front-panel coarse and
fine controls. Separate front-panel
meters monitor output voltage and load
current, with easy-to-read green and
red digital LED indicators

The innovative circuit design allows
for a cleaner, more efficient operation
that significantly reduces the amount
of heat generated by the supply, even
under full load. Automatic overload
protection, which is achieved by fast
transition from constant current to con-
stant voltage, may be set at any point
in the current or voltage ranges.
Additional short-circuit protection is
provided by the isolated design of the
heavy-duty transformers.

The Model 1332A is a useful instru-
ment in industry, the laboratory, and
technical schools and universities.
Among the power supply's applica-
tions are product development, test-
ing, circuit design, quality control,
servicing, and education.

The Model 1332A Single Output
Power Supply costs $360. Contact

Global Specialties, 70 Fulton Terrace,
New Haven, CT 06512; Tel. 800-572-
1028 or 203-466-6103; Fax: 203-468-
0060; Web:http//mww.global specialities.
com.
CIRCLE 87 ON FREE
INFORMATION CARD [ ]
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DX Listening

Get Organized!

N ext year I'm going to get orga-
nized!

That's a resolution I'll bet we've all
made. But now that the new year is
here, it is the perfect time to make
good on that vow, especially when it
comes to your shortwave listening
activities. Now you don’t have to have
a plan to listen to SW stations around

Curtain antenna with eight
parallel-fed dipoles,
20M for special event.

tion, signal strength, possible interfer-
ence, and the identity of the interfering
station, if known. You can enter more
extensive details about your recep-
tions, including something about the
programming heard, and possibly an
address to send verification reports.
The amount of log book details you
want to keep is your decision.

Pioneer Missionary Radio Station
HCJB celebrating 60 years of
broadcasting

HCJB, Box 17-01-00691,

Quito, Ecuador

This commemorative QSL from station HCJB was issued to celebrate 60 years of SW broadcasting.

the world, but a little organization
makes it a whole lot easier and more
efficient. So let me suggest a couple of
ideas to help you get organized.

The first is a Log Book. This is a per-
manent record of your listening activi-
ties. It may be a simple coil-bound or
loose-leaf notebook, or it might be a
computer file. In it, in chronological
order, you should list your loggings as
you make them. Minimally you should
have columns for date, time, frequency
and the name of the station. It is also
helpful to note the conditions of recep-

(CREDITS: Brian Alexander, PA; Jerry Berg,
MA; William McGuire, MD; Jim Moats, OH;
Mark Mohrmann, NY; Stephen Pitts, MN; Ed
Rausch, NJ; Bob Raymond, NH; Chuck
Rippel, VA; Errol Urbelis, NY; North
American SW Association, 45 Wildflower
Road, Levittown, PA 19057; World DX Club
(England), c/o Richard D'Angelo, 2216
Burkey Drive, Wyomissing, PA 19610).

The longer you keep entering your
reception information in the log, the
more it can help you recognize recep-
tion patterns, and from those, you can
plan your future listening sessions. You
may find, as | have over the years, that
the few weeks from Christmas to mid-
January seem an especially good time
to tune for the regional SW stations
from India and Pakistan on the short-
wave bands below 5,000 kHz. Studying
my logs of past receptions has shown
me that early Spring and early Fall, the
vernal and autumnal equinox periods,
tend to favor reception of low-power
Indonesian SW stations.

Do you know when the West
African signals begin fading in during
January? How early in the morning
should you arise to catch the Andean
stations of South America signing on?
The more recorded data you have
from your own past receptions, the
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better you can use that information to
predict favorable times and frequen-
cies to tune for other stations in the
same general areas of the world. And,
besides that, it's a lot of fun to browse
the log book, rekindling memories of
some of those exciting SW catches
from past months and years.

Besides a log book, the well-orga-
nized SWL also has a Want List. While
a log book is a record of stations
you've already heard, a want list is a
collection of information and tips from
others to help you tune in some of the
stations you’ve not yet logged.

A good place to begin is with DX
Listening's monthly “Down the Dial”
section in which | list what, when, and
where other listeners are hearing SW
stations. Maybe you get your listening
tips from the bulletin of a listeners’ club
such as the North American Shortwave
Association or England’s World DX
Club. Maybe you exchange information
with SWL penpals. Perhaps you tap
into some of the shortwave listening
Web sites and newsgroups.

Wherever you get your tuning tips,
you'll do better if you organize it into a
“‘most wanted” list of targets. Again,
the want list should include the fre-
guencies and times to look for these
target stations, and the language used
at those times. Is reception more likely
after an interfering station on an adja-
cent frequency signs off, or before they
sign on? A want list should probably
include about ten stations you really
want to log, focusing your attention
and all your available information on
these key stations. As you manage to
hear these stations, you mark them off
your want list—replacing them with
other new desired target stations.

A log book and station want list will
bring some needed organization to
your shortwave listening efforts.

