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Radio fhaek Parts Plaee

GET YOUR HOLIDAY PROJECT STARTED TODAY!
VISIT RADIO SHACK FOR ONE-STOP SHOPPING

Save With Our Hotline Order Service New! Special Battery “Hotline"_

‘#) . Your Radio Shack store man- | Your nearby Radio Shack is now your source for everything in
< & h&\ ager can phone in a special or- consumer batteries—cordless telephone packs, special communi-

e .ﬁ % % IJIN  der for a wide variety of parts cations batteries used in police, fire and emergency walkie-talkies
J_ g { and accessories not in our and pagers, to name just a few. We will place your order on our phone
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catalog—tubes, linear and digi- “Hotline"", and your batteries will be shipped directly to your Radio
tal ICs, diodes, popular TV mod- Shack from our main
ules and much more. You can warehouse. We'll no-
even order any of the SAMS | tify you when your

2 Manuals! No postage or han- order arrives. No
Over 200,000 i N ¥ dling charges, no minimum or- | shipping or handling
Substitutions der. We'll call you when your | charges for this con-
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High-Quality CabEs and Connecto?s

venient service.

word-Recognizer on a Chip

order arrives, in about a week.
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' Cut 31% 9.95
(1) Oxygen-Free Copper A/V Cable. 6mm dia., 6 ft. #278-1271 . . . 5.95
Oxygen-Free Copper Cable. 8mm dia., 6 ft. #278-1272 . 7.59 VCP200. Great experimenter's item—control circuits with your
(2) Phono Plug for 6 mm OF Cable Above. #274-860 . 4.99 voice, or conduct research in robotics and computer technology.
Phono Plug for 8 mm OF Cable Above. #274-861 ... . 5.99 Recognizes spoken orders, even when different people give the

commands. Five motion and two on/off or yes/no commands.
Clipped analog input so A-to-D conversion circuit is not required.
Few external parts needed. 20-pin DIP. #276-1308

Supply Parts Builder’s Helpers
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(1) Panel DC Voltmeter. O-
15VDC. #270-1754 .. ... .. 7.95

(2) 10A Relay. #275-217 ... 5.99

.. Per Fodt 99¢
. Set of 2/5.95
Set of 8/4.99

(3) Speaker MEGACABLE®. 12-gauge copper. #278-1268
(4) Terminal Knobs for MEGACABLE. #274-619 . .
(5) Crimp Terminals for MEGACABLE. #64-401

" Jumper and Plugs
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LED and IR Module
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(1) 14" Jumper/Test Cables. 'Ga-
tor clips. #278-1156, Set of 10/3.99

Stackable

NEW! (3) (1) )
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(1) Power Transformer. Second-
ary: 18 volts. #273-1515 ... . 8.99

(1) NEW! Jumbo Bright LED.
5000 mcd! #276-086 ... ... 4.99
Banana

(2) IR Detector Module. Com-
bines detector, amp, demodulator,
limiter filter, integrator, comparator.
Requires 5VDC. #276-137 .. 3.49

(2) NEW!
Clips. #274-734 . .. Set of 2/1.59
(3) Muitipurpose Posts. 2 red, 2
black. #274-661 . .. Set of 4/2.19

(2) Electrolytic Capacitor. 4700
uF #272-1022 . . . ... 359
(3) Full-wave Bridge Rectifier.
400 PIV, 4A. #276-1173 . ... . 1.99

(3) Fuse Holder. #270-364, 1.29

(4) SPDT Lighted Switch. 3amps
at 120VAC. #275-676 ... . .. 6.49

Electronics Books
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(1) Getting Started in Electron-
ics. #276-4013 . ... ... ... . 2.49
(2) NEW! Semicon Ref Guide.
1990 edition! Lists over 80,000

NEW!

Instrument Cases
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Deluxe Steel Enclosures.

Cat No.[Each

270-274[10.49

Size
3'16x8'ax 68

Parts-Pourri _
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(1) Thermistor. #271-110 . .. 1.99

(2) 15-Turn Trimmer Pot. PC
mount. 3aW. 1k #271-342, 10k
#271-343, 20k #271-340. Each 1.49
(3) Pkg.2 Trimmer Caps. 6-50 pF.
PC-mount. #272-1340 .. .. 2/1.59

(4) Pkg. 50 Picofarad Caps. 1-33

Chime and Buzzer

) . (2) .
i L

E =

(1) Doorbelt Chime. Produces
musical "‘ding-dong’. Rated 6 to
18VDC, 80 dB at 12VDC.
#273-071 ......8.99

(2) Pulsing Buzzer. Commanding
80 dB output at 2 Hz pulse rate.

types and their Radio Shack equiv-
alents. #276-40'3 ... ... 3.99

DVM/Capacitance Mete? | Breadboa_rd_& _Jumpers

11516 x 8Ya x 616 |270-272| 8.49 pF. #272-806 . 6.95 12VDC, 20 mA. #273-058 .. 3.49

Electronics Calculator

— e =

NEW! ASONPEAL EADROMD & Q, 42 - e

Q0 7995 o - B "Q\\‘\:"‘T 3995 1234567898
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This single time-saving tool ™ | Radio Shack EC-4035. Ac- S g s

combines a 30-range DVM @ cepts input and displays output g!(!?"‘-ﬁ!{

with capacitance and transis- J d using popular electrical sym- SRS EE &
bols—1000Q x .5A = 500V. = =T

tor gain meters! Measures to
1000VDC and 750VAC, 10
amps AC/DC, 20 megohms
resistance. 20 pF capaci-
tance and transistor DC gain
#22-194

(1) Universal Solderless Breadboard. Accepts
DIPs, components and jumper wires (kit below
recommended). #276-169 19.95
(2) Jumper Wire Kit. 140 insulated, prestripped
wires. Case included. #276-173 .. ... Set 4.95

Has 110 functions including trig
and statistics. Alphanumeric
display with contrast control.
Engineering keys. Includes
batteries and case. #65-983

Radio fhaek

The Technology Store™

A DIVISION OF TANDY CORPORATION

oaeoec

Over 1000 items in stock! Binding Posts, Books, Breadboards, Buzzers, Capacitors, Chokes,
Clips, Coax, Connectors, Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Multitesters, PC Boards,
Plugs, Rectifiers, Resistors, Switches, Tools, Transformers, Wire, Zeners, More!

Prices apply at participating Radio Shack stores and dealers
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Editorial

WELCOME BACK!

With this issue, we close out the first full year of the new
Popular Electronics. It has been an exciting one, to be sure.
We've tried a variety of new things and ideas. Some have
worked out very well; others, not so well,

On the whole, though, things are looking up. And how do we
know that? Because you've told us so!

You've told us through your encouraging letters; a small
selection of those have appeared in “Letters” over the past
year.

But, perhaps more important, you've told us with your
pocketbooks. As of this writing, our circulation is up a dramtic
20% over December of 1988, and is increasing monthly as
more and more of you are discovering that your old friend is
back.

Thank you for coming back; we'll do our best to never give you
a reason to leave.

And this month, we welcome back one of Popular
Electronics’ old friends, Len Feldman. Len is one of the best-
known writers in the consumer-electronics field; his work
regularly appears in Video Review, Audio, Ovation,

and elsewhere. His new Popular Electronics’ column,
“Product Test Reports,” will take an in-depth look at the hottest
new consumer-electronics products. Along with his colleagues
at the Advanced Product Evaluation Laboratories (APEL), Len
will give meaning to the sometimes confusing jumble of
manufacturer’s specifications and help you tell the difference
between hype and actual performance.

On behalf of all our readers, Len, we're glad to see you back!

GZBS .

Carl Laron
Managing Editor
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RUBOTICS PROJECTS

Electronics projects . . . ideas . . . the latest technology
all at up to 50% off publishers’ prices!

Membership Benefits ® Big Savings. in addition to this introductory
offer, you keep saving substantially with members’ prices of up to 50% off the
publishers’ prices. * Bonus Books. Starting immediately, you will be eligible for
our Bonus Book Plan, with savings of up to 80% off publishers’ prices. ¢ Club
Newse Bulletins. 14 times per year you will receive the Book Club News, describ-
ing all the current selections—mains, alternates, extras—plus bonus offers and
spacial sales, with scores of titles to choose from. ¢ Automatic Order. If you want
the Main Selection, do nothing and it wiif be sent to you automaticafly. if you prefer
another selection, or no book at all, simply indicate your choice on the reply form
provided. As a member, you agree to purchase at least 3 books within the next
12 months and may resign at any time thereatfter. ¢ lronclad No-Risk Guaran-
tee. If not satisfied with your books, return them within 10 days without obtiga-
tion! » Exceptional Quallty. All books are guality publishers’ editions especially
selecied by our Editorial Board.

©1989 ELECTRONICS BOOK CLUB® , Blue Ridge Summit, PA 17294-0810
All books are hardcover uniess number is followed by a P for paperback (Publisher's Prices shown).
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Letters

NON-SENSE

That doesn’t make sense to me! (Editorial,
September 1989 Popular Electronics) When
Zenith’s president said, “Tax us to help pay
for what we need,” he meant tax you and
me for what he needs. The “acknowledged”
need for HDTV research-and-development
subsidies is highly disputed. Obviously, U.S.
taxpayers are soon to be voting with their
dollars and opting for Japanese HDTV's. That
the U.S. government is paying for Japan’s mil-
itary defense so that the Japanese government
can save its money to subsidize HDTV is some-
thing that Mr. Pearlman of Zenith ought to
take up with Uncle Sam. 'l be glad to join him
to stop that dole. | don’t want to pay twice for
the same TV (once to subsidize the Japa-
nese and once to subsidize Mr. Peariman).

HOT BOOKS FOR HOBBYISTS

e ]

MFOMLTEY FEIFETL
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2735T—62 HOME REMOTE
CONTROL AND AUTOMATION

2617T—BUILD A REMOTE-
CONTROLLEO ROBOT FOR
UNDER $300.....9.95. Fool: PROJECTS ... $12.95. A fas-
proof instructions for putting cinating collection of projects
together your own full-size to make your hfe safer. more
robot. convenient, and more fun

BUILD A REMOTE-CONTROLLED
ROBOT.....FOR UNDER $300

2617T—If you're fascinated by the home robots in-
creasingly available on today's market .... but are
stopped by their price tags ... here’s your solution. Build
your own home robot—and a full size unit at that—for
less than $300. No advanced electronics or computer
skiils are needed to put together “Questor”, a robot butler
especially designed to be both affordable and easy-to-
build.—Order your copy for $9.95 pius $2.00 shipping.

62 HOME REMOTE CONTROL AND
AUTOMATION PROJECTS

[] 2735T—A device that automatically dims the lights
when you turn on your stereo ... an automatic guest
greeter ... sensors that keep your air-conditioning at ideal
levels automatically ... voice-operated transmitters, door
and window controllers and more. Complete instruc-
tions, wiring diagrams, and show-how illustrations for
each device. $12.95 plus $3.00 shipping.

_| Send 40-page -catalog—FREE with order.
[7] r've included $2.00 Send catalog and coupon good
for $2.00 on first order.

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

Let’s get efficient for once! Let's level not only
the playing fields but the battlefield!

By the way, | thought the technical arti-
cle on HDTV by Robert Angus in that issue
was great!

W.J.B.
Palm Bay, FL

FEATHERING WHOSE NEST?

Regarding your editorial in the September
1989 issue of Popular Electronics:

Tax us?! The U.S. is the consumer—not
His Pompous Majesty, Mr. Pearlman, Chair-
man and President of Zenith Electronics Corpo-
ration. The consumer has traditionally paid
for research-and-development costs in the
marketplace, on successful products.

Now His Highness and others of his ilk
would have the consumer pay in advance
for dubious R&D that may or may not benefit
him or her.

Zenith should use their own capital for R&D,
and not the consumer/taxpayer’s money. In-
stead of lauding Mr. Pearlman’s devious plan,
we should set about heating the tar and gath-
ering the feathers!

E.R.K.
Steger, IL

VOICE-SWITCH ADDENDUM

I inadvertently left out some information re-
garding the kit for the Voice-Operated
Switch (November, 1989). The kit available
for $35.00 postpaid from Pershing Technical
Services (P.O. Box 1951, Fort Worth, TX
76101) also includes the 10-MHz crystal,
the electret mike element, and all resistors,
in addition to all capacitors, semiconductors
(except the VCP-200, which is available
from Radio Shack), and the transformer as
mentioned.

Luther Stroud

TESLA-COIL TIPS

| enjoyed Vincent Vollono’s article on the
“Square Tesla Coil” (Popular Electronics,
August 1989). The rotary gap gives more
flexibility.

However, | did worry a bit about your sta-
tionary-gap detail. The length of the 1/2-inch
wood dowel was not given. Should it absorb
moisture, or should the user be standing on
a moist concrete floor, it could be shocking
if it is too short. | have used rigid-plastic tub-
ing or a taped acrylic rod with enough heat
sink to prevent melting.

Also, I've also found that carriage-bolt
heads will rust after some use. Stainless-
steel or aluminum machine screws should
work better.

R.A. Ford

Lindsay Publications
P.O. Box 12

Bradley, IL 60915-0012

KEEP THE CODE

In his editorial in the August 1989 issue of

Popular Electronics, Mr. Martin asked read-
ers for their opinions on ‘‘code-free” ham
radio, and I'd like to respond.

Since the beginning, the Morse code has
been a unique, distinctive trademark of
amateur radio. Removing it attracts the lazy
and the unmotivated to our wonderful hobby,
Let those people have the CB's. | am
shocked to find people within the ranks of
licensed amateurs working to destroy that
which took so long to build.

t held a license some years ago, and have
recently rekindled my interest in ham radio.
However, if ham radio becomes an expanded
citizen's band, why should I take the time to
bother with it? | will only be able to tell my
children about “. . . the days when we used
to have ham radio.”

D.R.S.
Los Lunas, NM

SPEAKER AMP

| recently came across the “Speaker Amp”
by Fred Cardwell of Omaha, NE in the Feb-
ruary 1989 “Think Tank” column. | would like
to say that the circuit works extremely well
for individual speaker control.
| have a modest stereo setup in my “shack”
that consists of two radios and four speak-
ers. | tried to place them at the four corners
of the room to get the best stereo. However,
when I'm sitting at my desk one of the speak-
ers is too far away. Rather than adjusting the
balance and losing the true stereo effect, 1|
installed the amplifier circuit inside the fur-
thermost speaker and set the volume to suit.
The results are perfect—even better that
| expected! My thanks to Byron Wels and the
rest of the staff for a most helpful and infor-
mative magazine.
D.L.B.
Phoenix, AZ

ALL SHOOK UP

My granddaughter got all excited about the
picture of “Shaky” on the cover of the Sep-
tember issue of Popular Electronics. Itis a
cute idea, so | decided to make it for her.

I found an error that should be brought to
the attention of anyone else who's building
the project. The schematic in the article is
correct, but the parts-placement diagram
(Fig. 3 in the article) incorrectly shows
LED3 - LED12 connected with their anodes
common; follow the orientation shown in the
schematic when installing those components.

R.B.
Huntington Station, NY

TAPPED COIL CRYSTAL RADIO

My article “Tapped Coil Crystal Radio” (Pop-
ular Electronics, October 1989) contains a
mistake. | should have mentioned in the Parts
List that the six metal terminal posts used for
the ground, antenna, earphone, and diode
connections are not included in the mail-
order kit from Yeary Communications. How-
ever, with or without the terminal posts, the



performance of the crystal set, when it is E e I V
properly built, will be excellent. :

Readers who wish to use metal binding

posts can get them from Newark Electronics I
(4801 North Ravenswood, Chicago, IL :
60640). The catalog number is 38N293, and
the price varies according to the quantity or-
dered. The company requires a minimum sale
of $25.00; their catalog is free.

| would like to add that traditional connec-
tion devices, like binding posts and
Fahnestock clips, come in very handy for all
sorts of purposes.

Stan Czarnik

Al

HAVES AND NEEDS
I have an Eico model 377 audio generator ITEM T0OR
and an RCA model WO-91B oscilloscope that ONIT MORE
| d 4 I, HAMLIN MCC 3000 36 CORDED HEMOTE CUNVERTER (Ch 34 | 29 00 18 00
e schematics and‘ manuals fc?r. m also PANASONIC WIRELESS CONVERTER (0ur best buy! 38 00 7500
looking for a schematic for a Philco model STAR GATE 2000 88 00 69 00
T7-126 seven-transistor AM radio. I'm willing HERROUDM00COMBO. 169100 11900
. JERROLD 400 HAND REMOTE CONTROL 29 00 18 00
to pay for copying and postage costs, and JERROLD 450 CONBO o100 13900
nany help would be appreciated. “JERROLD 450 HAND REMOTE CONTROL 2900 18 00
Rob,'n EVanS JERROLD SB-ADD-ON 99 00 63 00
"JERROLD SB-ADD-ON WiTH TRIMODE 109 00 7500
622 Stevenson "M-35 8 COMBO UNIT (Ch 3 output only! 99 00 7000
Jacksonville, AR 72076 "M-358 COMBO UNIT WITH VARISYNC 109 00 75 00
"MINICODE (N-12) 93 00 62 00
. . "MINICODE (N 12) WiTH VARISYNC 109 00 65 00
I am trying to locate an NSL 4921 tight- "MINICODE VARIS’VNC WITH AUTO ON-OFF 145 00 105 00
dependent resistor. The device is no longer ECONOCODE 1minicode substitut 69 00 4200
made, but was used a few years back in a ECONOCODE WiTH VARISYNC 79 00 6100
. . . "MLD 1200-3 (Ch 3 output 99 00 62 00
number of darkroom projects including the "MLD 1200 2 Ch 2 outpun B 00 500
“SMT Darkroom Spotmeter” (Hands-on Elec- “ZEN{TH SSAVI CABLE READY 17500 125 00
tronics, January, 1988) Do any of your read- INTERFERENCE FILTERS (Ch 3only 2400 14 00
) d 'EAGLE PD 3 DESCRAMBLER ICh 3 outpul only: 1900 65 O(L
ers know of a source for those devices, or if "SCIENTIFIC ATLANTA ADD-ON REPLACEMENT DESCRAMBLER 119 00 8500 |
there is a suitable substitute? ] “CALL FOR AVAILABILITY
John Humphries
#1606-13350 OId Yale Road : Output
Quantity Channel

Surrey, BC, Canada V3T 3C7

Help! I own, and love, my Powered Advent
Loudspeakers, manufactured circa 1975 by
Advent, before the Jensen buy out. The prob-

tioned TNL Enterprises as a distributor of
the LRA modem-hardware adaptor. It is no
longer avaitable from TNL, but can be or-

dered directly from LRA Enterprises (35615 Pa C ifi c Ca ble CO m pa n y 3 l n C -

, ipa, CA 92399 $44.95
] e =i CALOZB00NET B 7325Y RESEDA BLVD., DEPT. # P12+ RESEDA, CA 91335
Karl T. Thurber, Jr, WEFX (818) 716-5914 + No Collect Calls + (818) 716-5140

IMPORTANT: WHEN CALLING FOR INFORMATION
B UY B 0 N D S Please have the makea odel#olthe equipment"used inyour area. Thank You

lem is that one of the two bi-amped beauties California Peral Code #593-D forbids us SUBTOTAL
has blown a few parts, and nobody seems to from shipping any cable descrambling unit Sguppmg Add
be able to help. to anyone residing in the state of California. $3.00 per unit
Specifical!y, I need the main PC board (?" Prices subject to change without notice. Ce(n:rgg—& S:’%d'st%i
parts from it} from a Powered Advent. I'd o o TOTAL [ !
love to buy one—in fact, I'll buy someone’s g
whole speaker if | have to—or find out from Name &
someone who's familiar with the product (any Address ___City 3
Advent engineers out there?) what generic State Zip Phone Number ( ) a
i <
parts might work. Thanks. [0 Cashier's Check [0 Money Order Ocoo [0 Visa O Mastercard ©
Don Freemand BT ESonn Q
113 Linboook Drive ce e 5
Winston-Salem, NC 27106 Signature s
: FOR OUR RECORDS: )
AMAZING AMIGA DECLARATION OF AUTHORIZED USE — I the undersigned, do hereby declare under penalty of perury @
that all products purchased, now and in the future, will only be used on cable TV systems with proper e
In my article entitled “The Amazing Amiga” authorization from local officials or cable company officials in accorgance with all applicable federal and S
. state laws. FEDERAL AND VARIOUS STATE LAWS PROVIDE FOR SUBSTANTIAL CRIMINAL AND CIVIL &
(Popular Electronics, August 1989) | men- PENALTIES FOR UNAUTHORIZED USE. g
L

Dated. Signed:

@ 6861 H3GW3034



o POPULAR ELECTRONICS

4,/

il
Electronics Library

To obtain additional information on the hooks

and publications covered in this section from
the publisher. please cirele the ten’ s code -
ber on the Free Information Card

of the tools and techniques previously de-
scribed, as well as additional resources.
An optional disk includes all of the sample
documents.

Managing Desktop Publishing is avajl-
able for $9.95 from New Riders Publish-
ing, P.O. Box 4846, Thousand Oaks, CA
91360. The optional ‘Managing Desktop
Publishing"’ disk costs $7.95.
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MANAGING DESKTOP PUBLISHING
by Jesse Berst

It takes more than a computer, software,
and people to produce effective documents
using desktop publishing. This book pre-
sents a mix of new technologies, tried-and-
true publishing and design concepts, and
solutions discovered by veteran desktop pub-
lishers. While written with the idea of man-
aging a team effort, the principles offered
can be used by anyone who produces
pages on a personal computer.

The book begins by helping readers de-
vise an overall desktop-publishing strategy
to establish a consistent, company-wide

DESKTOP POWER SERSES

MANAGING
DESKTOP PUBLISHING

How to Manage Files, Styles and
People for Maximum Productivity

2 Berst

style to enhance a corporate image, and
then goes on to specifics. It explains how
to prepare a manuscript and clarifies typ-
ing guidelines. The illustration process is
also examined, offering solutions to the prob-
lems of naming and locating pictures, mark-
ing them in the manuscript, and captioning
them. Time-saving pointers on copy edit-
ing, proofreading, and indexing are included,
and the book illustrates how to format pages
by merging text and pictures into a finished
document.

A separate section of the book serves as
a reference, providing full-scale examples

BASICS OF ELECTRIC MOTORS:
Including Polyphase Induction
and Synchronous Motors

by Anthony J. Pansini

Written for anyone involved with electric
motors—consumers as well as mechanics,
electricians, operators, and maintenance per-
sonnel—this book clearly explains their tech-
nical aspects in jargon-free text. The book
is divided into two parts. In the first, the
author describes electric motors—the dif-
ferent types and their characteristics, op-
eration, maintenance, and applications. The
second section explains the properties of
electricity and magnetism that are asso-
ciated with electric-motor action.

Specific topics covered include electric-
ity and electromagnetism, direct-current mo-
tors, alternating-current polyphase induc-
tion motors, AC synchronous motors, single-
phase AC motors, construction, and main-
tenance. Also examined are the elements
of electricity, properties of electric circuits,
inductive and capacitive impedance, trans-
formers and autotransformers, and electri-
cal measurements. The text is amply illus-
trated, and includes utility standards and
specifications.

Basics of Electric Motors: Including Poly-
phase Induction and Synchronous Motors
is available for $32.00 from Prentice Hall,
Englewood Cliffs, NJ 07632.
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USING %,

052

V1.1, which includes the Presentation Man-
ager. It provides an overview of PC's and
operating systems before explaining the fun-
damentals of using OS/2. The book de-
scribes how to master the essential 0S/2
commands; manage files with hierarchical
directories; create batch files; manipulate
devices, disks, and displays; use the Pres-
entation Manager; and work with the DOS-
compatibility box. Once a level of proficiency
has been reached, the information on ad-
vanced commands and customizing 0S/2
that found in later chapters will be espe-
cially valuable.

Using OS/2 is available for $23.95 from
Que Corporation, 11711 N. College Ave.,
Carmel, IN 46032.
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USING 0S/2

by Caroline Halliday, David
Gobel, and Mark Minasi

08/2, the second-generation operating sys-
tem for personal computers, can be intimi-
dating to novices and veterans alike, and
for a similar reason: fear of the unknown.
For those who are complete strangers to
computers, this book’s early chapters pro-
vide a basic introduction to help them get
started. Experienced DOS users, reluctant
to start from square one with a new operat-
ing system, will find helpful information to
ease the transition to 0S/2.

The book covers OS/2 Standard Edition

FM ATLAS AND STATION DIRECTORY
Twelfth Edition

by Bruce F. Elving, Ph.D.

On-the-go FM listeners will find valuable
information in this guide to the airwaves.
More than 90 pages of maps and—new
to this edition—map insert finders make it
easy to pinpoint over 6,500 FM stations,
both commercial and educational, in the
U.S., Canada, and Mexico. The station di-
rectories, arranged by geography and fre-
quency, list music formats and stereo and
technical data. A special section covers
FM boosters and translators. The book in-
cludes “‘non-ID’s,” as well as stations
known to have a Subcarrier at 57, 67, or
92 kHz.

A new section called "FMusings" explores
some controversial issues, including abuses
by national translator networks, FMX, and
the broadcasters’ trend to acquire stations
in small towns near large cities and pro-
mote those as belonging to the cities. The
continued gains of FM over AM is dis-
cussed, along with ways to improve FM
reception. There's an “FMiscellany”
section, and another new feature,
“FMemoranda” provides room for readers
to plan out their listening on upcoming
trips.

The FM Atlas and Station Directory




costs $9.95 plus $1.05 shipping and han-
dling ($8.50 each for 2 or more copies,
plus $1.50 shipping per order) from FM
Atlas, Box 336, Esko, MN 55733-0336.
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PRECISION AND SELECTOR SWITCH
CATALOG

from The Cherry Corporation

This full-color, 45-page catalog includes
precision, thumbwheel, pushwheel, and
leverwheel switches, as well as keypads,
keyswitches, gas plasma displays, and bar
graphs. Product descriptions include pho-
tographs and/or cut-away drawings, engi-
neering specifications, operating charac-

Standard
Produces
Catalog

teristics, and ordering information. To
make it easy to find and order the appropri-
ate product, the catalog contains a selec-
tor/locator chart, alphabetical switch list-
ings, and listings of sales representatives
and authorized distributors.

The Precision and Selector Switch
Catalog (No. CE-1288) is free upon re-
quest from The Cherry Corporation, 3600
Sunset Avenue, Waukegan, IL 60087; Tel.
312-360-3500.
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step diary of that process that will enable
anyone with an ordinary home workshop
to use home-modified, off-the-shelf materi-
als and components to produce a fow-volt-
age generator—in much less time, of
course. Every step is illustrated with photo-
graphs, and many drawings are also in-
cluded for clarity.

As wired in the book, the dynamo can be
used from 12 — 36 volts with a top-rated out-
put of 1000 watts (28 amps and 36 volts at
740 rpm). The machine has been designed
for simpilicity, requiring no soldering or weld-

ing. It features modular construction, with
individual, removable stator units. The use
of terminal blocks makes it easy to experi-
ment and change components.
Descriptions of how the author built
some of his own tools and equipment—a
precision-cutting diamond saw for cutting
magnets to size, a high-power magnetizer
to magnetize ceramic magnets, a small
precision sheet-metal cutter, wire-winding
jigs, and several test instruments—are in-
cluded. Appendixes contain details of tests
and simple data for scaling up the dynamo

*QUALITY PARTS #DISCOUNT PRICES

ALL ELECTRONICS CORP.

* FAST SHIPPING

THE HOMEBUILT DYNAMO:
Dynamo Design and Construction
with Ceramic Magnets

by Alfred T. Forbes

Twenty years ago, longing for “the simple
life,” the author and his wife bought a few
acres of land, built a small house, and de-
cided to save money on utilities by con-
structing their own low-speed, low-voliage,
three-phase, permanent-magnet alterna-
tor with internal rectifier diodes that make
it a DC generator—in other words, a
home-built dynamo. Unable to find a com-
prehensive book on the subject, and using
only hand tools and hand-powered ma-
chines, it took them years to complete the
project. This book is a detailed, step-by-
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to obtain large increases in output and effi-
ciency.

The Homebuilt Dynamo: Dynamo De-
sign and Construction with Ceramic Mag-
nets is available in hardcover in the U.S.
for $65.00, including airmail postage, from
Todd-Forbes Publishing, P.O. Box 3919,
Auckland, New Zealand.
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mon abbreviations. The entries are cross-
referenced as needed for clarity and ease-
of-understanding.

Many of the references include com-
puter programs that may be used to do
calculations with dependable results.
Those programs are written in BASIC and
have been run on IBM, Commodore,
TRS80, and other popular computers.

The book’s emphasis is on facts and fig-
ures, with explanatory text included only
on less widely known subjects. There is
no basic mathematical instruction; instead,
the section entitled “Calculus” contains the
standard formulas to use, as well as a com-
puter program to do integration. Another
section contains mathematical tables.

The Portable Electronics Data Book is
available, cloth-bound, for $33.00 from
Prentice-Hall, Inc., Englewood Cliffs, NJ
07632
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practical tips on using test instruments, and
valuable service hints are provided.

Troubleshooting and Repairing Com-
pact Disc Players is available for $17.95
from Tab Books Inc., Blue Ridge Summit,
PA 17294-0850; Tel. 1-800-233-1128.
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MECHANICAL PARTS CATALOG AND
CROSS-REFERENCE GUIDE

from Philips ECG

An expanded line of audio/video parts and
accessories—featuring two new belts and
nine idler wheels and assemblies for
VCR's—is included in this brochure. Also
described are the VCR mechanical parts
line, including pinch rollers and idler tires;
audio and VCR test cassettes, VCR tape-
repair kits; tools; lubricating and cleaning
materials; VCR replacement heads; and
opto-sensing devices. The booklet also
contains over 400 cross-reference listings;
it is the most comprehensive source for
such information in the industry.

The Mechanical Parts Catalog and Cross-
Reference Guide is available from Philips
ECG, Inc., 100 First Avenue, Waltham, MA
02254; Tel. 1-800-225-8326 (in MA, 617-
890-6107).
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PORTABLE ELECTRONICS DATA BOOK
by John Douglas-Young

This reference book is designed to quickly
put thorough, up-to-the-minute information
at the fingertips of those who are well
versed in electronics—but can't rattle off
every fact and figure from memory. Ar-
ranged alphabetically from Alternating
Current to Zener Diode, the “encyclope-
dia-style” book contains major topics inter-
spersed with minor references and com-

TROUBLESHOOTING AND REPAIRING
COMPACT DISC PLAYERS

by Homer L. Davidson

Like any other kind of electronic device,
compact-disc players can break down.
Having one repaired can be expensive—
and knowing how to repair them can be
quite profitable. This book, written by an
experienced professional, helps you save
money and time—or make money and
save time—by explaining how to

troubleshoot and fix CD players. It is
aimed at electronics students and hobby-
ists at all levels, as well as practicing tech-
nicians who'd like to take advantage of a
whole new field in consumer-electronics
maintenance.

The book provides a complete guide to
CD players, beginning with basic principles
and ending with schematic diagrams of
home, auto, and portable CD players. In
between are discussions on how to clean
and care for CD's and descriptions of the
signal circuits and servo system, the laser-
pickup assembly, motor and control cir-
cuits, optical lenses, and remote-control
systems. Troubleshooting methods include

MOBILE COMMUNICATIONS SYSTEMS

by J.D. Parsons and
J.G. Gardiner

The world of mobile communications has
undergone dramatic changes and increases
in use over the past several years. The
1980’s have seen the emergence and fast-
growing acceptance of analog cellular sys-
tems. The demand for mobile telecommu-
nications is growing, and with the future
technology of digital systems well defined
if not in place, it would appear that the
1990's will see a further boom in the field.

This book, which concentrates exclu-
sively on mobile land radio used by civil-
ians, is aimed at advanced undergraduate
and postgraduate students, as well as re-
searchers and practitioners in communica-
tions, information technology, and elec-
tronics. For readers with little prior knowl-
edge of those fields of technology, an in-
troduction to mobile communications in-
cludes background on the properties and
characteristics of radio channels with re-
gard to both signals and noise. The propa-
gation of signals and the interference cre-
ated by the terrain are discussed, with a
separate chapter devoted to the subject
of propagation in urban areas. The book
covers both analog and digital systems,
with the emphasis on the latter. Digital
techniques associated with two-way
speech-based communications systems
are discussed, and future developments
are considered.

Mobile Communications Systems is
available in hardcover for $44.95 from
John Wiley & Sons, Inc., 1 Wiley Drive,
Somerset, NJ 08875-1272.
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PRACTICAL TRANSFORMER DESIGN
HANDBOOK: Second Edition

by Eric Lowden

Essentially a “how-to” guide, this book
deals more with the methods used in de-
signing transformers to meet your individ-
ual needs than with specific construction
projects. It shows how to build power, im-
pedance, and current transformers, taking
into consideration both the mechanical
and the electrical aspects, so that the fin-
ished design will fit together properly. Al-

(Continued on page 12)




Learn to troubleshoot and service today’s

computer systems as you build
a fully XT-compatible micro,

complete with 512K RAM ang
powerful 20 meg hard drive

Your NRI computer training includes all this:  NRI's unique Discovery Lab® for circuit design and diagnosis
« NRI’s hand-heid digital multimeter featuring “talk-you-through” instructions on audio cassette ¢ A digital
fogic probe that lets you visually examire computer circuits ¢ The new Packard Beli VX88 computer with
“intelligent” keyboard, 360K double-sidad, double-density disk drive, 512K RAM, 16K ROM ¢ 20 megabyte

Train the NRI Way—
and Earn Good Money Servicing
Any Brand of Computer

Jobs for computer service technicians will
almost double in the next 10 years according
to Department of Labor statistics, making
computer service one of the top 10 growth
fields in the nation.

Now you can cash in on this exciting
opportunity—either as a full-time industry
technician or in a computer service business
of your own—once you've mastered
electronics and computers the NRI way

NRI's practical combination of
“reason-why” theory and hands-on building
skills starts you with the fundamentals of
electronics, then guides you through more
sophisticated circuitry all the way up to the
latest advances in computer technology.
You even learn to program in BASIC and
machine language, the essential language
for troubleshooting and repair.

Get Real-World Skills as You Train
With a Powerful XT-Compatible
Micro—Now With 20 Meg Hard Drive!

To give you hands-on training with the
absolute in state-of-the-art computer
technology, NRI includes the powerful new
Packard Bell VX88 computer as the
centergiece of your traiming. As you
assemble this fully IBM XT-compatible
micro from the keyboard up, you actually
see for yourself how every section of your
computer works.

You assemble and test your computer’s
“intelligent” keyboard, install the power
supply and 5%” disk drive, then interface the
high-resolution monitor. But that’s not aill.

Your hands-on training continues as
you install a powerful 20 megabyte harc
disk drive—today’s most-wanted computer

hard disk drive ¢ Bundied software

including MS-DOS, GW-BASIC, word
processing, spreadsheet, and database
programs ¢ Packard Bell reference

schematics.

peripheral—now included in your course to
dramatically increase the data storage
capacity of your computer while giving you
lightning-quick data access. Plus you work
with exclusive word processing, database,
and spreadsheet software, yours to use for
your own professional and personal
applications.

As you build your computer,
performing key demonstrations and
experiments at each stage of assembly, you
get the confidence-building, real-world
experience you need to work with,
troubleshoot, and service today’s most
widely used computer systems.

No Experience Needed, NRI Builds It In

manuals with programming guidelines and

No classroom pressures, no night school, no
need to quit your present job until you're
ready to make your move. And all
throughout your training, you've got the full
support of your personal NRI instructor and
the NRI technical staff, always ready to
answer your questions and help you
whenever you need it.

FREE 100-Page Catalog Tells More

This is the kind of practical, hands-on
experience that makes you uniquely
prepared to take advantage of today’s
opportunities in computer service. You learn
at your own convenience in your own home.

Send today for NRI’s big, 100-page, full-
color catalog that describes every aspect of
NRI's innovative computer training, as well
as hands-on training in robotics, video/audio
servicing, electronic music technology,
security electronics, data communications,
and other growing high-tech career fields. If
the coupon is missing, write to: NRI School
of Electronics, McGraw-Hill Continuing
Education Center, 4401 Connecticut Ave-
nue, NW, Washington, DC 20008.

IBM is & registered trademark of International Business
Machines Corporation

SEND COUPON TODAY FOR FREE NRI CATALOG!

Ny h
el il

McGraw-Hill Continuing Education Center

4401 Connecticut Avenue, NW, Washington, DC 20008

¢CHECK ONE FREE CATALOG ONLY [ Electronic Circuit Design
[ Computer Programming
[J Data Communications

[] Computers & Microprocessors
[ TV/Video/Audio Servicing
[J Robotics

[ Electronic Music Technology
[0 Security Electronics

[0 Digital Electronics Servicing

[0 Basic Electronics

[ Bookkeeping and Accounting
[J Building Construction
[] Automeotive Servicing

For Career courses |
approved under GI Bill

check for details.

[ Air Conditioning Heating & Refrigeration
(] Small Engine Repair

[J Electrician

[ Locksmithing

[J Travel Careers

[] Paralegal

Name (Please print)

[J Telephone Servicing |
Age |

Street

City/State/Zip
We'll give you tomorrow.

6861 H3EW3034
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Electronics Library
(Continued from page 8)

though the book contains material at pro-
fessional and academic levels, it is written
for anyone with an interest in transform-
ers—from hobbyists and experimenters to
lab technicians and circuit designers. De-
signed to be easy to follow, the book pre-
sents information at various levels of com-
plexity; the reader can choose how far to
delve. For example, while only elementary
algebra and arithmetic are used—no cal-
culus—the author sometimes develops an
idea along mathematical lines. You can
opt to follow along, or to skip to the final
answer. A mathematical tutorial is in-

PRACTICAL
TRANSFORMER
DESIGN

HANDBOOK

NG EDTHON

B Lo

cluded, and the working formulas are gath-
ered together in one chapter. There is also
a short refresher course in the general the-
ory of electromagnetics.

The book explores how to test trans-
formers, and how to build transformers
from salvaged parts. Also covered are
losses, the core, windings, off-the-shelf
transformers, and new developments in
transformer design.

Practical Transformer Design Hand-
book: Second Edition is available in
hardcover for $34.95 from Tab Books inc.,
Blue Ridge Summit, PA 17294-0850; Tel.
1-800-233-1128.
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industrial, cable preparation, telecommuni- |
cations, and connectors. A special section
of the catalog is devoted to new products,
including insulated safety tools and power
transmission tools. To help the user find
the correct tools needed for each applica-
tion, the catalog includes extensive cross-
references.

The Tools and Accessories Catalog is
free upon request from Paladin Corpora-
tion, 3543 OIld Conejo Road, Suite 102,
Newbury Park, CA 91320; Tel. 805-499-
0318.

CIRCLE 103 ON FREE INFORMATION CARD

TOOLS AND ACCESSORIES CATALOG
from Paladin Corporation

Paladin's complete line of West German-
made tools and accessories is depicted in
a 152-page, full-color catalog. The bro-
chure contains product shots, application
photos, and diagrams that explain the fea-
tures and advantages of each product.
The catalog includes sections devoted
to each of the following applications: elec-
tronic production, screwdrivers, electrical/

Pf,

One tree can make

3000000 matches.
An ETCHED
circuit board
from a
Printed PAGE

injust 3 Hours |
One match can burn
3,000000 trees.

POPULAR ELECTRONICS

jary
N

The ER-4 PHOTO ETCH KIT gives you the tools, materials and chemicals
to make your own printed circuit boards. The patented Pos-Neg™ process
copies artwork from magazines like this one without damaging the page.
Use the circuit patterns, tapes and drafting film to make your own 1X
artwork. Or try the Direct Etch™ system (also included). to make single
circuit boards without artwork. The ER-4 is stocked by many electronic
parts distributors, or order direct, postpaid.

ER-4 PHOTO ETCH KIT (NJ and CA residents add sales tax) ... .$38.00
DATAK'S COMPLETE CATALOG lists hundreds of printed circuit products
and art patterns. Also contains dry transfer letter sheets and electronic title
sets for professional looking control panels. WRITE FOR IT NOW!

The DATAK Corporation - 3117 Paterson Plank Road -«
North Bergen, NJ 07047
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USING VIDEO IN YOUR HOME
by Gordon McComb

Today's home-video systems can be as
basic as a TV and a VCR, but once you
start adding video cameras, cable or satel-
lite systems, video processors, antennas,
video selectors, audio processors, and other
equipment, getting the whole setup
to work correctly can be a nightmare. This
book aims at reducing the confusion sur-
rounding how to use, install, connect, and
maintain video systems—whatever their
level of complexity.

In plain English, accompanied by clear
ilustrations, the book explains what you
need to know before purchasing video
equipment—the basics of how individual

components work and how you can put to-
gether a system that works for you. Once
you get all the parts home, it describes the
connectors, cables, and system intercon-
nections needed to make the components
mesh properly, for systems with as many
as five sources and three outputs. A
troubleshooting guide and a special sec-
tion on VCR care are also included.

Using Video in Your Home costs $12.95
(plus $1.50 shipping and handling} from
Master Publishing Inc., 14 Canyon Creek
Village, M/S-31, Richardson, TX 75080.1
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PERSONAL COMPUTER

Available in either duai-floppy-disk or
floppy-and hard-disk drive configurations,
the Apex 100 personal computer from Ep-
son America offers flexible PC/XT com-
patibility and includes a bundled software
package. It has an 8088-10 microproces-
sor, selectable 4.77- or 10-MHz clock
speeds, a 20-bit address bus, and an 8-bit
data bus. The computer offers 640K RAM
on its main system board with 120-ns ac

cess time and zero wait state. The floppy-
disk controller supports multiple formats:
51 and 3'/s-inch disks. Each computer
comes with an AT-style, detachable, 3-po-
sition keyboard with 10 function keys. The
built-in multi-graphics video board sup-
ports CGA, monochrome, and Hercules
modes. Standard interfaces include an ex-
ternal game port, as well as a Centronics-
compatible parallel port and an RS-232C-
compatible serial port, both with DB-25
connectors.