MONGOLIAN PROFILE

The Voice of Mongolia is the only
overseas broadcasting service in this
Asian nation, notes Michael Beesley,
writing in CONTACT, the monthly bul-
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GLOSSARY

BBC—British Broadcasting Corp-
oration

DS-—domestic services: broadeasting
intended primarily for audiences
in the home country

Di¥-—listening to distant radio stations

ES—external services: broadcasting
intended primarily for audiences
abroad

Green Stamp—geherally a U.S. one
dollar bill; term used commonly
in association with return postage
for QSL card

IRC—International Reply Coupon, sold
by 1.5, Postal Service as return
postage

KW-—kilowatt {1000 watts)

LSB—lower sideband

QSL-—verification cards confirming
a listener's recaptions

R—radio

RTTY—radioteletype

SW, SWL—shoriwave, shortwave lis-
tener

LISB—upper sideband

UTC—Coordinated Universal Time,
formerly known as Greenwich
Mean Time (GMT) ar Zulu time (Z),
equivalent 1o Eastern Standard
Time plus 5 hours; C5T+ 6 hours;
MST+7 hours or PST+ 8 hours

v.—generally used in association with
a frequency to indicate that the
listed frequency is one that is un-
stable or dnfting because of a
transmitter mal-function or to avoid
jamming

YOA—\oice of America

letin of the World DX Club. The govern-
ment station began shortwave brcad-
casting more than 30 years ago, in
September 1964. The first program con-
sisted of one-half hour transmission in
the Mongolian and Chinese languages
and was beamed to neighboring China.
Today the SW station’s daily schedule
has grown to eight hours in those two
languages, plus Japanese, Russian and
English. The half-hour English program,
repeated daily three times a day, began
on January 29, 1965.

The Voice of Mongolia broadcasts
from Khonkhor, a transmitting site about
25 kilometers east of Ulaanbaatar. the
country’s capital. The facility includes
Soviet-made 100-, 250- and 500- kilo-
watt shortwave transmitters. The cur-
tain array antenna system is vintage,

dating back to the 1960s, but still
seems to perform efficiently.

The current schedule, reported by
the British Broadcasting Corporation’s
Monitoring Service, shows the English
half-hour broadcast on 15,170 kHz
from 0900 to 0930 UTC; on 12,085
kHz from 1230 to 1300 UTC (perhaps
the best time to hear the station in
North America); and 1500 to 1530
UTC on 9,720 and 12,085 kHz.

Reception reports may be sent to the
Voice of Mongolia, External Service,
Radio Ulaanbaatar, C.P.O. 365,
Ulaanbaatar, Mongolia. Send your
reports to the Mail Editor for the English
program, Batbayar, who, following
Mongolian custom, uses only a single
name. If you would like a QSL card, |
suggest including two IRCs or at least
$1 U.S. for return postage.

CHANGES FOR HCJB

For decades, the “Voice of the
Andes,” HCJB, the pioneer and widely-
heard religious SW station in Quito,
Ecuador, has broadcast from Pifo, a
transmitter site east of the capital of
Quito. Here HCJB has 11 transmitters
and 32 antenna systems and towers.

The station, however, has an-
nounced that it will relocate its trans-
mitting operations, closing down the
110-acre Pifo site, which is considered
too close to a new airport to be built by
the Ecuadorian government. The move
is expected to take up to four years,
and details are not yet fixed. While
HCJB likely will continue to broadcast
on shortwave from Ecuador, look for
the station to do what so many other
international broadcasters have done—
lease airtime for some of its programs
on shortwave transmitters elsewhere
in the world closer to its targeted
audiences.

DOWN THE DIAL

Here are some shortwave targets to
look for. Maybe you'll want to add
some of them to your new “want list.”

AUSTRIA—9,655 kHz, Radio
Austria International, Vienna, is repont-
ed on this frequency with good signals
during an English language program at
0030 UTC.

BRAZIL—3,365 kHz, Radio
Cultura was logged on this frequency
around 0230 UTC with Portuguese
announcements and an eclectic mix of
old songs, from “Guantanamera” to
“Baby Elephant Walk.” 4,756 KHz,
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Radio Rural was found here at 0150
UTC with Portuguese play-by-play of a
Brazilian “futbol” or soccer game, sta-
tion identification and jingles.

GERMANY—5,910 kHz, Lithuania’s
Radio Vilnius shortwave service is re-
layed by German transmitters. Look
for it in English around 0050 UTC,
with news, a mailbag program, and
Lithuanian music.

GREECE—7,480 kHz, Voice of
Greece signs on at 2056 UTC with tun-
ing signal, multilingual identifications,
then a talk in Greek, and Greek music.
If you don't find it here, try the station’s
parallel frequency at 9,425 kHz.

ITALY—6,010 kHz, RAl, Rome has
been logged here at 0050 UTC, with
identification in English and political
and economic news.

MALAWI—3,380 kHz, Malawi
Broadcasting Corp., was heard during
the 0330-0400 UTC period with African
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