The Apex 100 comes with PFS: First
Choice integrated software, which includes
a spell checker, a thesaurus, an electronic
spreadsheet, data management, electronic
communications, and business graphics.
MS DOS 3.3 is also included.

In its standard configuration, the dual-

floppy-disk drive has two 5'a-inch half-
height drives with 360-KB storage capac-
ity each. The floppy- and hard-disk con-
figuration has a 5'/s-inch half-height floppy
drive with 360 KB and a 3'/s-inch half-
height hard-disk drive with 20-MB storage
capacity.

The Apex 100 personal computer has
a suggested retail price of $1,199.99 in its
dual-floppy configuration, and $1,599.99
with floppy- and hard-disk drives. A 12-
inch monochrome and a 13-inch color
monitor are available optionally for
$149.00 and $4489.00, respectively. For
more information, contact Epson America,
Inc., 23530 Hawthorne Blvd., Torrance,
CA 90505.
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PORTABLE AUDIO

Variety is the word—Sanyo offers consum-
ers a choice of portable audio products.
The MGR90 (pictured) is a mini-sized ste-
reo radio/cassette player that combines
“fashion-conscious Styling” with portable
technology. Digital tuning locks onto a sta-
tion's frequency to assure clear, drift-free
reception. The radio has 12 preset stations

International Inc.

1-800-338-0531

O PIONIEER!

18" EMINENCE WOOFER
MADE IN USA

100 oz. magnet, 3" voice
coil. 250 watts RMS, 350
watts max. 8 ohm, 30 Hz
resonant frequency. 22-
2700 Hz response.

3-WAY 100W CROSSOVER

WALNUT SPERAKER

Dual voice coil sub woofer.

12" SUB WOOFER

Efficiency: 95 dB 1W/IM.
Paper cone, treated
accordian surround. Net

12 dB/octave rolloff CABINET KIT - % ] %oz magnet, 2 voice weight: 29 Ios.
800Hz, 5000Hz : Super quality, AR - coils. 100 watts RMS, 145 $98.90 $89-50
e genuine walnut o watts max. fs =25 Hz. 6 ohm #290-200 (1-3) (4-up)
ohm. 100 SZ“S l.lMS venes2r cabinet. Kit (4 and 8 ohm compatible).
' ’ sg 95 includes: routed and SPL=89 dB 1W/IM. TIT H Nllmd Con MSITE
#260-210 $12.50 . mitred top, sides, | Response: 25-700 Hz.
§ (1-9) (10-up) | and bortom in 3 QTS =31, VAS=103 cu. ft. TWEETER
finished 3/4” Pioneer #A30GU30-55D. Titardum is deposited on a polymer
SPEAKER CONTROL walnut veneer. Cut - Net weight 6 1bs. (0 oo $36.80 doma o canbins e svariages of
your own custom ol OV = . 1
PANEL oles in the front < #200-145  §% (4up)._ | =Snssble 6 o Furo 0ud .
Panel with 50 watt L-pads/§ and rear to match 15" THRUSTER WOOFER SPL =90 dB 1W/IM. B0 wats RMS

for tweeter and midrange
and built-in LED power
meter. 5"x 2 1/2" 100
watt version available

your drivers. 15" x
24" x 11". Volume:
1.9 cubic feet.

Thruster by Eminence.
Made in USA. Poly foam
surround, 56 oz. magnet.

450 s 1 2.90 $22.50 s 1 9 95 2-1/2", 2 layer voice coil.
- \ e * 150 watts RMS, 210 watts
#260235 (1)  (6up) | #2600 Ty T qup) oo Vonm fe-205
Hz, QTS=.33, VAS=179
12" POLY WOOFER PIONEER HORN cu ft. SPL=94.8 dB 1W/ o
IM. Net weight: 15 lbs. —
Super duty, 40 oz. magnet. 'I'w
100 watis RMS, 145 watls Mylﬁfngg - 4#200.180  313.50 $39.80
max. 4 and 8 ohm compat- barium ferrite r;\agnét. 8 (1-3) (4-up)
ible (6 ohm). 2" voice coil. ohm. Response: 1800-
fs = 25 Hz. QTS =166, 20000 Hs. 35W RMS, GRILL FRAME KIT
VAS=108 cu ft S0W max. fs = 2000 H, With this kit you =
Response: 25-1500 Hz. Net SPL =106 dB. Pioneer can make speaker
weight: 9 lbs. Pioneer #AHE60-51F grill frames up to
#A30GU40-51D $34 50 $5 90 30" x 40". Kit
includes 4 comer
#290-125  $36.80 DU 4270050 3630 e Y
(=) (4-up) -9 (10-up) brackets, and 7
Part . . . . . frame bars. Grill
[Xﬁ;esss Mt Ve Dot and COD, s 34 ot shgping mountnglicy
— *Shipping charge = UPS chart rate #5100 ($3.00 minimum charge) § included.
ir e o ias oo Bt e i | L seso $7.80
FAX: 513-222-4644 § Ibs. (1-9) (10-up)

CIRCLE 10 ON FREE INFORMATION CARD

70 watts max. 4" round. Polydax
part #DTW100T125.

$24.80

$27.50
(10-up)

(1-9)

#210-041

CATALOG
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New Products

(9 FM/3 AM) spread over three bands, so
that different types of stations can be
grouped for quick, convenient tuning. The
MGR90 also features auto-reverse, a 3-
band graphic equalizer, and automatic and
manual tuning.

For the economy-minded listener, the
MGR78 is an AM/FM stereo cassette
player with 3-band equalizer, 4-button con-
trol, adjustable headphones, a detachable
belt clip, and AC/DC operation. The
MW?708 portable double-cassette deck of-
fers two tape-transport modes for high-
speed dubbing and longer listening pleas-

ure. Tape features include one-touch re-
cording, play-only in Deck A and record
in Deck B, and auto stop. The MW708 also
has an AM/FM-stereo radio, stereo-head-
phone jack, tone control, automatic level
control, and AC/DC operation.

The suggested retail prices for the
MGR90, the MGR78, and the MW708 are
$89.95, $29.95, and $49.95, respectively.
For further information, contact Sanyo
Fisher (USA) Corporation, 21350 Lassen
Street, Chatsworth, CA 91311-2329.
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erate ramp and pulse signals. With the
unit's separate TTL output, the correct out-
put level is obtained without time-consum-
ing set-up adjustments.

The 3026’s 5-digit LED display can be
used to indicate output frequency or to
measure external signals to 10 MHz. Four
selectable gating times are available in the
external-counter mode.

The model 3026 sweep/function genera-
tor has a suggested user price of $596.00.
For further information, contact B&K-PRE-
CISION, Maxtec International Corporation,
6470 West Cortland Street, Chicago, IL
60635.
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SWEEP/FUNCTION GENERATOR

As an added bonus B&K-PRECISION’S
model 3026 sweep/function generator has
a built-in frequency counter. The versatile
0.5 - 5-MHz signai source also features in-
ternal or external AM modulation; variable,
DC-offset, internal or external gated-burst
operation; three calibrated steps, and vari-
able attenuators.

The sweep generator offers fully vari
able sweep width and rate as well as a
sweep ramp output for oscilloscope sync.
The sinewave, square-wave, and triangle-
wave outputs are available with normal or
inverted polarity selection and variable
duty-cycle control. The 3026 can also gen-

INFRARED WIRELESS HEADPHONES

Providing high-quality sound with freedom
of movement and comfort, Bondwell's
BW-2800 infrared wireless headphone
system transmits full-frequency sound with
minimal distortion. It adapts to any radio,
television, or VCR with a standard head-
phone jack.

The system’s sleek base transmitter fea-
tures a 9-volt battery-recharge circuit, a
DC adapter and jack, a phone jack, power-
on/-off control, a mono-cable plug, and a
charge indicator. The wireless headphone

receiver has a 9-volt rechargeable battery,
an on/off control, and a volume control.
The BW-2800 infrared wireless head-
phone system has a suggested retail price
of $79.00. For more information, contact
Bondwell Industrial Co. Inc., 47485
Seabridge Drive, Fremont, CA 94538.
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Kansas Microtech can be mounted on a
vehicle’s window in seconds. Based on a
patented motion- and vibration-sensing
technology, it will sense any disturbance
to the vehicle and sound a piercing 105-dB
alarm. The completely portable unit runs
on a 9-voit alkaline battery and can be
moved from one vehicle to another as
needed.

Window-mounted, the CarCop is a
highly visible deterrent to would-be
thieves. The compact, self-contained sys-
tem is simple to use. It slips over the top

of an open window, with the alarm on the
outside and the main unit inside the car.
To "arm’ the unit, set the door locks,
switch the CarCop “on,” and roll up the
window. Unlocking the car disarms the
unit, which can be stored in the glove com-
partment when not in use.

The CarCop portable auto alarm has a
suggested list price of $149.95. For addi-
tional information, contact Kansas Micro-
tech, Inc., 7300 West 110th Street, Suite
990, Overland Park, KS 66210.
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AUTOMOBILE ALARM

Providing security but requiring no installa-
tion, CarCop portable auto alarm from

e

““Sorry guvs, we were bought our by an

electronics conglomerate’”
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MULTI-ROOM REMOTE CONTROL

Extending remote control to other rooms
of the house, Sansui's RemoteRemote
system (model /R-7000U) comes as a
complete kit that you can install to suit your
needs. All the functions that your audio or
video system’'s regular remote operates
can be controlled from another room via
the RemoteRemote. Additional rooms can
be wired using individual elements, which
are sold separately.

The system—which consists of a recep-
tor to be installed at the remote location,
an infrared sender to be placed with the
main equipment, 50 feet of wire, and a 9-
volt-battery power supply—lets you oper-
ate your main audio or video system trom
anywhere in the house, using its regular

remote control. The sender is affixed to the
top or bottom of the main unit, in line with
the main unit's remote sensor. At the re-
mote location, the receptor can be placed
on a bookshelf or piece of furniture that
is in plain view. Because the system uses
hard wire to transmit the signal, it can also
be installed out of sight in a closet or other
concealed location.

The RemoteRemote system has a sug-
gested retail price of $60.00. (Professional
installers can purchase separate system
components at bulk prices.) For additional
information, contact Sansui Electranics
Corporation, 1250 Valley Brook Avenue,
Lyndhurst, NJ 07071.
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| Address

M O R E

1-800-44-HEATH

(1-800-444-3284)

Name

City - - State

T H AN

TIVE

Most Accurate Clock by

Heathkit

Discover the world’s most accurate
time piece plus a large assortment of
other electronic products in your
FREE Heathkit Catalog. It’s filled with
both kit and ready-to-use home
theatar components, weather sta-

tions and amateur radio products, along with kit
laptop computers and a wide variety of self-study courses for the novice or seasoned
electronics enthusiast. Order your FREE Heathkit Catalog today. Time’s a wasting!

—
Send to: Heath Company, Dept.107-844

Benton Harbor, Michigan 49022

s Coporaon______|

A subsidiary of Zenith Electronics Corporation
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ROLL-POUCH TOOL KIT

Containing 39 basic tools needed for elec-
tronics work—including electromechanical
instrumentation—Contact East’s model
RP3926 tool kit rolls up to just 3x13
inches and is secured with an elastic tie
band. The kit includes an assortment of
pliers, cutters, and fastening tools that are

1l il
i Il\rﬁlull'uu'

commonly used to access and maintain
electronic equipment. A voltage-tester
screwdriver, which detects the presence of
voltages from 80 —330 volts AC, comes
with the kit. A complete set of professional
soldering tools is also included. The rug-
ged pouch is made of reinforced, fabric-
backed vinyl, has 26 pockets, and rolls
open to 13 x 21 inches.

The model RP3926 roll-pouch tool kit
costs $115.00. For further information,
write to Contact East, 335 Willow Street
South, P.O. Box 786, North Andover, MA
01845.
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“ANTENNA-LESS” CORDLESS PHONE

Featuring a sophisticated internal antenna
system built into its handset, Cobra’s In-
tenna line of cordiess telephones eliminate
awkward external telescoping antennas.
The internal antenna system is based on
an ultra-thin, metaliic-plate antenna that is
matched to the microprocessor-based
cordless system and electronically fine-
tuned to produce fuli-power output compa-
rable to that of standard cordless phones
with external handset antennas. The In-
tenna phones have Cobra's “Clear Call

Circuitry” for optimum sound, as well as
digital security coding to prevent interfer-
ence form other cordless phones and “Se-
cur-Loc” to protect against unauthorized
use of a phone line.

The Intenna line includes the basic
model CP-480 (pictured), which features

base-to-handset paging, switchable tone/
pulse dialing, and consumer-replaceable
batteries. The model CP-482 adds a 9-
number memory, electronic hold, and a
base-to-handset intercom system. The
premium Intenna model CP-485 offers two
additional features—electronic channel

6861 H3aW3034
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PROFESSIONAL QUALITY
WEATHER STATION
NOW AFFORDABLE

ENOUGH FOR HOME USE!

The new WeatherPro weather station uses state-of-
the-art technology to give you full monitoring capa-
hility at an in(re(?l/hly ow price. The WeatherPro
includes a weather computer, remote precision wind
direction vane, wind s sensor, external temper
ature probe, mounting hardware and 40' of cable-all
for only $179!

*WIND SPEED *WIND GUST
¢ TEMPERATURE *WIND CHILL
*WIND DIRECTION *TIME

¢ TEMPERATURE HILO *AUTO SCAN

*RAINFALL (OPTIONAL)* *1 YEAR WARRANTY
*14-DAY MONEY-BACK GUARANTEE

DIGITAR WEATHERPRO
WEATHER STATION: ONLY $179!

ORDER TODAY:1-800-678-3669, PE
M-F 7AM-5:30 PM Pacific Time

“Automatic -emptying electronic rain gau ’e-?49,95
Add $5 00 for sl |gp|n%. CA residents add sales tax
Fax 14157329188 » M/C and VISA

DIGITAR®

3465 DIABLO AVE HAYWARD CA 94545

New Products

advance that advances through three dif-
ferent channels to allow selection of the
clearest one for every call, and a high-
quality speaker phone that works with the

- unit’s hands-free two-way intercom.

The Intenna models CP-480, CP-482,
and CP-485 have suggested retail prices
of $129.95, $179.95, and $229.95, respec-
tively. For further information, contact Co-
bra Electronics Group, Dynascan Corpora-
tion, 6500 West Cortland Street, Chicago,
IL 60635.
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SYNTHESIZED FREQUENCY SOURCE

Featuring 10-ppm or 0.001% accuracy and
stability over its 1-Hz — 100-kHz frequency
range, Teledata Systems’ WAVEBOX 100
typically performs at three orders of magni-
tude better than most other signal sources
in its price range. The benchtop synthe-
sized frequency source is well suited for
production and educational applications
including power, audio, telecommunica-
tions, and ultrasonic-frequency testing.
The output frequency is dialed up di-
rectly on thumbwheel switches for accu-

rate ease of use. Resolution is 1 Hz over
the entire range, and the sinewave output
is variable up to 20-volts peak-to-peak with
a *10-volt offset. Total harmonic and non-
harmonic distortion is better than 40 dB.
The instrument also provides an auxiliary
TTL/CMOS level square-wave output.
The WAVEBOX 100 synthesized fre-
quency source costs $325.00. For further
information, contact Teledata Systems, 68
Reservoir Road, New Milford, CT 06776.
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times as long as 36 minutes. An extra Ni-
Cad battery module provides more running
time if needed. The removable battery
takes a 2-hour charge and has a built-in
circuit breaker to prevent overcharging.

The Sunpak CV-300 video light has a
suggested retail price of $269.95. For
more information, contact Sunpak/ToCAD
America, Inc., 401 Hackensack Avenue,
Hackensack, NJ 07601.

CIRCLE 84 ON FREE INFORMATION CARD

VIDEQ LIGHT

ToCAD America’s CV-300 Sunpak port-
able camcorder light offers automatic ex-
posure control of the light's output. Light
output is regulated for close distances, ad-
justing at ranges of 10 feet or closer, to
provide improved detail and color up to 30
feet away while eliminating the harsh glare
that causes subjects to squint. The video
light has two output-control positions:
Automatic provides 18 —30 watts, and
manual outputs 30 watts only.

The cordless Sunpak allows shooting

DIGITAL MULTIMETERS

Two hand-held digital multimeters from
Carlo Gavazzi Instruments offer LS1 de-
sign technology; rugged, industrial-rated
cases; and 3200-count, full-scale, analog
bar-graph displays. The SOAR 3255 and
SOAR 3250 DMM's also provide a range
of advanced features for testing auto-
mated office and plant equipment. Both
models incorporate such functions as
automatic or manual range selection, tem-
perature test, ADP mode, Data Hold, high-
speed sampling for the 32-segment bar-
graph display, and high-speed autorang-
ing—up and down, 6 per second.

The SOAR 3255 comes in a lightweight,
high-impact, yellow case that is water-

proof, dust proof, and shock and heat re-
sistant. The SOAR 3250 is encased in a
rugged, industrial-type dust-proof case.
Each unit measures 31/2x 738 x 13/4 inches
and weighs 11/2 pounds with batteries. The
instruments each come.with a set of test
leads, two AAA batteries, a spare fuse, and
an instruction manual.

The digital multimeters have 0.3% basic




accuracy. Current measurements range
from 300pA to 10A, AC/DC. DC-voltage
measurements range from 3mV to 1,000V,
AC voltage ranges from 3V to 750V. Both
devices use the dual-slope integration
measuring method.

Suggested retail prices for the SOAR
3250 and the SOAR 3255 are $129.95 and
$144.95, respectively. For further informa-
tion, contact Carlo Gavazzi Instruments
Corporation, 434 Windsor Park Drive,
Dayton, OH 45459.
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PORTABLE COPIER/DIGITIZER

At the heart of Ricoh’s Portable Digital
Information System (PDIS) is the MC50
portable copier and digitizer. The complete
system allows users to scan a document,
make copies of it, modify it, store it in inter-
nal memory or in a computer, and fax the
information to any G3-compatible unit.
The MC50, a flatbed-scanner copier, is
placed directly on top of the original—
which can be checked for proper place-

ment through the unit's viewing glass—
and scans without being rolled over the
original. The result is a distortion-free, 37/s-
x 61/2-inch copy that is fed out in seconds.
The MC50 accepts either thermal paper
rolls or plain-paper or transparent sheets.
Measuring only 12 x 6 x 13/4 inches; pow-
ered by AC, an included NiCd battery
pack, or an optional 12-volt DC car con-
verter; and weighing only 3 pounds includ-
ing battery, the MC50 is easily portable.
The other system components are the

TITLER/CHARACTER GENERATOR

Making its U.S. debut is the VideoScript
50, from the German photo- and video-
accessory manufacturer, Hama. The video
titler and character generator can create
up to 72 lines of text and insert them into
either live video recordings or existing
videotape recordings. It works with 8mm,
VHS, and VHS-C camcorders and VCR's.

The VideoScript 50’s typewriter-style
keyboard is used to create characters,
numbers, and letters. It can make upper-
and lower-case letters in two type fonts
(Helvetica and Eurostyle) and four charac-
ter sizes. It can use eight different colors,
including black and white, for characters
and background.

Additional accessory keys are used to
program the screens and to create pat-
terns, designs, and graphics. Nineteen
graphics symbols can be mixed and
matched into a wide array of designs. The
additional keys are also used for special

& ff i
;5%?35’ -

effects such as vertical or horizontal scroll-
ing. Solid color “wipes" can be created ver-
tically or horizontally in 16 speeds and 8
colors. The “window" function secticns off
a portion of the screen, which can be
wiped from 4 directions. The “key effect”
displays a solid background color with
“cut-out” characters or symbols through
which screen action can be viewed. Words
or graphics can be made to flash in 16
speeds. A digital timer can be generated
anywhere on the screen.

The VideoScript 50 has a suggested re-
tail price of $1,049.95. For additional infor-
mation, contact Photo Systems Inc., 7200
Huron River Drive, Dexter, Mi 48130; or
Dot Line Corp., 11916 Valerio Street,
North Hollywood, CA 91605.
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HITACHI SCOPES AT DISCOUNT PRICES

s V212
em $425

Llst $595
Save $170

V-425

iy
List $1,070 $849

= DC 1o 40MHz
= Dual Channet
= CRT Readout
= Cursor Meas
= DC Oftset

* Ait Magnlifier

= Compact Size | /. 1060
List $1595

* DC to 100MHz
© Dual Channel
= Delayed Sweep
= CRT Readout
= Sweep Time
* Autoranging

= Trigger Lock

s1 359 = 2mV Sensitivity

20MHz Dual Trace Oscliloscope
All Hitachi scopes include probes, schematics
and Hitachi's 3 year guaranty on parts and
labor. Many accessories available for aii
scopes

20MHz Dual Trace Oscilioscope
$375

MO0-1251

* 6" CRT
* Built In

V-22)  20MHz

V-1085 100MHz
V-1100A 100MH2
V-1150 150MHz

FREE DMM

with purchase of
MO-1251

component tester

. 1MV sems, Delayed Sweep, DC Otiset, Vert Mods Trigger

. 1mV sems, DC Offsat Vert Mode Trigger, Alt Mag

ZmV sers, Delayed Sweep, CAT Readout

2mV sers, Delayed Sweep, CRT Readout, Cursor Meas

1mV sens, Delayad Sweep, CRT Readout, DVM, Counter
.. 1mV sera, Delayed Sweep, Cursor Meas, DVM, Counter

[}

D

[CL.T. imV sern, Delayed Sweep, DC Oftsel, All Mag
B

.'

LIST  PRICE SAVE
$825 725 100

$495

= High luminance § " CRT

* tmV Sensitlvity
6KV Acceleration Voitage
* 10ns Rise Time
= X-Y Operation ¢ Z Axis
= Delayed Triggering Sweep

PRICE BREAKTHRU

True RMS 4%

Multmeter with fb_lgml Capacitance Moter]

on Auto Ranging DMMs Digit
$135

05% DC Accuracy

1% Resistance |
4 with Freq. Counter

and deluxe case

| MDM-1180
$24.95

MDM-1181

M-7000

| $55 C-1500A

Tnnllnof Tnlcr

. CM-1550

$58.95
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1p1-20,000utd
5% basic accy
Zero control
with case

| Reads Vdits, Ohms
Current, .apacitors,
Transistars and 38
Diodes with case

D-Iaml LCR Moter

LC-1800
[ $125
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I Crlls 1uH-200H
| Caps .1pt-200uf
E B - 0120m

$21.95 Bench DMMS

=

MDM-1182
$29.95
3172 LCD Display
:milfu‘dmulw
« Audible Contmuty
« Data Hold (MDM-1182)
«.1% Accuracy (MDM-1181)

™M-3500

M-4500
an dlgl! $125 4% aign $175
1% a 05% accy

SOLDERING STATION
Tempersture Contralied

\ S

“ Digial display
Temp range
300F-900F
Grounded tip
Ovarheat protect

Solderiess Breadboards
i
LI 9430
1,100 pins $15
$99 9434
2,170 pins $25
9436
2,860 pins B3I
All have color

n SHowN coded Posts

AC Clamp-On
Current Adapter

$7-265
$25

0-1000A AC
Works with
most DMM

Wlda Band Signal Generators

so-9000 $129
RF Freq 100K-450MHz
AM Modulation of 1KHz
Variable RF output

$G-9500 with Digital Display
and 150MHz bullt-in Freq Ctr $249

3% Dight Probe Typs DMM

Conveniant one hlnd upnullou

Measures DCV AC'
Avdible continulty

Function Gonoutor

J *1 i moo

Provides Sine.1ri.squ wave
from 1HZ to IMH2

with battenes
and case

—_— 52895

cneck Duu hold AM or FM capability

Decade Blox
—1 #9610 or
#9620
$18.95
09610 Resistor Blox
47 rmmwm & 100K pot
#3620 Capacitor Blox
47pfto 1 MFD

Digital Triple Power Supply XP-765
$249

0-20V at 1A
0-20V at 1A
5V at 5A

Fully a-qulmu Short cifcult protected with

2 Limit Cont,, 3 Separats supplies

XP 660 with Analog Meters $175

Quad Power Supply

Fully regulated and
short circuit protected
XP-575 without meters $39.95

XP-580
$59.95

2-20V at 2A
12V at 1A
5V at 3A
5V at 5A

Four-Function Frequency Counters
F-100 120MH

o
Frequency, Period, Totalize,

Self Check with High Stabllized Crystal Oven
Oscillator, 8 dight LED display

GF-801

GF-8015 without Freq. (Mster $179

6 Function Generator
with Freq. Counter
$248
Sine, Square, Triangle
Pulse, Ramp, .2 to 2MHz
Freq Ccunter .1- 10MHz

5/10MHz Motherboard
8 Expansion Slots
Math Compressor Slots
360K Floppy Drive
AT Style Keyboard

10Mhz XT 100% IBM® Compatible

MODEL PC-1000

$595

5 Year
Warranty

150W Power Supply
256K AAM

Expandable to 640K
Monochrome Monitor
Manographic  Video Card
Parellel Printer Port

FREE spreadshest and word processor
3.XXMS DOS and GW Basic add 75.00

15 Day Money Back Guarantes
2 Year Warranly 4

WRITE FOR FREE
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New Products

IM-A image-controller/scanner module and
the IM-F50 tacsimile-transceiver module.
With the IM-A module connected to the
MCS0, the user can scan the image data
into an IBM PC or compatible, using a
standard RS-232 interface. The IM-A mod-
ule also lets the user reduce or enlarge the
original or specific portions of it, copy
half-tones, produce mirror-reversed images,
and transform black copy to white

and vice versa. The IM-F50 is a half-du-
plex portable transceiver/telephone adap-
tor that transmits data at 4800 BPS when
a modular jack is used. Large-size docu-
ments transmitted to the IM-F50 are auto-
matically reduced in width to 4 inches and
then printed out on the MC50.

The MCS50 copier has a suggested retail
price of $540.00. The IM-A image control-
ler/scanner module and the IM-F50 fax
module have suggested retail prices of
$510.00 and $540.00, respectively. For
more information, contact Ricoh Con-
sumer Products Group, 155 Passaic Ave-
nue, Fairfield, NJ 07006.
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load conditions. Standard, open-collector,
and tri-state outputs are tested. Most chips
can be identified and tested in a fraction
of a second, although the RAM-chip test
takes 20 - 80 seconds.

Operation is fully automatic; there is
nothing to set. The part to be tested is
plugged into the zero-insertion-force socket,
and its identity is shown on a 4-digit dis-
play. Hf, for example, a 74LS395 was
plugged into the socket, the readout would
be “395" if the chip was good, or if it was
bad. The handheld Chiptester includes a
regulated power supply and comes with a
concise manual.

The Chiptester has a suggested price
of $277.00. For additional information,
contact Precision Motion, 3563 Sueldo Ct.
Building J, San Luis Obispo, CA 9340. For
placing orders only, call 800-373-9703.
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IC TESTER

The second-generation Chiptester digital
integrated-circuit identifier and tester from
Precision Motion gives non-technical peo-
ple the ability to repair complex digital cir-
cuitry. The easy-to-use instrument will test
most TTL and CMOS digital IC's, as well
as 4164, 41256, and 2114 RAM chips. It
automatically adjusts for TTL or CMOS

CHIp
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FIBER-OPTIC KITS

Providing hands-on learning experiences
through projects and experiments, a vari-
ety of Fiber-Optic Kits from Sintec present
the latest theory and practice in fiber-
optics communication links. The kits cover
subjects such as light pipes, multitone
modulation of digital transmissions, an AM
fiber-optic receiver, a fiber-optic light-open
cable, single or bi-directional communica-
tions, and digital data links. The kits in-
clude hardware—emitters, detectors, the
necessary electronics parts, simplex and

duplex cabie, and connectors—as well as
easy-to-follow instructions and well-illus-
trated manuals.

The fiber-optic kits range in price from
$19.95 to $54.95. (Teachers with quantity
orders are eligible for discounts.) For addi-
tional information, contact Sintec Com-
pany, 28 8th Street, P.O. Box 410, French-
town, NJ 08825.
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miniature designs, has introduced its line
on this side of the Atlantic. Their Maxamp
Remote loudspeaker, which measures
only 101/4x63/4x 8 inches, includes a
built-in 25-watt amplifier with its own infra-
red receiver. A full range of operations—
olume, mute, left/right channel, and
treble/bass balance—can be operated by
its hand-held remote control.

When used with portable audio sources
such as personal stereos, tape players, or

CD players, the Maxamp loudspeakers
provide enhanced power-handling capa-
bilities, high-fidelity sound, and the con-
venience of remote operation. The speak-
ers can also be used with home entertain-
ment equipment, including CD players and
stereo TV's and VCR’s; electronic key-
boards and musical instruments; and pag-
ing systems. Optional accessories include
a carrying case with pockets designed to
carry Goodman's personal CD player and
CD’s, and “Performance Points"—mini
spikes that act as speaker stands.
Maxamp loudspeakers have a sug-
gested retail price of $475.00 per pair. For
additional information, contact Goodmans
of England, 1225 17th Street, Suite 1430,
Denver, CO 80202. (=
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REMOTE MINI SPEAKER/AMP

Goodmans, an English high-fidelify audio-
component manufacturer specializing in

“Looks like that guy in the Pentagon asked for

a space blaster again this year”’
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EXPAND YOUR CAREER HORIZONS...

ELECTRONICS
EDUCATION
OF
TOMORROW
TODAY

START WITH CIE.

Microprocessor Technology. Satellite Communications.
Robotics. Wherever you want to Jo in electronics...
start first with CIE.

Why CIE? Because we're the leader in teaching
electronics through independent study. Consider this.
We teach over 25,000 students from all over the
United States and in over 70 foreign countries. And
we've been doing it for over 50 years, helping
thousands of men and women get started in
electronics careers.

We offer flexible training to meet your needs.
You can start at the beginner level or, if you already
know something about electronics, you may want to
start at a higher level. But wherever you start, you
can go as far as you like. You can even earn your
Associate in Applied Science Dzgree in Electronics.

Let us get you started today. Just call toll-free
1-800-321-2155 (in Ohio, 1-800-362-2105) or mail in
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The CIE Mecroprocessor Trainer helps you o learn how circuits with
microprocessors furectior. in computers.

the handy reply coupon or card below to:
Cleveland Institute of Electronics,
1776 East 17th Street, Cleveland, Ohio 44114.

AHO-137

c I E world Headquarters

Clevelarnd Institute of Electronics, Inc.

1776 East 17th Street ¢  Cleveland, Ohio 44114

[} Please send your independent study catalog.

For your convenience, CIE will try to have a representative
contact you — there is no obligation.

Print Name FE——— — S
Address — e Apt.

City State _ Zip

Age Area Codz/Phone No. S

Check box for G.1. Bill bulletin on Educational Benefits

L] Veteran [] Active Duty MAIL TODAY!

Just call toll-free 1-830-321-2155 (in Ohio, 1-800-362-2105)



Think
Tank

THE CHANGES KEEP COMING

ne of my favorite duties each

month is writing this column and
talking to you guys. But this month, I've
got some pretty-heavy stuff to go over.
Those of you who come from my own
generation of electronics, will surely un-
derstand that things change fast in the
electronics industry. We've had to learn
to keep up or drop by the wayside.

| can remember a scant 10 years or
50 ago, | was at lunch with a man who's
arespected member of the electronics
community, and who is a genuine
mavin when it comes to computers. He
used to get calls from some of the top
companies with problems, and he
could solve those problems with a 10-
minute conversation on the phone.

At that lunch, he looked depressed,
and | asked him why. His answer floored
me! “Things are changing too fast, By-
ron,” he said. “It's getting away from me,
and | just can't keep up with it any-
more.” Now let me tell you, if that man
couldn’t keep up, how can any of us?

There is an answer. But dont you
younger experimenters start to get
complacent! | can assure you that even
if you are on the cutting edge of tech-
nology today, the time is going to come
when you too will be astonished at how
time has flown, and the latest in tech-
nology is going to start getting away
fromn you! Just as those of us who were
raised on vacuum tubes marvel at the
myriad IC’s, you will wonder and try to
keep up with whatever the future
brings.

Fortunately for us all, there is a way to
keep up with technology. You're hold-
ing the answer in your hands right now.
Magazines such as Popular Elec-
tronics can keep you up-to-date. Read
each and every issue, study the maga-
zine, and drink in each and every word.
(Don't just scan it and put it aside} Do
that and you can rest assured that you'll
be right there when the next tech-
nological explosion takes place.

Now lets check the mail bag and see
what the immediate future holds.

POPULAR ELECTRONICS
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By Byron G. Wels

Train Throttle Control. What makes
this control unique is its momentum fea-
ture, which adds a degree of realism. |
use a model train at my bar to deliver
drinks without spilling them. The train
draws about 0.5 ampere at 8 volts, but
the circuit will operate well for trains
drawing up to 1 ampere at 15 volts.
None of the components are critical.
Here's how it works (see Fig. 1). In the
start mode, current source Q1 charges
capacitor C1. The charge current and
start-up time are adjusted by resistor R2.
In the stop mode, current-sink Q2 dis-
charges capacitor C1. The discharge
current and stop time are set by resistor
R4, In the coast mode, op-amp U1
draws very little current from C1, so the
speed will remain nearly constant for
some time, and then gradually de-
crease. Transistors Q3 and Q4 form a
Darlington emitter follower to amplify
the output of U1. Diode D7 reduces the
output by about 0.8 volt. Another diode

could be added in series to decrease
output to 0 in the stop mode.

With a 12-volt power pack, the output
varies between 02 and 9.3 volts. Why
not use a resistor to charge and dis-
charge C1? Use of a current source/sink
produces a linear voltage ramp on C1.
If a resistor is used, the voltage ramp is
exponential, which is poor for control of
train speed.

—Craig Sharp, Pardeeville, W

Thank you Craig, for the excellent
{and different) ideq, as well as the thor-
ough explanation. Craig also sentin the
following idea, and we're rewarding
him not just with a copy of the Fips Book,
but a copy of the Think Tank book as
well. Hope you enjoy both.

BCB Booster. This preamplifying de-
vice (see Fig. 2) turns your AM radio into
a real signal puller. Build the amplifier
first, then connect it to a receiver. Put
the pick-up loop on the toroid coil form,
and the receiver can now be used to
zero in on the number of coil turns nec-
essary to tune the broadcast band with
the tuning capacitor and the coil form
used. You can salvage the tuning ca-
pacitor and antenna loop from any
junked AM radio.

You can build the output transformer
on a piece of ferrite rod from an old
transistor-radio antenna. However,
should you elect to go that route, you'll
have to use more turns than those
specified for the suggested toroid core.
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Fig. I. The Train Throttle Control—which provides three operational modes, start, coast,
and off—is built around a single op-amp IC and a handful of transistors.
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Fig. 2. The BCB Booster, a preamplifier circuit, turns almost any basic AM radio into a

real signal puller.

The output transformer can be re-
placed with an emitter-follower stage,
but then you pay a penalty of in-
creased battery drain. Two variations of
the circuit have been tried. The pick-up
loop and amplifier were removed and
the loop antenna used as a passive
booster with a small, hand-held radio
with good results. An additional one-
turn loop was placed on the antenna
coil to couple a long-wire antenna. |
have built a couple of those for friends
and all reported excellent results. The
most-noticeable improvement ap-
pears to be on expensive stereo re-
ceivers, which seem to consider AM
radio atmost as an afterthought.

Here are some additional thoughts
on that idea: An additional 1-turn loop
may be used to couple along-wire an-
tenna to the circuit allowing it o be
used as a preamp. Placement of the
antenna next to the receiver may
cause instability. Use about three feet of

coaxial cable o separate the antenna
from the receiver.

While it isn't at all critical, select a
value for capacitor C3 to roll off gain
above the broadcast band. The unit will
work without C3, but then the receiver
may develop image rejection prob-
lems. If you like, tuning capacitor C5
and the amplifier can be built into the
middle of the coil form, and the rotating
base deleted. Current drain is about 1
mA at 9 volts. You can expect 300 hours
of operation from an ordinary carbon/
Zinc battery.

You can add or delete turns from the
coil untit C5 tunes the broadcast band.
If the tuning range is too narrow, re-
move the capacitor.

Finally, note that a bigger loop area
will pick up more signal. The one-foot
square design is a compromise for ta-
ble-top use. My own loop now is on a
12- by 18-inch cardboard box!

—Craig Sharp, Pardeeville, Wi

Training
Materials For...

Panasonic Technics Quasar

from MSC!

Matsushita Services Company offers a
wide range of Training Manuais, Video-
tapes and Video-Based Programs for var-
ious audio, video, home appliance products
and more.

Limited Time Offer!

The Compact Disc Theory &
Servicing Program ata
Compact Price!

$89.95

Plus shipping
and handling

© Matsushita
Servicay Company

Compact Disc
Theory & Servicing Program

Inchides
1 Yroubleshootig and Repair Manuat
1 Teaping Videotape

For a limited time, MSC is offering its
Compact Disc Theory & Servicing Pro-
gram, regularly a $99.95 value, for the
special price of just $89.95. It includes a
107-minute training videotape featuring
The Basics of Compact Disc and a 148-
page book, titted Compact Disc Trouble-
shooting and Repair, housed in an attrac-
tive vinyl binder. It is a comprehensive
training tool, covering both the operation
and troubleshooting of CD players, and will
be a valuable addition to your technical Ii-
brary.

Available in VHS NTSC format only.

{0 Yes. ! wish to order the PR-04 Compact
Disc Theory & Servicing Program at this
special price! | have enclosed a check or
money order for $93.95 to cover the cost
of the program plus shipping and
handling.

Please send me a free copy of your latest
Training Materials Catalog.

Sorry, no C.0.D.s or orders outside of USA
and Canada will be accepted.
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NEW FROM ETT

[OPCP105—MAKE

MONEY FROM HOME RE-
CORDING ..... $10.00. Now
that you've spent a fortune
on all that recording gear,
MIDI and all, wouldn't you
like to get some of it back?
This book shows you how.

[J TELE—THE INVEN-
TION OF TELEVISION .....
$9.95, How television came
to be. Packed with history.
36-pages of photos and il-
lustrations of early equip-
ment. A collector's delight.

[JPCPt106—SYN-
THESIZERS FOR MUSI-
CIANS ..... $10.00. All
current popular forms of
synthesis explained. LA,
additive, phase distortion,
FM and sampling. Get the
sounds you want.

MIDL
Projects

[J eP182—MIDI PROJ-
ECTS..... $6.95. How to in- t
terface popular home com-

puters with MIDI systems. '
Also covers interfacing

MIDI gear to analog and \
percussion synthesizers.

[1 BP255—INTERNA-
TIONAL RADIO STA-
TIONS GUIDE ..... $8.95.
Essential reference work for
the casual listener, amateur
radio DXer and the profes-
sional radio monitor.

rantionnl
[0 BP85—INTERNA-

TIONAL TRANSISTOR
EQUIVALENTS GUIDE .....
$7.50. Find possible sub-
stitutions for a popuiar user-
oriented selection of mod-
ern transistors made by
more than 100 manufac-
turers.

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

SHIPPING CHARGES IN USA AND CANADA

$0.0110 $5.00 ...$1.25 $30.01 to $40.00 $5.00
$5.01t010.00 ...$2.00 $40.01 to $50.00 $6.00
$10.01 to $20.00 $3.00 $50.01 and above $7.50
$20.01 to $30.00 $4.00

SORRY, No orders accepted outside of USA and
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THINK TANK

As you've already learned Craig, the
books are on the way. You readers will
see by examining Craig’s work that
there are lofs of available options, and
you can pick and choose the ones you
like. Thats why we're called experi-
menters!

Ignition Cut-Off. This circuit has been
extremely useful. It's cheap, easy to
build, and uses only a few, easy-to-find
components. The circuit—an ignition
cut-off circuit—is shown in Fig. 3. After
closing the ignition switch on your car,
relay K1 won't latch because the SCR is
not conducting. The relay contacts re-
main open. That means that 12 volts
won't reach the coil and the car won't
start.

To start the car, all you have to do is
make the SCR start to conduct by op-
plying a positive voltage to its gate. Pilot
lamp 11 (when on) is an indicator that
the relay has latched and its contacts
are closed. Your car’s coil is now getting
12 volts and is ready to go.

| like to connect the SCR gate 1o the
car’s horn. The horn on my car is pretty
loud. However, other accessories can
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Fig. 3. Ignition Cut-Off switch arms itself
after the engine is cut-off via the ignition
switch.

also be used. And | installed a reset
switch in the engine compartment just
in case. The advantage of using an SCR
is that you do not have to hide a switch
under the dashboard. The circuit arms
itself after opening the ignition switch.
Nice, Huh?

—Rolando Farfan, Montreal,
Quebec, Canada

Rolando, you're in for a very-pleasant
surprise! You sent in two schematics
{only one of which appears herej, you
get two free books, both the ones you
wanted. Hope you're happy!

Capacitance Bridge Tester. After =«
perimenting for years, | decided that |
needed a capacitance-bridge tester,
and went shopping for one. Byron, you
wouldn’t believe the prices! All | cauld
think was that theyre nothing bt a big
rip-off. And that's why | opted 1o build
my own. (See Fig. 4)

It's an audio oscillator combiried with
a modified Wheatstone bridge. Of
course, it isn't as accurate s o com-
mercial, high-tech type, but it is irex
pensive and will measure practically
everything between 0.001 pwF and 10 uk

When you build it, you can uzse prac-
fically any PNP transistor, such as fhe
2N3906. You can also use ariy resisteor
reading within + 15% tolerance. After
you've done a nice job building it into
an experimenter’s box, bring out a cou-

a1
n 2N1305
11 S
E— -
o - AN C2 |
*Cx“" e 005
< 3
s s
3 - o
/o Gl c3
f B 05
i
5K |
YA ‘
vy
AAA -
\A 4 R3
R2 100K
47K
+
|-}
CRYSTAL +9v
EARPHONE

Fig. 4. The Capacitance Bridge Tester,
consisting of an audio oscillator combined
with a modified Wheatstone bridge, will
measure practically everything between
0.001 wF and 10 pF.

ple of terminals for the capacitor-un-
der-test and start testing capacitors of
known values to calibrate it. Adjust the
calibrations with the 50k potentiometer.
—Andrew Waud, Lakeside, Ontario
Alright Andy, the Fips Book is on the
way, and we gppreciate your circuit. If
seemsthere are alot of us out there that
are particularly interested in test equip-
ment we can throw fogether ourselves.

Electronic Dice. This circuit (see Fig. 5)
will give you a general intorduction to
using digital counters. In the circuit, a
7447 BCD-to-seven segment decoder/
driver (U3) is used to drive a common-
anode display. The decoder/driver is, in
turn, fed from a 74161 synchronous 4-bit
counter with parallel inputs.
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Fig. 5. The Electronic-Dice circuit is nothing more than an oscillutor (built around a
7400 quad 2-input NAND gate) feeding a synchronous 4-bit counter, whose output is fed to
a 7447 BCD-to-seven segment decoderidriver, which is used to drive a common-anode

seven-segment display.

When pin 9 of U2 is brought low, the
counter receives the binary number
applied to the parallel input and goes
on counting. That low is obtained in this
circuit by feeding outputs B (pin 13) and
C (pin 12) to U1-c, Ya of a 7400 2-input
NAND gate; U1-c outputs a low only when

both the B and C outputs of the counter
(U2) are high.

Two of the remaining three gates of
U1 form an astable multivibrator (free-
running oscillator), which provide
clocking for the circuit. Pressing $1 feeds
a random string of pulses to the clock

input of U2, which then counts the
number of pulses in the input string and
outputs that number in 4-bit binary
form. The output of U2 is fed to the bin-
ary inputs of U3, which decodes the
binary input and drives the appropriate
segments of the display.

—Julio Cesar Orue Duenas, Are-
quipa, Peru

Thanks for the circuit, Julio, and !
hope you enjoy your Fips book.

IR Detector. This device was de-
veloped fo facilitate testing of hand-
held, infrared, remote-control transmit-
fers. It offers a go/no-go test and allows
technicians to repair them in a shorter
fime. When the infrared transmitter is
pointed at @1, and $1 is pressed (see
Fig. 6). buzzer BZ1 provides an audible
indication of the presence of infrared
signals. It's that simple. The total parts
costis a mere $2.00 and all of them are
available at Radio Shack.

Now Byron, does this rate a Fips
book?

—Ken Tarver, Lake Charles, LA

Ken, it sure does. And its exactly the
kind of thing we want to see. Quick and

(Continued on page 27)
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BioMetal from Mondo-tronics...

...Electric Movement Without Motors Or Solenoids!

BioMetal™ - The Electronic Motion Breakthrough

Mondo-tronics prosents BioMetal, a highly Improved nickel-litanium Shape “emory
Aloy (SMA that sharlens In fength when elactrically activated. Puling wh over 3
Newions (10 ounces) of force, Ife thin BloMetal wire offers an entiraly naw way of
making things move

56 Page BioMetal Guidebook

Extensiva informaton on Bioktal, Nilinol and shape
mamory alloys i ganaral Discusses SMA histary, banslils,
Unes. actvaiion methods. Whh circufs, mechanisma and
more. 56 pgs. Ausicated

Ordar Mo,

Compared to Nitinol, a popular SMA devaloped in the 1960's, BiokMatal has a much o
. 3
BioMatai Guidebook $9 95

longer litatima and groater rapsalabiliy BloMolal samples have boen cperated over
20 milkon cydles with irually no change In parformance. With BioMetal ShAs can
compete with the litelimes demanded of motors and solenoids.

Switches, Relays
and Oscillators

A refay thal swiiches 110 VAC with a 1-172 Vot
battary? Yes) Also se't-limiting coniacts. and
osclllating switch. Includas 5 cm BloMalal wira,
spring. switch, lacks, batiery holder, guidebook
/585 Ono AA call. Exciling & practical dovicas.

i many nstances BioMels! outpartorms molore and sofenords thanks to s longer
llatime, smaller aize and very low mass BloMetars direct linear action can simpl
dasigns, reduce costs, and increase bvarall performance, BioMstal has vast potential
for use In everything from tays to robotics, aimost any piace requiring elsctiically
driven action

Shape Mamory Allays have crysial struchuras thal can Bssume radically difterent
forms al diatinCt lemperatures. When passing an alectric current, BioMetars inlemal
ragis)ance causes it lo heal, and activate this “phase change”. The wire shertens in
Jangth, and pus with a usable amount of lorce. When cooled. BioMetal retara 1o lta Order No. 3-015

originl snape. If not overheated or overextended, BloMetal will perform for millions ol Switches. Ralays and Oscillators $9.95
repeated cyces.

As performance dapenda ils the heating and cooling rate, BioMetar's small diamelar
pravides optimum resulta. BioMelal can be heated by electric current, wiky higher
curronls providing taster aclivation, Caution musi be Used 10 provent overhaating the
wire. Cooling spapd can be incroase by coaling the BloMatal wire with silic3ne rubber
{which acts a8 a heat sink 1o draw the heat away), or even by (mmersing tha wire In a
Puid such Ba water with a amal amount of glycerine

Simple Android Parts

Explors the robotics of the fulure. Build modsls
thal mimic Iiving aystoms like 6ars, oibows, fails,
luttoring wings. Inciudes 7.5 om BloMola! wre.
rubber Uba, wiras, workbase, spring, battery
holder and guidebook Nagds two A batienies.

Order No 3

in applicalions requiring greater strengih, several BioMetal wires can be Laed in o1d
Simple Androkd Parts $14.95

paraliol This glves much 8ster reaponse than would @ aingle farger wire having an
equal tross-sectional area. Many unique and devar devices are possible .sing
roups of wires - ona oty needs look Al nature for @xamplas of inesr Mmuncie

contracilona and thel applicalions.
. 3500 RYDER ST.
3 CONVENIENT LOCATIONS: SANTA CLARA, CA 95051

HSC of Santa Ross. HSC of Sagramento
S mea Seramae,oh Call  CAResidents & Info Toll Free Order Line

NOW! 408-732-1573 800-4-HALTED
A

Cotati, CA Sacramento, CA
{7071 792.2277 “ {316) 3382545
i 000 e S e ORDERS ONLY, PLEASE...
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Professional
Tool Case

SPECIAL
$49.95

Reg. $64:95°
Model RLIM5

* Two removable pallets
hold over 60 tools

¢ Case top has built-in
document holder

* Case bottom s
partitioned into 3 areas

A handsome black case to organize and

transport your valuable tools and instruments. This is

the same quality case used by literally thousands of professional

field engineers. Case is made of high impact polypropylene,

and has snap-action key locks and a padded handle.

Size: 172" x 121" x 5.

Tools are not included.

Offer expires December 31, 1989.

To order cali:

Contact ease

1-800-225-5370 =S
in MA: (508) 682-2000 o ot
Same Day Shipment!

Money Back Guarantee!
Terms: Visa, MC, Amex;

PO’s from qualified firms accepted.
Add $5.50 for packing and delivery

e,

FREE CONTACT EAST CATALOG

Contains thousands of products for testing, repairing & assembling
electronic equipment. To get your free catalog, call (508)682-2000.

CIRCLE 14 ON FREE INFORMATION CARD

6861 H39W3034
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Al T want is
fair prices.
Isthat too

There is a way to get better prices
on programming. The American Home
Satellite Association. An organization
created exclusively to protect and
enhance your enjoviment of your satellite
TV system.

With AHSA' group buying power you'll
save on premium services, superstations
and basic programming services. Enjoy
savings on accessories, equipment, and
programming guides, too.

A place to turn for help.

From locating satellite signals to
locating a reputable dealer, the toll free
AHSA “Helpline” has the answer. AHSA
provides educational videotapes and
mformative books, too. At very special
member prices.

Plus, 10 times a year, AHSA's official
newsletter, Sky Report, will bring you the
latest word on products, legislation,
programming, and more. Not to mention
reviews of new products and services.

You're not alone anymore.

With your voice behind us, AHSA is
promoting legislation to guarantee fair
access at reasonable prices. Addressing
zoning and piracy issues. Even sending
expert witnesses to Congressional
hearings. Join other dish owners around
the nation, and become a force to be
reckoned with.

[J Rush my free information Kit,
Name = -
Address

City State 7ip

[J Sign me up right away and send
my complete membership kit.
0O Check enclosed for $36 (made out to AHSA)
Billmy OVISA [ MasterCard

Card *
Exp. Date
Authorized Signature
X =
30-day Money Back Guarantee
/ Return completed coupon to:
American Home
Satellite Association, Inc.
™ Suite 800, 500 108th Ave. NE
: Bellevue, WA 98004-5560
American Home Or call Toll Free

Satellite Association 1-800-321-AHSA (2472).
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THINK TANK
(Continued from page 25)

a1
TiL414

Fig. 6. The IR Detector was developed to
test handheld, infrared-remote
transmitters on a go/no-go basis.

Ti D1
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idle) a battery would be very short-
lived.

Activating the momentary pushbut-
ton switch starts the 5555 cycie and
momentarily provides current to the re-
lay coil fo close the relay contacts. After
the cycle has expired, current to the
relay coilis turned off, opening the relay
and shutting off power to the cof-
feemaker.

There’s one word of caution that's
due here: Make sure you use an ade-
quate rating on the relay contacts. |
used a 10 ampere rating as my cof-
feemaker draws 875 watts! | hope this
gets me a copy of the Fips Book.

—Claude L. Johnson, Ann Arbor, M|

Claude, | can't see any reason why

L

Fig. 7. The Coffee De-Burner is a simple timed, cutoff switch, consisting of a 555
oscillatoritimer and a double-pole, double-throw relay.

easy-fo-do projects that don’t require
an advanced engineering degree to
understand.

Coffee De-Burner. | sometimes found
myself leaving the drip coffeemaker on
all day long. Frankly, there’s something
about burned coffee thats terribly un-
appealing, and | decided to do some-
thing about it. See Fig. 7. | wanted a
circuit that provided adequate brew-
ing/drinking time; for my coffee-drink-
ing habits, that means about 60
minutes, or so.

The circuit is fairly simple. | opted for
an AC supply: since the circuit draws
almost 90 mA while brewing (3 mA at

not! You've taken a simple fimer circuit
and applied it in an interesting fashion.
Now I'm going fo take a walk out to our
stock room and see if | can‘t dig up a
copy of the book for you!

Well, that seems to be just about all
we have room for this month, fellows.
But you can be sure that we'l, have
much more the next time we get to-
gether in these pages.

In the meantime, please keep those
circuits coming in, and don't forget the
circuit descriptions that go along with
the them. Keep everything simple.
Send your circuits to Think Tank, Popular
Electronics, 500-B Bi-County Blvd,,
Farmingdale, NY 11735, ]

Put Professional Knowledge and a

COLLEGE DEGREE

in your Technical Career through

Add prestige and earning power to
your technical career by earning
your Associate or Bachelor degree
through directed home study.

Grantham College of Engineering
awards accredited degrees in

electronics and computers.

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

Grantham offers two degree pro-
grams—one with major emphasis
in electronics, the other with major
emphasis in computers. Associate
and bachelor degrees are awarded
in each program, and both pro-
grams are available completely
by correspondence.

No commuting to class. Study at
your own pace, while continuing
on your present job. Learn from
easy-to-understand lessons, with
help from your Grantham instruc-
tors when you need it.

Write for our free catalog (see ad-
dress below) or telephone us at
(213) 493-4421: (no collect calls)
and ask for our “degree catalog.”

Accredited by
the Accrediting Commission of the
National Home Study Council

GRANTHAM
College of Engineering
10570 Humbolt Street

Los Alamitos, CA 90720

6861 H3GW3034
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foresee the large variety of video sou-ces that would

someday be available to the consumzr; for instance,
cable TV converters, video cassetie recorders (VCR’), video
games, satellite receivers, and a host of products as yet unheard
of in the video marketplace. Thus, TV manufacturers did not see fit
fo erdow their receivers (except for the more recent units) with
multiple-input capabilities, and so today we suffer fram that unfor-
tunate handicap.

To compensate for that oversight, multiple-input capability has
beer handled (througt: after-market Jevices) in a ra-her cumber-
some way: all video devices modulate their output signal to an
unused TV channel, and an externd RF switch is used to select
which video source is 1o be viewed.

when television broadcasting began, it was impossible to

Why Baseband Switching? To illustrate the awkwardness of the
modulate/switch/demadulate scheme, imagine a hi-fi system in
which all audio sources (turntable, cassette recorder, CD player,
etfc) are FM modulated before peing sent to areceiver, where the
desired program material is selected.

Aside from the obvious cost increase (extra circuitty can add a
cougle hundred bucks 1o equipm=nt prices), NnC serious au-
diophile would ever ccnsider degrading the high-cuality output
of a CD player by mod.lating the sighal and then demodulating

it again to produce a zonsiderably Segraded adaptation (with

Video/Audio
Switche

BY FERNANDO GA3CIA VIESCA

AUKILIARY
o

] Add this baseband-signal
switcher to ycur home-
entertainment center and
preserve the audio/video clarity
lost to medulation/
demodulation schemes!
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bandwidth and dynamic-range limita-
tions, noise, and distortion products) of
the CD output.

The same holds true for video. Why
modulate avideo signal and thereafter
be subjected to a demodulated and
degraded signal? Fortunately, most
new video products have been en-
dowed with baseband video and au-
dio input/output capabilities. Only the
cheaper television receivers provide
only RF inputs. In fact, baseband video
and audio inputs, once only found on
very expensive monitors, are appear-
ing on medium-priced sefs.

Although signal-source switching
must still be handled through external
equipment, the availability of base-
band signals allows us to switch video
signals in the same way that a hi-fi sys-
tem switches audio.

Signal Comparisons. Since a picture
is worth a thousand words, lets com-
pare the waveforms taken from a good
modulator/demodulator arrangement
o those taken from the Baseband Vid-
eo Swilcher described in this article.
Figure 1 shows a video test signal known
as a muiltiburst signal. That signal has
several frequency bursts at 0.5, 1.0, 2.0,
3.0, 3.58, and 4.0 MHz. Note that the
amplitude of the signal is diminished
ever so slightly from the low-frequency
burst (0.5 MHz) to the high-frequency
burst (4.0 MH2).

HORIZONTAL

SYNC 1MHz 3MHz

3.58MHz

COLOR
BURST

Fig. 1. This video test signal, known as a
multiburst, has several frequency bursts at
0.5,1.0,2.0, 3.0, 3.58 and 4.0 MH:.
Note that amplitude of the signal is
diminished ever so slightly from the low-
frequency burst (0.5 MHz) to the high-
frequency burst (4.0 MHz).

0.5MHz 2MHz

Now look at Fig. 2, which shows the
same signal after RF modulation and
demodulation; the differences in am-
plitude between bursts are more ap-

HORIZONTAL

SYNC 1MHz

COLOR
BURST

Fig. 2. Here is another view of the
multiburst test pattern after being fed
through a modulator/demodulator
network: Note that the differences in
amplitude between bursts are more
apparent, and that the 4.0 MHz burst has
almost vanished.

.5MHz

Fig. 3. The composite video pattern
includes a chroma-modulated staircase, a
Sast-risetime pulse, and a 2T burst signal.
Note the fast risetime and negligible
overshoot in the waveform through the
baseband-switching device.

parent. Note that the 4.0 MHz burst has
almost vanished. Many will point out
that actual TV signals contain no signifi-
cant information above 3.58-MHz,
therefore its useless to care about 4.0
MHz. That is only partly true: To explain,
lets return to the audio analogy.

Although even rock-and-roll music
seldom has any worthwhile signal con-
tent above 15 kHz, studies have shown
that @ much wider bandwidth is re-
quired to accurately reproduce the sig-
nal. Audio manufacturers strive to make
their products usable to at least 20 kHz.

Figure 3 shows another test pattern,
known as a composite video signal.
That pattern includes a chroma-modu-
lated staircase, a fast-risetime pulse,
and a 2T burst signal. Note the fast
risetime and negligible overshoot inthe
waveform through the baseband
switching device.

Now refer to Fig. 4, which shows the

same signal after passing through a
modulator/demodulator combination.
Note the distortion in the signals. In par-
ficular, the 2T burst signal shows a
curved deformation at the bottom, in-
dicating chroma/luminance delay. We
could show you other test patterns, but
by now you should have become o
believer. lts better to perform the most
critical test, viewing the TV image, to
see what you have been missing.

Fig. 4. Here's the composite video
signal dfter being fed through a
modulator/demodulator combination. Note
the distortion in the signals. In particular,
the 2T burst signal shows a curved
deformation at the bottom, indicating
chromalluma delay.

General Circuit Description, Figure 5
is the schematic diagram for a two-
channel version of the Baseband Video
Switcher. (Note: Additional channels
can be added as desired.) At first
glance, the circuit may appear compli-
cated, but don't let that worry you—the
circuit is mostly wiring and switching de-
vices.

The circuit provides 75-ohm, buff-
ered-video input/output ports; stereo-
compatible buffered audio inputs and
outputs; and tape monitor and sec-
ond-source-viewing capabilities (the
ability to view one source while record-
ing another). Video-signal switching is
accomplished via DIP reed relays (K1
through K3). Audio switching is handled
by a pair of 4053 analog multiplexer/
demultiplexers (U7 and U8). Relays are
used for the video signal because of
the very low impedance involved in
video; the residual “on” resistance of
the analog IC switches would create
undesirable attenuation.,

Each audio/video source is divided
into three individual signals; video, left
audio, and right audio. Before any
switchingis done, each signalis fed to a
buffer circuitin the channel to which it is
connected; two channels (denoted
Channel A and Channel B)}—consisting
of U1 through U3 and U4 through U6,
respectively—are shown.
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Fach buffer circuit has two outputs.
Thi two outputs of the audio buffers are
fed to a pair analog multiplexer/de-
multiplexers (U7 and U8). which are
controlled by switches $1-83. The video
outputs are switched via K1-K3, and are
also controlled by $1-S3.

Whenever switch $1 is open, K1, U7,
and U8 route the Channel A signal to
the VCR input; when closed, the Chan-
nel B signal is routed to the input of the
VCR. Before being fed to the TV monitor
input, we have another level of switch-
ing. handled by K3, U7, and U8, and
controlled by the wncr switch, S3. That
switch allows you to view the main vid-
eo signals (the signal fed through the
buffer circuitry) or you can monitor the
VCR outpuit,

Buffer Circuits. Now lefs concentrate
our attention on the Channel-A portion
of the circuit as we take a closer look at
the buffering circuits. The right audio
signal is fed to the non-inverting input of
U2—a TLO71 low-noise bi-FET op-
amp—which provides a slight signal
gain to compensate for expected sig-
nal losses across R11 and R12, which
protect U2 against short-circuit condi-
tions. (The left audio input to Channel A
is handled in an identical fashion by U3
and its associated components)

Aside from protecting U2, R11 and R12
passively divide the output of U2 along
two paths, while preventing inter-
ference between the two outputs. The
outputs of the audio buffers (left and
right) are fed to U7 and U8.

Video-signal buffering is handled by
U1 (an NES92 video amplifier). The vid-
eo-buffer circuit has an input imped-
ance of 75 ohms (as determined by R1).
The gain of Utis set by R3 (a 10,000-ohm
unit, connected between pins 11 and
4), which should be adjusted to yield a
1-volt peak-to-peak output (@ gain of
slightly higher than two).

The output of U1 is fed through R4 to
the base of Q1 (a 2N3904 general-pur-
pose transistor, configured as an emit-
ter-follower), which provides sufficient
current to drive a pair of 75-ohm loads.

Because of the large output-voltage
offset, direct-coupling is not possible. So
capacitors C4 and C5 are included in
the circuit fo block the DC content of
the video signal. Since electrolytic ca-
pacitors have a fairly high, equivalent
series resistance, C4 and C5 are by-
passed by a pair of 0.1-pF ceramic ca-
pacitors (C3 and C6 in Fig. 5) to
maintain good frequency response of
the circuit.

Audio/Video Switching. Separate
switching networks are provided for the
audio and video signals. Audio switch-
ing (as mentioned earlier in this article)
is handled by a pair of 4053 triple 2-
input analog multiplexer/demultiplex-
ers (U7 and U8). The 4053 can be view
as little more than three electronically
controlled, single-pole, double-throw
semiconductor switches. Each switch
has one terminal connected to Chan-
nel A and the other connected to
Channel B.

The right audio input of Channel A is
fed to U8 at pins 1 and 13, while the left
audio input is fed to U7 at pins 1and 13.
(Remember that Channels A and B per-
form identical operations, so any de-
scription of Channel A's operation is
also applicable to Channel B)

The control terminals (pins 9, 10, and
11) of U7 and U8 are connected to
switches $1, $2, and S3 (which also con-
trol the video outputs). When S1 and S2
are open, no +6-volt trigger signal is
applied to the pin 9 and 10 control in-
puts of U7 and U8, so the left and right
Channel A signals are then routed to
the final stage of switching. When $1
and S2 are closed, however, the Chan-
nel B input is routed to the final stage of
switching.

Video signal switching is handled in
much the same manner, except that
instead of multiplexer/demultiplexers,
the switching is done by three single-
pole, double-throw DIP reed relays. As
with the audio section, the signal
source is selected via $1, 52, and S3, and
follows the same sequence as the au-
dio section. That is, when $1 and S2 are
open, the Channel A video source is
fed to the final stage of switching; with
those switches closed, the Channel B
source is routed to the final stage of

Ti
18VCT
100mA

)

b1

D6 D7

| 1N4002 1N4002
I

switching. Note that regardiess of which
source channel (A or B) is selected, its
signal will always be present at J7.

The output of K2 is routed to K3, which
determines which video source is dis-
played on the TV screen. Switch S3 de-
termines which source—main (buff-
ered signal source) or VCR output—is
routed to the TV receiver, With S3 open,
the selected buffered source is output
to the TV: with it closed, the VCR output is
routed to the TV

Power Supply. Figure 6 is the sche-
matic diagram of the power-supply
portion of the ANV switch circuit. Power
for the circuit is provided by a bipolar
(+ /=) 6-volt supply, consisting of a trans-
former (11), a bridge rectifier (made up
of D4 to D7), a pair of voltage reg-
ulators, and four capacitors (C21
through C24). A series resistor/LED com-
bination (R35 and LED1)}—which is con-
nected across the positive and
negative supply rails—is included in the
circuit as a power-on indicator.

There is nothing critical about the
power supply for the circuit; in fact, any
power supply capable of supplying
+ /-6 volts of reasonably ripple-free DC
will suffice. Power-supply component
substitutions are also permissible. For in-
stance, the four diodes that make up
the bridge rectifier can be replaced by
a t-amp, 50-volt (50-PIV), or better, full-
wave bridge rectifier. And T1 can be
replaced by any center-tapped unit
capable of supplying 18-volts peak-to-
peak (perhaps, a 24-volt unit) with a
current rating of at least 100 mA.

No AC switch is provided since power
consumption is so small; but one may
be included if desired. To add an on/off
switch, simply insert a switch in series
with one of the transformer’s AC inputs.

PL1
117 VAC

| :-; Lﬂ 1o + 6V
_’—T_ ..:-: THOG —}
G C23
R35 22
K C2.4F
330 E GND
4
c22 L+ C24
LED1 330 22
s G
'. i |.'i|'|ﬂ 0 -bv

Fig. 6. The audiolvideo switch is powered from a bipolar 6-volt supply like the one shown
here. Since the switcher’s current draw is so low, no onloff swiich is included, but one can

be added in series with the AC line if desired.




Construction. There is nothing critical
about the construction of the Base-
band Video Switcher. Either point-to-
point wiring or the printed-circuit meth-
od may be used. But whichever meth-
od you opt for, remember that high-
frequency signals can pose some Cou-
pling problems. Therefore, it is recom-
mended that signal-input runs be kept

PARTS LIST FOR THE
BASEBAND VIDEO SWITCHER

SEMICONDUCTORS

Ul, U4—NE592 video amplifier,
integrated circuit

U2, U3, U5, U6—TLO71 low-noise, bi-
FET op-amp, integrated circuit

U7, U8—CD4053 triple 2-channel
analog multiplexer/demultiplexer,
integrated circuit

U9—7806 6-volt, 1-amp, positive-
voltage regulator, integrated circuit

U10—7906 6-volt, 1-amp, negative-
voltage regulator, integrated circuit

Qt, Q2—2N3904 general-purpose NPN
transistor

D1-D7—IN4002 rectifier diode

LEDI—Miniature light-emitting diode

RESISTORS

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

R1, R2, RS, R6, R18, R19, R22, R23—
75-ohm

R3, R20—10,000-ohm trimmer
potentiometer

R4, R21—1000-ohm

R7, R24-—330-ohm

R8, R13, R25, R30-—100,000-0chm

R9, R14, R26, R31—22,000-0hm

R10, R15, R27, R32—-47,000-0hm

RIl, RI2, R16, R17, R28, R29, R33,
R34-—1800-ohm

R35-—2200-chm, Y2-watt, 5%

CAPACITORS

Ci1-C3, C6-Ci3, C16-C20—0.1-pEF,
ceramic-disc

C4, C5, Cl4, C15—470-pE 16-WVDC
electrolytic

C21, C22—-330-pF 16-WVDC,
electrolytic

C23, C24—0.22-pE 50-WVDC,
ceramic disc

SWITCHES

S1, §2, S3—SPST miniature toggle
switch

K1, K2, K3—12-volt DIP reed relay
(form C)

ADDITIONAL PARTS AND MATERIALS

J1-JI5—RCA phono jack

T1—I18-volt, CT, 100-mA, power
transformer

Printed circuit or perfboard materials,
enclosure, IC sockets; coax cable,
wire, solder, hardware, etc.

separate (ie., do not run them close
together). In addition, signal wires
should be kept as short as possible, and
be made using coax cable.

The author’s prototype was built en-
tirely on perfboard, but for con-
venience a printed-circuit board for
the buffer section is shown in Fig. 7.
Note: For a two-channel unit like that
shown in the Fig. 5 schematic diagram,
it will be necessary to etch two such
boards. The purpose of doing things
that way is to allow for flexible switching
arrangements.

For example, you may wish to use
more sources than the two shown inthe
schematic diagram. It is very easy to
do; you need only use the appropriate
number of relays and analog switches,
and buffer each source with the buffer
board shown in Fig. 7.

No printed-circuit board is provided
for the switching network (U7, U8, and
K1-K3), so that section of the Baseband
Video Switcher will have to be hard-
wired to the buffer board(s). As an alter-
native to hard-wiring the switching net-
work, you might consider developing
your own printed-circuit pattern for that
section, and combine the switching-

network pattern with the buffer-board
pattern in the etching process. In that
way, all that you'll need to do is jumper
the two patterns together at the appro-
priate points. Or, if you are a fairly com-
petent PC-pattern draftsman, you
might consider developing a com-
plete circuit-board pattern with all
components on a single board.

The parts-placement diagram for
the Baseband Video Switcher’s buffer
board is shown in Fig. 8. Once you've
obtained the components listed in the
Parts List and etched your board(s), be-
gin assembly by first installing IC sockets
at the appropriate points on the
printed-circuit board(s). The IC sockets
will function as reference points when
attempting to locate the proper posi-
tions for the other components.

Calibration. The Baseband Video
Switcher circuit is very stable; any noise
or spurious osciliation will be mainly due
to poor grounding or routing tech-
niques. Note that each buffer board
has a pair of outputs for each signal
path, those outputs are identical and
may be interchanged.

The only adjustment required is to

I: 45 INCHES :!

Fig. 7. A printed-circuit board for the buffer portion of the Baseband Video Switcher is
shown here. For a two-channel unit, like that shown in the schematic diagram, it will be
necessary to etch two such boards. The purpose of doing things that way is to allow for

Hexible switching arrangements.

LEFT
AUOIO OUT

RIGHT
AUDIO

RIGHT
AUDID

Fig. 8. Don’t let this parts-placement diagram fool vou. Only half of the buffer-board
components listed in the Parts List are indicated here. A second board (identical to this
one) contains the remaining buffer components. The switching network and power supply
were hard wired to the circuit.
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BASEBAND
VIDEQ SWITCHER

CHANNEL A
® VIDEO
10 TV
® AUDIO VIDEO ®

® VIDED

© AUDIO

TO VCR IN FROM VCR OUT
VIDEO AUDIO VIDEO AUDIO
©

Fig. 9. For the suke of sanity and claritv, only one audio channel is shown in this
connection diagram, which assumes that your TV has baseband inputs. Note that the
audio-output signal need not go 10 the TV: It may be fed to the auxiliary inputs of a hi-fi
stereo system to obtain da tone-rich, full-spectrum audio output.

e

AUXILIARY
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e
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Here's the author's completed prototype. The tvpe of cabinet used is not critical, but
dressing it up will make it a more welcome addition to vour living room.

calibrate for unity gain in the video am-
plifiers (U1 and U3 in the schematic di-
agram). The best way of accomplishing
that is to feed a video test signal that
has a saturated white field and adjust

R3 {and its equivalent) in each buffer
board for a 1-volt peak-to-peak output
with a 75-ohm termination. If you don’t
have access to a video-pattern gener-
ator, you may use a “live” video signal

---_——

STEREO
SYSTEM

and a dual-channel scope; set both
channels for 0.5-volt per division and
adjust R3 (or its equivalent) so that the
output frace is identical in amplitude to
the input trace.

For the audio channels, just check
that about 10% extra gain is available
at the output with a 10,000-ohm load.

After the calibration procedure is
completed, install the project in a suit-
able enclosure, and you are ready to
view the difference.

Hooking Up. A suitable hookup is
shown in Fig. 9. For the sake of sanity
and clarity, only one audio channel is
shown. Note that up to this point we are
assuming that your TV has baseband
inputs. (It may sound obvious, but better
safe than sorry). Otherwise this project is
not for you.

Note that your audio need not go to
the TV. It may be fed to the auxiliary
inputs of your hi-fi system to obtain a
tone-rich, full-spectrum audio output.

Speaking of audio, a problem may
arise if one of your sources is mono-
phonic, and another stereo. In that
case, it would be wise to split the signat
via a Y adapter and feed the mono-
phonic source to both channels. L]
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hat is this thing called “vid-
eo?” We all know its end
result—a picture on a TV

screen or monitor—but how is the im-
age represented before it becomes
the picture we see; how does ihe pic-
ture get there; how does a screen
work? Together we will explore the an-
swers to those questions by taking a
look at a standard TV screen, the “com-
posite video signal” that controls it, and
how and why our present video stan-
dard came about.

The two most widely used kinds of
video signals are computer-generated
(or digital) video signals and TV (or ana-
log) video signals. Computer-gener-
ated video signals produce a more or
less “static” picture, and TV video sig-
nals, reproduce real-life familiar ob-
jects and scenes with real-time motion.
The two mediums are similar, but there
are important differences in the video
signats themselves. We will tirst check
out the TV video signal in cepth and
then touch on some of the ways the
computer-generated signal differs
from it.

The NTSC Standard. First, iet's discuss
the NTSC (National Television Systems
Committee) RS170 system. The basic
design of the system was set forth by the
NTSC in the 1940’ as the standard for
entertainment viewing in the United
States. It was modified in the 1950's for
color compatibility, and is now called
the RS170A color system.,

The standard is used in only one or
two other countries, so it is not a world-
wide standard by any mecns. However,
the basic principle is the same for all of
the TV video systems around the world.

M w "
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We present a guided tour of the
composite video signal, how NTSC

video came about, and more.

No matter what the standard, the pic-
fure informarion is encoded in the
same way. Only the amount of informa-
tion and the frequencies of operation
vary between systems.

Currently there are a few new stan-
daras being proposed for something
called “High Definition Television” (de-
noted HDTV), that unfortunately re-
quires broader bandwidth to work
effectively. That's because the band-
width of any video system determinas
the amount of picture detail it can ren-
der. Bandwidth also determines how
many images can be sent each sec-
ond. The wider the bandwidth the
greater the detail and number of im-
ages you can send. Since the original
NTSC signal was designed to be trans-
mitted by radio-frequency modulation,
there had to be bandwidth limits set on
the signal because of the limited
amount of RF spectrum space avait-
able.

The bandwidth timitations of NTSC
signals are now causing a problem in
the development of a compatible
HDTV system. The solutions to the fimita-

This is what a composite video signal
looks like when you extract it from ¢
video detector. The signal is inverted so
the dark portions have low voltages.

fions are varied and often inelegant,
which has lead to heated debate over
which HDTV system to use. As aresult, we
are currently living with a system that
was state-of-the-art back in the 40'
and, because no one wants to put mil-
lions of existing TV sets out to pasture,
hasyetto be changed. For more on the
HDTV debate, see “"The HDTV Revolu-
fion” in the September 1989 issue of
Popular Electronics.

The Picture. An image on the televi-
sion screen is produced by a “scan-
ning” process. In a TV camera or
camcorder, a scene is broken down
info a series of nearly horizontal lines.
Each line is scanned and the data from
each line is sent o a recording device
one line at a time. There are 525 such
“scanlines” in a complete picture in the
NTSC system. Referring to Fig. 1, let's see
how those lines are laid down on a TV
screen by a similar scanning process.
In a standard TV a beam of electrons
from an “electron” gun located behind
the screen, is aimed at phosphor dots
on the screen’s surface. When the
beam strikes a dot, the dot glows; the
stronger the beam, the brighter the dot.
The beam is swept across the screen
from left to right starting at point A. The
strength of the beam as it excites each
dot is determined by the voltage of the
video signal. The higher the video-sig-
nal voltage, the lower the beam inten-
sity, and the dimmer the phosphor dot.
When the beam reaches the right-
hand side of the screen (i.e. traced the
first scan line) it jumps to the beginning
of the next line at the left-hand side of
the screen, and the process repeats
using the video signal for that scan line:

6861 H3aW3034
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Fig. 1. A picture is scanned onto a video screen one line at a time. The entire screen
is scanned twice for each picture with a total of 525 lines.

and 5o on. The movement back to the
left side is called “horizontal retrace”
and the electron beam is shut off dur-
ing the retrace period.

The process continues until the bot-
tom of the screen is reached (point B),
at which time the beam does a “ver-
tical retrace,” moving back up to the
top of the screen to point C; not fo point
A. Of course, the beam is shut off during
the vertical-retrace interval. We have
now fraced out what is called a “field,”
which consists of 262%. scan lines. It
takes two fields to complete a picture
or “frame” and the second field begins
at point C in the middle of top of the
screen. The beam moves across and
down the screen just as it did when
fracing out the first field, but now it
moves between the lines traced for the
first field. When it reaches the bottom
(point D), it completes the second field
and the two fields together make up a
frame that consists of 525 scan lines.
The whole process of “weaving” the two
fields together is called “interlace”
scanning. The reason for complicating
a scanning scheme with interlacing is
to prevent flickering images while using
minimal bandwidth.

Interlacing screens is similar to a pho-
tographic technique used by the mo-
fion-picture industry. Originally films
were recorded at 24 frames per sec-
ond (fps). At that rate, motionin a scene
could be accurately recorded. but
there was severe flicker in the image
when projected on a screen. To elimi-

nate flicker, each frame was shown
twice on the screen, and that “fooled”
the eye into thinking the rate was 48 fps.
That is somewhat analogous to laying
down two fields per frame in television.

As we stated earlier, the bandwidth of
a video system constrains the number
of frames you can present each sec-
ond. Since the video bandwidth of a
standard television channel was set at
about 4.5 MHz, the frame rate was set at
30 fps to stay within that bandwidth limit
(the power-line frequency also played
a part in selecting that particular rate,
as we will discuss shortly). At 30 fps, mo-
tion could be accurately reproduced,
but flicker would still have been a prob-
lem. Borrowing the motion picture
technique, each picture or frame is
broken down into the two fields we
mentioned previously, and then
painted on the screen. The apparent
presentation rate is doubled, and
flicker is reduced.

It takes Ysoth of a second for 262.5
lines—one frame—to be scanned.
Notice that the frame frequency is
equal to the operating frequency of
common power lines—o60 Hz. That is to
reduce interference and crosstalk in
the TV receiver. As we will learn iater, the
scanning rate is slightly different to ac-
commodate color-television require-
ments.

From what we know, we can now cal-
culate the horizontal scan rate: Since
there are 30 frames per second and
each frame has 525 lines, there are

15,750 lines scanned per second, so
each line is scanned in 1/15,750th of a
second, or approximately 63 microse-
conds.

Since the beam must be cut-off or
blanked-out during horizontal and ver-
fical retraces, some of the video signal
will contain “blanking pulses”—max-
imums in the video signal that turn the
beam completely off. The combination
of video information and blanking
pulses is called the "composite video
signal.”

Sync. As we have seen, the movement
of the electron beam must be precisely
timed with respect to the video infor-
mation. Additionally, it must also be syn-
chronized with the TV or video camera
used to capture the image. If syn-
chronization does not occur, the re-
produced picture will resemble a
scrambled picture from a cable service
or satellite. In fact, scrambled signals
are produced by altering a picture’s
synchronizing signals.

Synchronization signals are gener-
ated by a synchronization (sync) gener-
ator. There is a sync generator of one
form or other in every piece of equip-
ment that generates and manipulates
video signals. A horizontal-sync pulse
from a typical color-sync generator is
shown in Fig. 2. Such a sync signal is
present at the end of every scan-line
sweep.

The voltage of the pulse is high
enough to blank out the beam when it
retraces from right to left on the screen,
but the key parts of the horizontal-sync
signal have other jobs also. The leading
edge (sometimes called the front por-
ch) is used by video circuitry to deter-
mine the starting position of a scan line.
The color burst signal—set precisely at
3.579545 MHz—provides a frequency
and phase reference for chrominance
information (more on that later). The in-
formation for two scan lines would be
located to the left and right of that
pulse.

If you adjust the time base on your
scope 10 10us and view the composite
video signal from a video detectorin a
TV or VCR, you can examine that
portion of the waveform along with the
video information. The sync will appear
as an upside-down version of Fig. 2 be-
cause the signal is inverted by the de-
tector. That means the blackest parts of
the picture would occur at the lowest
voltages and the brightest portions will
appear well above the sync-signals’
blanking plateaus.
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Fig. 2. Horizontal svnc pulses do more than tell a TV when lines begin and end. They
provide color information, and shut the electron beam off as well.

The trace would contain fwo lines of
video surrounded by sync pulses. The
video information for all the scan lines
would appear on top of each other,
resulting in a bright blur on the scope
between the sync pulses.

The standard voltage level for acom-
posite-video signal is 1 volt peak-to-
peak across 75 ohms. The voltage lev-
els of video signals inside video equip-
ment may vary, but the video signais
that they output for use by other equip-
ment will always obey that standard.

Figure 3 is a diagram of the vertical-
blanking interval. The first portion of the
vertical-blanking interval is used tfo
move the beam back up to the top of
the screen. That movement takes 9
horizontal scan-line periods. In order to
keep the horizontal circuitry locked
(even though we are not using the hori-
zontal information during the retrace
period) equalizing pulses are put into
the vertical signal.

The vertical scan actually starts
“above” the top of the screen with spe-

cial signals called “vertical interval test
signals” (denoted VITS) that are inserted
at network- or satellite-distribution
points to continuously check signal
quality. We say the scan begins
“above” the screen because the ver-
tical scan is adjusted, so those signals
are not visible. The entire vertical blank-
ing interval is 20 horizontal lines in dura-
fion and is followed by the picture
information.

Genlock and Special Effects. If we
were 1o simply use a potentiometer to
reduce the video signal to zero volts in
an attempt to “fade” a picture to black,
it should not work for obvious reasons:
As the picture portion of the signal
would go to zero, so would the sync
signals and the TV or monitor would be-
come unsynchronized. By the same
token, if we used a potentiometer to
dissolve between two unsynchronized
video signals, at some point into the
dissolve the resulting signal would be-
come a mix of the two independent

BOTTOM TOP LINE
LINE OF OF NEXT
FIELD FIELD
VERTICAL BLANKING INTERVAL - 20 LINES
M VERTICAL INTERVAL 9 LINES ! i
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Fig. 3. The vertical sync pulse has to keep the

W
VERTICAL INTERVAL TEST
SIGNALS ARE INSERTED
ON LINES 10 THRU 20
IF PRESENT

horizontal svac circuits in svne even

though no horizontal retrace is performed. It also provides a little color information and
can contain test signals used by satellites and transmitters to check their operation.

signals and the TV set would not know
which sync signals fo lock onto.

In order to manipulate two video sig-
nals, whether to add them or dissolve
between them, the signals must be syn-
chronized. All of the sync generators in
a TV station, for instance, are locked
together or "genlocked” and adjusted
or “timed” so the leading edge of the
sync portions of the individual video sig-
nals occur simultaneously. The result of
dissolving between two signals that are
genlocked but not timed, is a horizontal
shift on the screen when dissolving be-
tween the two pictures.

To insure a rock-solid sync signal,
most video special-effects equipment
strip the sync from the input signals, ma-
nipulate just the picture portion of the
signal, and then add the sync portion
of the signal back on. However, the
composite signals info the equipment
must still be genlocked and timed.

Color. When color television came
along, the NTSC was faced with the
problem of establishing a system that
would carry the color information for
color sets, but would also be compati-
ble with the long established black-
and-white system to allow the old sets
to function normally.

The system chosen reproduces col-
ors interms of how much red, blue, and
green color there is in a scene. Since
the eye views a color in terms of its
brightness, hue, and saturation, all that
information had to be transmitted
about the red, blue, and green content
of a scene. That information is con-
tained in the “chrominance signal” that
is used to modulate a subcarrier within
the video bandwidth. The brightness in-
formation—the information we had
been transmitting from the old black-
and-white days—is known as the “lumi-
nance” signal.

Since both the luminance and chro-
minance signals had to be transmitted
within the already established band-
width, several clever schemes were
conceived of to accomplish it. In.order
to stay within the- 4.5-MHz bandwidth, a
process called frequency interleaving
was used. Do not confuse this form of
interleaving with scan-line interleaving.

Frequency interleaving is possible
because the original black and white
or luminance information is concen-
frated in clumps in the frequency spec-
trum. It was found that those clumps or
groupings of energy occurred at multi-
ples of the frame- and line-scanning

(Continued on page 106}
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c hristrnas is a time for giving and
this year you can give the gift of
a life-long interest in electronics
by building the threa electronic toys
described in this article.

The projects are simole and cheap
o assemble. You can put any of them
together In an evening—cr. better
yet—give the parts in kit form and help
your youngsters put irem together
themselves.

The Electronic Puzzie Box. The
eiechonic puzzle box is simply three six-
posttion rolary switches wired in series
wih ar LED assembly, ¢ pair of bat-
teries, and a push-button switch {see
Fig. ). Ditferent “combirctions” car be
set by means of alligatar clips on short
jumper wires.

To play, one person sefs the com-
bination by attaching the clips to the
tabs on the rotcry swiiches. The other

BY LARRY LISLE, KOKZT

fries various positions of the switches
and pushes the momentary contact
button to see if they're correct.

A variety of games are possible, For
instarce. two players can atternately
set the combination emd try to solve it,
the winnar being the cne with the fast-
est time after so many turns.

The puzzle box encourages logical
thinking as the player: will soon learn
that random twisting of the knobs isn't
as effective as following a pattern.

After a while the garme can be made
macre challenging by adding a buzzer
wired *o the unused contacts of one of
the switches. Hitting that oarticular set-
fing could then add & minute to the




Are you looking for a sure-
fire way to make your
holidays the brightzst
ever? This season, why not
give a gift that grows and
keeps on giving...

knowledge!

player's score the first time they hit it, two
minufes the second time, and so on.
Obviously, a player shouldn’t hit the
penalty buzzer more than once if
they're keeping track of what they're
doing!

Still another variation would be a sec-
ond set of rotary switches wired to the
first set so the player who sets the com-
binations can vary the seftings while
the solver is turning the switches. This
can lead fo some interesting psycho-
logical gamesmanship!

My puzzie box was built in a small
baking pan and only basic hand tools
were needed. The switch positlons can
be labeled with decals, but | think kids
learn to follow a systematic approach
faster if they're not.

There are many other ways to build
the puzzle box. A flashlight buib or buzz-
er could be used Instead of the LED for
instance. Check your junk box and use
what you have.

The Treasure Finder. The treasure
finder is a very basic metal detector.
The circuit, shown in Fig. 2, is a Hartley
oscillator with its coil wound around the
perimeterof a9 x 6 x 1-inch board. To
use the tfreasurer finder, a nearby porta-
ble AM radio is tuned to a broadcast
station. The variable capacitor on the
treasure finder is rotated until a
hetrodyne squeat is heard in the radio
as the signal from the oscillator beats
with the carrier frequency of the broad-
cast station.

Moving the treasure finder near a
piece of metal will cause the induc-
tance of the coil to change slightly,
which will change the frequency of the
oscillator and cause the beat note in
the radio to become higher or lower.

The treasure finder isn't as sensitive as
it could be because the search coil is
small and the metal components in the
field of the coil cut down on the re-
sponse to other metal objects. That was
deliberate. After all, we don't want your
childern digging up the back yard be-
cause they had a reading from an old
Studebaker hubcap buried six feet
deep! But it is sensitive enough to aliow
the user to frace metal heating or cool-
ing ducts under the floor, metal pipes
and conduit in the walls, and so on.

The treasure finder will also help a
child discover a number of electronics
principles such as resonance,
hetrodyning, and the directional prop-
erties of loop antennas.

Building the Treasure Finder. To
build the treasure finder, start by notch-
Ing the smallest edges of the board
with a knife or rasp to hold the search-
coil windings. Then mount a fahnstock
clip {a spring-action wire clip) about
two inches in from one of the narrow
ends of the board using a screw, but
don't tighten it down. Measure off 41
feet of #22 enameled wire and form it
info a loop 20% feet long. Sand or
scrape 2 inches of the enamel from the
wires middle. Place the stripped middle
around the screw but under the
fahnstock clip and twist the leads until
the twist in the wire reaches the edge of
the board. Now wind the two leads in
opposite directions around the board.
When the winding is complete hold the
wire in place with tape and mount the
rest of the parts. Placement is not crit-
ical as long as the component leads
will not be inadvertently connected. Fi-
nally, hook the free ends of the coil to
the appropriate fahnstock clips after
sanding the ends of the wire. There’s no
on/off switch necessary since you can
easily get to the battery and unplug it.

A note about the transistor: Ger-
manium transistors are not as common
as they once were. If you don't have a
suitable unit in your junk box, you may
have difficulty locating one. The ECG
{Sylvania) and SK (RCA) devices listed in
the Parts List will be the easiest to find;
however, while the ECG and SKlines are
popular and industry-standard, they
are rarely stocked by hobby-oriented
refailers. If you have difficulty finding the
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transistor, look up your local Sylvania or
RCA parts distributor in the telephone
book. If you can’tfind one, try your local
TV-repair shop; they almost certainly
use parts from those companies in their
repair work and can direct you to a
source or perhops even order the tran-
sistor for you,

To avoid interference with other re-
ceivers, check to see how far the signal
from the treasure finder can be de-
tected before turning it over to your
youngsters. If it can be received
beyond the property line, R2 can be
increased or a lower voltage battery
substituted te reduce the output.

When the kids tire of using the metal
detector a number of changes can be
made in the circuitry. Substituting a car-
bon microphone for R2 will turn it into a
wireless mike, while replacing R2 with a
pair of high-impedance earphones will
make it aregenerative receiver. Let the
youngsters do the experimenting and
the learning.

The Electric Boinger. Your kids can
take their first steps toward a great mu-
sical career with the Electric Boinger.
Well, maybe one little step.

The Electric Boinger is a very simple
variable-frequency audio oscillator
driving a small speaker. The project is
assembled in a 10-inch round cake
pan with a 2-foot long, 1 x 3-inch

'PARTS LIST FOR THE
'ELECTRONIC PUZZLE BOX

Bl B2 Size.C flsshlight batteries
LED1-—Super-hright snap-in LED
“{Radio Shack 276-088 or equivalent)
Sl-—Momentary-contact SPST swilch
82, 83, 54-—6-position rotary switch

ADIMTIONAL PARTS AND MATERIALS
Baking pan 10 % 6 * 3-inches, knobs,
battery holder, alligator clips, wire,

solder. screws. elc,

l+ I+ >
B1 B2
15V 15V

o] © lo}

Oo*—O—08 — o

(o]
(o]
S2 S3
JUMPER

4]
u 385PF

(SEE TEXT)

9V
-2 p—

Fig. 2. If you experiment with the
Treasure Finder’s circuit a bit, you'll find
that it is a very versatile little oscillator.

FAR'I'E I.IET FOR THE
Tmsumnmn

Bl—9-volt trahsrﬂmrmdm haﬂer}& :
C1--365-pF, variable capacitor
€2—220-pF ceramic-disc capmfur
Li—see text :
QI—ECGI03A, GE-59, SKSB35!ID3A..

or equivalent NPN gerrnﬂ.nlum e

Iransistor
R1-—470,000-0hm Tﬁ:ilﬂ-ﬂf
R2—4?ﬂm::hm mmstm

.mmmmmm
Board 9 x 6 % [-inch, 2:foot long 1=

inch dinmeter dowel, knob, fahnstock

elips, bracket for variable capacitor,

battery clip, ‘battery holder, 41 feet of
#22 enameled wire, hook- up wire, -
solder, screws, elg, ;

board serving as the neck. The frequen-
cy or pitch is controlled by a pointer
knob on R2, and itis activated by an on/
off lever-type switch on the top of the
neck.

To play the Electric Boinger, press the
switch while moving the pointer knob.
Many interesting musical effects are
possible—it's hitting the right notes
thats hard, but children have a good
imagination.

The electric boinger can be made in
a variety of shapes. You can trace an
electric guitar on piece of plywood for
a modern look, or trace a violin if your
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Fig. 1. The simplest things in life are often the most amusing, and the Electronic Puzzle

Box is no exception.
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Fig. 3. Put your child on the path to a
musical career with the Electric Boinger,
it's sure to amuse them.

: -m LIST FOR THE
_ELECTRIC BOINGER

Bl—-—ﬂ wlt tmflmtuf radmbaﬂ:rv i
Cl—{1-pF disc: capacitor ;
E}i——iﬁﬁlﬂ&k GE-59, SKIR3S/1034,
or aquiva}cm NEN o gmnamnm :
.le—iﬂ,l}m-nhrn ﬁ:mlﬂr 2
RI-—-500.000-0hm potentivmeter
S1-—Submintature SPST lever switch
{Radio Shack 275016 will do.)
SPKR—#8-0hm speaker
T~ 1000-0hm to 8-ohm center-tapped
. transformer
ADDITIONAL PARTS AND MATERIALS
10-inch round cake pan, 1 % 3 x 23-
- inich board, knob, fahnstock :h;m
lapcs battery clip, screws, wire, solder,

child is the classical type. You can build
a whole symphony in a few evenings!

Many variations are possible. The first
that comes to mind is substituting a pair
of 8-ohm earphones for the speaker. If
you use a different transformer than
that shown in Fig. 3, a different value of
C1 may be necessary. Also, should you
have trouble getting the transistor, try
your local TV-repair shop as we men-
tioned earlier.

The only semi-difficult part of building
the boinger was cutting a rectangular
hole in the side of the cake pan for the
neck. Fortunately the aluminum is thin
and very soft. | started the hole with a
1/4-inch drill bit, roughed it out with a
coping saw, and finished it with a file.

All the parts are held to the board
with fahnstock clips and their place-
ment isn't important. A battery holder
could be®used for B1 but a piece of
tape works nicely.

There are many other projects that
can be built using the parts in these
three toys. When the other Christmas
foys have been broken or discarded,
these may still live on in a variety of
gadgets the kids have dreamed up
themselves. And that's the real value of
these toys. Merry Christmas! ]
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BY DR. CHARLES SCHULER

Build our microprocessor-based controller and deck the halls
with an unusual light display this holiday season

ave you ever watched the flash-
Hing lights on a rather sophisti-

cated control panel, or per-
haps noticed others watching them?
Hollywood has long been aware that
the blinking lights used in sci-fi films
have a way of captivating the au-
dience. Many people are fascinated
by blinking lights, especially when the
lights form interesting and unusual pat-
terns, but rapidly tire of ordinary blink-
ing lights.

For that reason, many people elect
not to install a blinker in their Christmas
tree light strings. Simple on-off blinking
can be boring and even annoying in
some cases. However,imagine a Christ-
mas free with the lights producing illu-
sions of changing geometric patterns,
rotations, reversals and fades. The
effects are very absorbing and com-
bine well with music.

There are several approaches o
controlling lights so that interesting pat-
terns are formed. Obviously, few design-
ers (given today's technology} would
choose to use mechanical timers and
relays. A solid-state design is a better
choice. For example, a clock circuit, a
binary counter, a ROM or EPROM, and
some control devices would fill the bill.
Such an approach would certainly
work, but would increase the parts cou-
nt, and advanced features would be
more difficult to implement.

Computers are the ultimate control-
lers. However, using a personal com-
puter for such an application would
definitely be overkill, and additional cir-
cuitry would still be required. So rather
than build a computer-dependent cir-
cuit, it was decided that a circuit—like
the Christmas Tree Lighting System pre-
sented in this article—built around a
single-chip microcomputer was the
way to go. The circuit is about as simple
as a light controlier with interesting fea-
tures can be.

About the Circuit. Figure 1 shows a
schematic diagram of the Christmas
Tree Lighting System. At the heart of the
circuit is Motorola’s MC68705P3 8-bit
EPROM microcomputer, a 28-pin DIP
device containing a CPU, clock,
EPROM, bootstrap ROM, RAM, 20 TTL/
CMOS compatible /O lines, and a
timer. Powered from a single-ended
+5-volt supply, the circuit dissipates
about a half watt of power.

The MC68705P3’s software instruction
set is similar to that of the familiar 6800
family. The control program must be
stored in the chip’s internal EPROM. (Pre-
programmed MC68705P3's are avail-
able from the supplier given in the Parts
List) Note that in Fig. 1, the MC68705P3's
PBO through PB7 I/O lines are used to
drive 8 identical sensitive-gate, SCR
load controllers. To conserve space,

only one SCR circuit is shown.

The SCR's selected were chosen for
their gate sensitivity, thereby allowing
them to be triggered directly from the
microcomputer’s port B /O lines. Note:
Only port B supplies sufficient current to
directly drive the gates of the SCR’s, so
the others are not used. When any of
port Bs /O lines go high, the corre-
spending SCR is gated on, turmning on
the corresponding load. When any
port B /O line (in Fig. 1) goes low, the
corresponding SCR's do not gate and
the appropriate loads remain off.

A full-wave, bridge rectifier is used to
convertthe AC line voltage to pulsating
DC, aliowing the full AC cycle to be
applied across the load, thereby driv-
ing the load tfo full brilliance. Without
the full-wave bridge circuit, only half of
the AC cycle (and thus half the power)
would be applied to the load. That's
because the SCR (which can be view-
ed as a gated rectifier), like any diode,
passes current in only one direction.
And when the SCR’s anode is negative
with respect to its cathode, there is no
current flow. In other words, the SCR
acts as a common diode.

However, because of the nature of
the bridge rectifier, the anode of the
SCR is always positive with respect fo its
cathode, so it will conduct during both
halves of the AC cycle. The bridge rec-
fifier can be eliminated by using Triacs
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Fig. 1. At the heart of the Christmas Tree Lighting Svsiem is the MC68705P3 8-bit
EPROM microcomputer, which contains a CPU, clock, EPROM., bootstrap ROM, RAM,
20 TTLICMOS compatible I/O lines, and a timer.

The author’s prototype unit was hause ina home-brewed wooden enclosure only slightly

larger than the printed-circuit board that it contains.

instead of SCR’, but additional drive
circuitry would be required between
the processor and the Triacs.

The circuit has only two user con-
trols—a potentiometer (R4) and a
switch (51). Switch S$1is piggy-backed to
R4, so that when R4 is rotated fully coun-
terclockwise, S1's contacts open. When

S1 is open, pattern generation stops
and all eight loads (light strings) are ac-
fivated.

The microcomputer’s control pro-
gram checks pin 21 after writing each
pattern to port B. If it finds pin 21 at a
logic high, it enters the steady-on
mode, sefting all port-B outputs high.

PARTS LIST FOR THE
CHRISTMAS TREE
LIGHTING SYSTEM

SEMICONDUCTORS

Ul—MC7805CT 5-volt, 1-amp. voltage
regulator, integrated circuit

U2—MC68705P3S single-chip
microcomputer, integrated circuit

SCR1-SCR8—2N6240, 4-amp, 400-P1V,
silicon-controlled rectifier

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

D3-D6—MR754 6-amp, 400-PtV
rectifier diode

RESISTORS

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

R1—4700-ohm

R2, R3—10,000-0hm

R4—100,000-ohm, linear-taper
potentiometer

CAPACITORS

Ci1—470-pE 16-WVDC, electrolytic
C2—2.2-pF, 16-WVDC, electrolytic
C3—0.1-pF, ceramic-disc

C4, C5—0.1-pFE polystyrene

ADDITIONAL PARTS AND MATERIALS

Fl—S5-amp, 250-volt, 3AG fuse

S1—SPST switch (see text)

Ti1—I8-volt, center-tapped, 250-mA
power transformer

Printed-circuit board or perfboard
materiais, enclosure, IC socket, line
cord. AC outlets (8), fuse, fuse
holder, wire, solder, hardware, etc.

Note: The following items are available
from Cantek Metatron Corp., 19 West
Water St., Canonsburg, PA 15317:
Pre-programmed microcomputer and
printed circuit board at $34.95, plus
$4.55 shipping and handling; a
complete kit of parts (including
enclosure) at $69.95, plus $5.55 S/H.
Pennsylvania residents, please add
appropriate sales tax. Please allow 6 to
8 weeks for delivery

Thats handy for testing the loads and
during other times when pattern gen-
eration is not desired. If $1 is ganged
with potentiometer R4, then turning the
control clockwise will exit the steady-on
mode and pattemn generation will be-
gin. As R4 is rotated increasingly clock-
wise, its resistance decreases and the
pattern speed increases.

Construction. There is nothing critical
about the construction of the circuit. In
fact, it could be assembled on per-
fboard, like the author did to produce
the original version of the project. How-
ever, for ease of construction and to cut
down on wiring errors, it is recom-
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Fig. 2. The template for the Christmas Tree Lighting System's printed-circuit board. The
rectangular cutout at the center of the board is reserved for the power transformer, TI.

mended that the circuit be assembled
on a printed-circuit board. Figure 2
shows the template for the author’s
printed-circuit rendition of the circuit.
Once you've etched and drilled your
board, begin installing the board-
mounted components, guided by the
parts-placement diagram shown in Fig.
3. It is recommended that an IC socket
be used for U1. Note thai while
SO1-SO8, R4, and $1 may appear as
though mounted to the board in Fig. 3.
they are actuaily mounted to the front
panel of the project’s enclosurs.
However, it is possible to mount the
sockets directly to the printed-circuit
board, with the sockets protruding
through the front panel of the en-
closure. Of course, that would require
that the cutouts you make in frent panel
for the sockets line-up with the socket-

mounting positions on the on the
board. That can easily be accom-
plished by laying a piece of tracing
paper over the foil patternin Fig. 2, and
fracing the socket outline on the board,
and then using the tracing as a tem-
plate. Assembling the project in that
manner would also mean that the
printed-circuit board will have to be
mounted to the front panel of the en-
closure.

As is the case when assembling any
line-fed (or operated) device, exercise
caution—any line-operated device (in
our circuit, the AC outlets, SCRS, the
fuse, and the bridge rectifier) repre-
sents an exireme shock hazard when
assembled in a haphazard fashion. The
rectangular cutout at the center of the
foil pattern is reserved for power trans-
former T1.

i

Once the printed-circuit assembly is
completed, prepare the enciosure that
will house the printed-circuit board by
making eight cutouts for AC sockets
(SC1-S08) and driling a hole to ac-
commodate the shaft of the R4/51
combination (81is piggy-backed to R4).

Checkout. Testing the completed
project is easy. However, do not trou-
bieshoot the unit with line-operated
equipment such as an oscilloscope un-
less you use an isolation fransformer or
some other established safety pro-
cedure. Begin with the microprocessor
out of its socket. Connect the controller
to the AC line (or the isolation trans-
former) and check for + 5 voits at sock-
et pins, 36, and 7.

Pins 1, 20, 22, and 27 should be at
ground potential. Pin 21 should be at

6861 H39W303Q
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Fig. 3. Install the on-board components of the project guided by this parts-placement
diagram. It is recommended that Ul be installed in a socket.

Fig. 4. Where you place the light strings
connected to the controller (on a tree or
door, in a window, etc.) is strictly a matter
of choice. One pleasing arrangement is
eight verticallv-strung and equally-spaced
strings on a Christmas tree.

While the photograph does not do it
justice, the lighting system creates
displays that make the author’s tree the hit
of the neighborhood.

Since the circuit layout is not critical, the original prototype was built on perfboard.

either +5 volts or ground depending
on the setting of $1. If your controller
passes those tests, remove the line cord
from the outlet. Wait a minute for the
capacitors to discharge and then
place the microcomputer (U1) into its
socket. Plug a string of decorative lights
or a test light info each of the eight
receptacles. Use only incandescent
lamps and be careful that you do not
exceed a load of 60 watts on any one
AC socket. Re-energize the circuit and
check the operation of the two user
controls.

The popular miniature 35-lamp light
sets are rated at about 20 watts, so you
can safely run as many as 3 such sets
per outlet. If in doubt, please check the
wattage ratings on the light packag-

ing. The arrangement and location of
the light strings {on a tree or door, in a
window, etc) is purely a matter of
choice. However, it is important to
spend some time arranging the lights
fo achieve the most eye-catching of-
fect.

One arrangement that seems rather
pleasing is eight vertically-strung,
equally-spaced strings on a Christmas
tree (see Fig. 4). Another arrangement
might be a fan pattern strung across a
garage door. Use your imagination and
try various configurations; you'll be able
to achieve some really unusual effects.
Then, as your holiday visitors file past the
visual delight that you've created, you'll
be happy (and proud) to say that you
built it yourself. i |
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Watch It!

SONY GV-8 VIDEO WALKMAN. Man-
ufactured by: Sony Corporation, 9
West 57th St., New York, NY 10019.
Price: $1300.

We have seen the future, and it is small.
Sony’s little 2%2-pound Video Walkman
combines a battery-operated TV receiver
with a 3%-inch LCD screen with an 8mm
VCR—everything in one small package
you can easily tuck under your arm. And,
it all works pretty well, too.

To begin with, the display is excellent.
LCD’s, both color and black-and-white,
have been infamous for their lack of con-
trast and the washed-out images they typ-
ically deliver. Not this one. It has lots of
snap, and its blacks are truly very close to
being black. Coupled with the ability to
provide really saturated colors, the Video
Watchman's screen allows you to see a
range of hues superior to that we’ve seen
on all but one or two other LCD screens.
Of course, there is a limit to how small the
size of each pixel—picture dot—<can be on
such a screen, and that manifests itself as
graininess in the picture, but there is suffi-
cient resolution to make out news-broad-
cast captions and then some. This is a
state-of-the-art display.

The screen is backlighted, and there is
no provision for turning the backlight off.
That seems to be the trend in LCD’s these
days. Ambient light is too variable and
unpredictable to permit comfortable view-
ing. and different types of light sources
will affect the color balance of the picture.
Therefore, even though it means more bat-
tery drain, the backlighted screen is proba-
bly a good idea. The display can be turned
off to conserve power while taping or just
listening to the TV sound. Because it de-
pends on a small fluorescent bulb for back-
lighting, the Video Watchman’s screen
washes out in direct sunlight. If ¥ou can
get it in the shade, though, it can present
an acceptable picture. Although subdued
light is not a necessity, the unit works best
indoors.

A BRIGHTNESS control does not do as
much to affect the actual brightness of the
picture as it does to adjust its contrast to
the viewing angle. LCD’s have a very nar-
row vertical-viewing angle—the contrast

'
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changes very quickly as you move your
head up and down relative to the screen,
and the image just disappears if you move
too far—but this control, together with the
hinged panel in which the LCD is
mounted. allows you to watch the GV-8
head-on, while it is lying on its back
(probably the way most people would use
it), or from any angle in between.

The audio quality of the Video Waich-
man is not, alas, up to the standards of its
video. Of necessity, the speaker is small,
and we realistically did not expect any-
thing like high fidelity from it. However,
what we did get was very tinny and very
distorted. Surely Sony could have found a
way to put a speaker just a little bit largerin
somewhere. There is also, of course. an

earphone jack. Its output is monophonic.
Too bad. It would have been nice if it had
been stereo, and that nicety would proba-
bly not have been too much more work to
include.

The tuner section of the unit is of the
scanning electronic type. That is, you
press the “ + " or *“ — ' button to make it
lcok for the next TV channel up or down
the band. We’ve never cared too much for
that type of tuner, since it often gets dis-
tracted by interstation noise and stops mid-
way between one channel and the next,
where it stays until you force it to move by
pressing on one or the other of the tuning
buttons. An on-screen vertical bar points
to channel numbers printed just above the

(Continued on page 7)
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And It Comes
Out Here

PROTON SD-1000 SURROUND
SOUND DECODER. Manufactured by:
Proton, 5630 Cerritos Avenue,
Cypress, CA 90630. Price: $999.

»

The *‘total movie experience’ isn’t
complete without a wide-screen 70-mm
print, a big tub of popcorn, and Dolby
Surround sound. And, although at-home
wide-screen TV isn’t expected for another
couple of years, you can havc better
sound—and popcorn too, although that’s
another story—at home with ease. Repre-
sentative of the forward edge of the current
crop of surround-sound decoders for home
use is Proron’s SD-1000. Proton has estab-
lished a reputation for itself as a producer
of moderate-to-high-end audio and video
equipment that's atfordable, well thought
out. and provides the features and perfor-
mance one would want in a not-too-expen-
sive package. The SD-1000 maintains that
reputation. It costs more than many other
surround-sound units, but it is a quality
piece of equipment.

A brief word about how surround-sound
encoding and decoding works. All the
movie’s (or tape’s) audio information is
contained in just the right- and left-chan-
nel tracks. However, the rear-channel in-
formation is recorded out-of-phase with
the rest, and can thus be recognized and
extracted. In conventional stereo systems
that out-of-phase **ambience” information
may sometimes be heard as sounds ema-
nating trom beyond the bounds of the
sound stage established by the locations of
the speakers. In the Dolby Surround pro-
cess the information contained by the out-
of-phase signals is heard from behind the
viewer or combined with front-channel in-
formation to produce a phantom sound
source ‘‘above” him.

We’ll admit right from the start that we
couldn’t put the Proton unit through all its
paces—we ran out of amplifiers and
speakers before it ran out of outputs. The
SD-1000 derives a total of six (or seven,
depending on how you count) channels of

surround sound from a stereo input carry-
ing sufficient information. The six chan-
nels are: LEFT FRONT, CENTER FRONT,
RIGHT FRONT, LEFT BACK. CENTER BACK
and RIGHT BACK. The seventh output chan-
nel is intended to drive a subwooter: since
very low frequencies are essentially om-
nidirectional its placement is not es-
pecially critical. Proton does not assume
that you will like what it might provide in
the way of an amplifier, so it supplies none
and leaves the choice up to you. One pair
of channels can be driven by the stereo
amp you alrcady own and you have to take
it from there. We ran our SD-1000 with a
pair of left- and right-front speakers, an-
other pair for left- and right- back, and the
obligatory subwooter. Proton claims the
unit is smart cnough to sense what is con-
nected to it and adjust its processing ac-
cordingly, so we left the center channels to
fend for themselves.

We were afraid that making all the
hookups was going to require ripping out
all the existing cabling to our recciver and
reconnecting it elsewhere, but we'd for-
gotten in our excitement that all the multi-
channel output is ultimately derived from
just two sterco channels. In the end all we
needed (aside from a second stereo amp, a
second pair of spcakers, and the cable 1o
connect them) were six ordinary audio ca-
bles with RCA plugs. One pair took the
signal from our receiver’s prcamp section
to the SD-1000. another pair brought it
back to the recciver for amplification (you
can also use your receiver’s tape monitor
loop for this purpose; the SD-1000 has its
own loop to replace the one you may lose).
The last pair of audio cables was used to
convey the rear-channel information from
the decoder to line-level inputs on the sec-
ond amplifier. That done, we used our
receiver, with all its preexisting connec-
tions, to select the input to the decoder.

The most time-consuming part of set-
ting up the SD-1000 is getting the sound
levels in al! the channels balanced. Not
only do you have to determine the proper
output levels for your amplifiers. but each
of the SD-1000 inputs has its own level
control as well. It takes a bit of juggling,
but Proton provides a lot of helpful infor-

(Continued on page 4)




Just a TAD

COBRA AN-8521 CORDLESS PHONE
ANSWERING SYSTEM. Manufactured
by: Cobra Electronics Group, Dyna-
scan Corp., 6500 West Coriland Street,
Chicago, 1L 60635. Price: $199.95.

It’s getting hard to sell a telephone that
doesn’t have something going for it in ad-
dition to its ability to transmit and receive
voices. Among the gimmicks we saw at
the last Consumer Electronics Show were
a phone built into a wooden space-shuttle
replica, one shaped to look like a golf bag,
and another that at the press of a button
shot sound effects over the line to the party
at the other end. That might be good news
for gizmo fans, but we’re not sure what it
says about the industry (or our society) in
general.

Fortunately, many of the value-added
phones do have some worthwhile features.
One of the hottest sellers is the phone that
combines several functions—each of them
useful in and of itself—into a single pack-
age. That not only saves precious desktop
or counter space, but may also result in a
monetary saving as well, since some com-
ponents or functions can be shared by sev-
eral of the phone’s systems.

One such device is Cobra's AN-8521
answering machine cum cordless phone.
(Answering machines, for your informa-
tion, are now known as TAD’s.” or Tele-
phone-Answering Devices. They still do
the same thing, though.) The Cobra unit
comes in a package measuring about 8 X
8 X 3 inches, which makes it more com-
pact than many single-function answering
machines. We'll consider each of its func-
tions individually.

As an answering machine—sorry ... as
a TAD—the AN-8521 does an acceptable
Job. Much of its compactness, though,
derives from the fact that it uses a single-
microcassette system rather than a dual-
cassette one with full-size cassettes, for
message handling. That leads to some
compromise in quality, both of the audio
and in operating convenience.

The little microcassette is moved by a
very simple transport that appears not to
include any sort of capstan mechanism to
stabilize the tape speed. Without that reg-
ulation, the tape is prone to wow and flut-
ter, and the unit we had sometimes
suffered so much from wow that it some-
times sounded as though we were getting
ready to gargle.

In a dual-cassette system, one cassette,
usually an endless loop that runs for 20
seconds or so, is used to hold your outgo-
ing message. When the message has been
delivered, the tape continues to move until
its beginning has been reached, at which
time it stops and awaits the next incoming
call requiring a response. The messages

recorded by a dual-cassette TAD go onto a
separate ordinary audio cassette, which
usually allows about 45 minutes of mes-
sages to be stored.

Using a single-microcassette system in-
swad results in some compromises. The
first, which will not be objectionable un-
der most circumstances, has to do with the
fact that both the outgoing and incoming
niessages are recorded on the same small
cassette. That, when ycu are trying to play
back your messages. and then replay them
te catch something you missed the first
tiune, results in a lot of microprocessor-
controlled tape-shuttling back and forth as
the mechanism does. .. well, we re not sure
exactly what it’s skipping over, but it does
take its time doing it. That can be frustrat-
ing if you're in a hurry.

A different problem arises from the re-
cording time afforded by the microcassette
medium. The cassette that came with our
AN-8521 indicated that it had a playing
time of 15 minutes per side. Even with the
TAD’s built in VOX circuit, which stops
recording during silences, and its two-
minutes-per-message time limit, it does
not leave space for many calls. Of course,
the unit does offer several different options
for erasing old messages, thus clearing
space for new ones, but this is still an
inconvenience of some degree.

By the way, replacerient microcassettes
are available in almost any office-supply
store or Radio Shack. Just make sure that
you get the right type; there are two dif-
ferent—and incompatible—styles.

You can, of course, call in from a remotc
phone to collect your messages. If the
message tape is full the TAD will let the
phone ring ten times, and then give three
beeps, to tell you so. After collecting your
messages you can erase the tape by remote
control, so that it is ready to take new
ones. You can use the microcassetie as a
“memo’ medium to leave messages either
to yourself or others. You can even call in
and leave a memo. And. if the TAD is off
and you want to turn it on remotely, there’s
a way to do so.

And. a final note about the TAD's oper-
ation, at least as it pertains to our device.
You can set it to answer after one or two
rings. after about six rings, or put it into a
“toll saver” mode that is most useful if
you call the machine yourself looking for
messages—it prevents the machine from
answering if ndo new messages have been
recorded. In its “short™ meode, our umit
picked up on the first ring, always before
we could intervene. We quickly caught on
to this, though, switched to the “long™
mode, and gave up trying to play *'Beat the
TAD.”

Despite all this nitpicking, the AN-8521
performed pretty well as a TAD and didn’t
really give us any trouble.

The other half of the AN-8521 package
is a cordless phone. We were. on the
whole, quite pleased with its performance,
although (as usual), we do have a couple of
comments to share with Cobra's ¢cngi-
neers. The phone’s audio. both as a trans-
mitter and receiver, was very good. it did
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not have that “dead™ quality that's fre-
quently associated with audio in cordless-
phone operation and we were told by sev-
eral parties that they would have been un-
aware that the phone was a cordless model
had we not told them. Occasionally there
was a very faint hum, presumably from the
power supply, but it was noticeable only
under very quiet conditions.

The phone, which is frequency modu-
lated in the 47-49-MHz region, provides
you with a choice of four operating-fre-
quency pairs to prevent interference to or
by other cordless-phone systems. The
phone’s instruction manual lists all 10 fre-
quency pairs assigned for cordless-phone
operation, but does not—probably very
sensibly—show the correlation between
the switch settings and frequency. (If
you're really curious about your phone’s
frequencies, you can probably track them
down using a scanner.)

The phone was comfortable to use, and
the batteries in the handset gave it a com-
fortable heft that is frequently missing in
cordless phones. Of course, the phone
section of the AN-8521 features auto-re-
dial, a nine-number memory, a real FLASH
button that only briefly interrupts the cir-
cuit no matter how long you hold it down,
and other amenities. One of the AN-8521's
strongest selling points is that you can use
its phone section to screen incoming calls
and choose either to answer them from the
handset or to let the TAD take care of
them. What we thought was a nice add-on,
abelt clip, is available from Cobra for a few
dollars. That, combined with the phone’s
long capability for standby operation,
makes it extremely convenient to use for
extended periods away from its base.

The AN-8521 charges when the handset
rests in its cradle, which is built into the
base. It charges more rapidly when in its
STANDBY mode (when just its receiver is
active) than when in its TALK mode, when
both the receiver and transmitter are on. A
slide switch on the side of the phone al-
lows you to go from one mode to the other.
and an AUTO-STANDBY mode automat-
ically switches the phone from TALK to
STANDBY when it is placed in its cradle.

Now for the Cobra engineers: First, the
phone’s electronic ringer is nice and loud,
a good idea if you're going to be using it
out of doors, perhaps around a lawn
mower or other noisemaker. However,
Cobra, there’s no way to turn it down when
you take the phone back inside! On several
occasions we received quite a start when
the thing went off!

Our other beef with the AN-8521 con-
cems its rather useless CHARGE indicator.
When you put the handset in its cradle, the
indicator lights, when you pick it up, the
LLED goes out. That’s all it does. When the
handset’s in its cradle, the LED is always
lit at the same intensity—it doesn’t show
when the handset’s battery is low, or fully
charged, or when the charger switches
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over from full- to trickle-charging. A more
informative indicator would have been a
nice feature to have.

All in all, though, we were quite pleased
with Cobra’s combination. And, from
what we’ve heard about the back-order
situation, lots of others are pleased too. Il

SURROUND SOUND
(Continued from page 2)

mation on the procedure in the instruction
manual—we wish they had supplied as
much about the way the decoder worked
and the uses to which it could be put.
There's also a large knob on the front of the
unit that functions much like the phasing
controls that used to be found on early
stereo receivers—you turn the knob until
as much of the rear-channel signal as pos-
sible disappears. That ensures the max-
imum degree of separation.

That knob, and an accompanying push-
button that mutes the front-channel sound
during adjustment, are the only controls
on the face of the SD-1000. Everything
else is on the remote-control unit, and
there’s no duplication! There’s even just
one ON-OFF switch, and it’s on the remote.
That can be disconcerting at first, but you
quickly get used to—and even develop a
liking for—that method of doing things.
We suspect that other equipment designers
will follow this pattern. The remote unit,
by the way, has won at least one award for
design. It fits naturally in the hand and its
infrared head is angled to aim at the de-
coder while you’re holding it at an angle
comfortable to the wrist and arm.

Controls on the remote allow you to
shift the balance of the sound forward, to
the back, and to the left or right. There’s
also a pair of buttons for overall volume
control, as well as the all-important MUTE
button—a must when you’re listening to
six or seven channels of high-intensity
sound and there comes a knock at the door.
A MoN button controls the decoder’s tape
monitor loop if it is used.

The SD-1000 supports three modes of
operation, selectable in rotation by press-
ing the MODE button on the remote. The
first, “MusiC”, provides the greatest dif-
ferentiation among channels. The next,
“CINEMA", produces a monophonic rear-
channel signal, which is what is done in
movie houses showing surround-sound
material. The last mode, *“BYPASS”, elimi-
nates the rear channel altogether—your
system reverts to sounding the way it used
to. Also selectable from the remote are
four levels of separation enhancement.
The ‘*separation,” in this case, refers to
separation between adjacent channels
such as front-left and front-center; there’s
no effect on the separation between left
and right, or front and back. Proton claims
that this helps make sound seem to come
from where it’s intended to when you are
sitting close to the speakers and might

otherwise find the effect of one over-
whelming the one adjacent to it. Proton
specifies separations between adjacent
channels of 3, 6, 18, and an astonishing 50
dB, depending on the level selected.

The SD-1000 also incorporates a func-
tion to control a phenomenon known as
*“*dialogue scatter.”” That occurs when, for
one reason or another, a soundtrack or
recording contains a lot of sibilants or
other ‘“‘hissy’’ sounds. Without di-
alogue-scatter reduction (DSR), these
sounds may be decoded so as to pop up
more or less at random within the sound-
field. The Dsr contro! is said to put them
back where they 're supposed to be. Proton
remarks that DSR can also be used to
improve noisy material. and we found that
it did quiet down an unusually hissy tape
considerably. Finally, the decoder utilizes
circuitry developed by a firm called Aphex
Inc., whose sound-processing equipment
is used mostly by professionals in the
broadcasting and recording industries.
The Aphex RatioMetric Detection System
used in the SD-1000 is said to yield separa-
tion superior even to that provided by pro-
fessional theater decoders.

After all that, how does it sound? It
sounds pretty good! Of course, as is the
case with life, what you get out of the
decoder depends on what you put into it.
We'd been saving a tape of a film called
Runaway Train, which has a spectacular
soundtrack even in ordinary unenhanced
stereo, for just an occasion such as this.
With the SD-1000, it was better than being
in a theater!

On broadcast television, the decoder
sometimes worked and sometimes didn’t
do a thing. It’s hard enough to get real
stereo from most stations, let alone am-
bient sound that can be processed for a
surround effect!

We also tried the SD-1000 in its MUSIC
mode on various pieces of recorded mate-
rial. The decoder added a certain presence
to a performance of Mozart’s Symphony
No. 40, although the effect was not what
we'd label concert-hall realism. And, on
some more popular material it did a curi-
ous thing. What had previously been left-
right ambience material (and would have
been heard from way off in the wings using
something like a Carver Sonic Hologra-
phy processor) took on a front-back orien-
tation. It took some getting used to on our
part since we were accustomed to hearing
particular passages coming from par-
ticular spaces, but the overall effect was
not unpleasant.

In fact, this review has taken us a little
longer than most to finish; as we write,
we're listening to some old records
through the SD-1000. Every once in a
while we have to stop and get up so we can
restart a track and position ourselves to
hear what the unit does to some passage or
other. The effect, as we’ve said, is pretty
good! |



Caveat Emptor

TEAC AG-75 75-WATT AM/FM A/V RE-
CEIVER. Manufactured by: Teac Cor-
poration of America, 7733 Telegraph
Road, Montebelio, CA 90640. Price:
$399.95.

Teac has quite a reputation for tape-
recording cquipment, from little home
cassette decks up to big 15-inch-per-sec-
ond, ten-inch open-reel ones. Now, it
scems, the company is testing the waters
in other parts of the home-entertainment
swimming pool. One Teac entry in the
marketplace 1s its 75-watt-per-channel
AM/FM A/V receiver. model AG-75.
When we saw Teac’s information sheet on
this product we became quite interestad in
n—it was billed as an A/V (which we
assumed to mean “"Audio/Video™) re-
ceiver, something we’d been wanting to
try. We also came across mention af the
AG-75 referring to its “matrix surround-
sound” capabilitics. Now we couldn’t
walt!

It turns out that we could have.

Don’t misunderstand us—the receiver
is quite adequate. Not especially exciting,
not much out of the ordinary, but passable.
It’s simply that those special features we'd
assumed it had—and which were what we
really wanted to try out—are not what they
were made out to be, or at least not what
we assumed them to be from what we had
read. The AG-75 is no more a video re-
ceiver than was the Heathkit AR-15 we
built back in 1968 (and from which we got
excellent service until it died of old age a
couple of years ago)! The unit does have a
line-level input marked C/VCR, but that's
as close as it ever comes to video unless
you include receiving the audio portion of
a PBS simulcast on FM.

As far as the “‘matrix surround-sound’
part goes, the receiver allows you to switch
between two pairs of speakers, A and B, or
(under special circumstances described
below) to use both pairs simultaneously.
About that, the Teac manual says: ~When
both the A and B buttons are pressed simul-
taneously. the built-in surround-sound cir-
cuit is engaged. For a better surround-
sound effect with a greater teeling of pres-
ence. place the spcakers connected to the
SPEAKERS A terminals to the front of the
listening position. and place the speakers
connected to the SPEAKERS B terminals to
the rear.”

That indicated to us only that the two
sets of speakers would be connected in
parallel. meaning that the same informa-
tion would be coming from the rear pair of
speakers as from the front ones. While that
might be called ““being surrounded by
sound,” it was certainly not “surround
sound.’” not to mention “*Surround
Sound.” We brought the matter to Teac’s
attention and discovered that when both

CIRCLE 53 ON FREE INFORMATION CARD

AG-TS AMSEM Steren Regticee

st e i el
e WS loam

EAC
noovn
Py
-

speaker buttons were depressed, the rear
pair of speakers reccived not the left- and
right-channel signals as we had interred
from the manual, but a signal consisting of
the left and right difference information (L
R). It is generally assumed that am-
bience information is contained in this
out-ot-phase signal and, in fact, the ear-
liest known ambience system used the
same method Teac uses in the AG-75. That
system. while somewhat primitive by to-
day’s standards—and certainly not what
we expected when we came across the
term “‘surround sound™ (we've had trou-
ble with definitions of the term betore. but
never to this extent)—can add a certain
degree of “presence” to material that con-
tains enough ambient sound information.
Both of the receiver's rear speakers re-
produce the same signal, which probably
mcans that you can get away with only
three speakers for Teac surround sound.
Well. if it doesn’t do “‘real” surround
sound, and it doesn’t do video. what does
the AG-75 do? And how well does it do it?
The AG-75 is stated to deliver at least
75-watts-per-channel RMS into an 8-ohm
load over a frequency range from
20-20.000 Hz. In our listening it certainly
had plenty of power. and the sound it out-
put was clean. The synthesized frequency
tuner section allows for 16 station presets.
which should be more than enough for
most listeners. It can be tuned manually or
put into an AUTO TUNE mode that sweeps
up the band and pauses briefly at the stron-
ger stations while you decide whether or
not to enter each into memory as a preset.
A MEMORY-SCAN function sends the tuner
zipping through the presets sequentially at
the rate of one every five seconds until you
find one you want to stay with. And the
preamp section of the unit allows you to
tape from one source while listening to
another. not an unusual feature to find
these days, but still a nice one to have.
There are a couple of built-in features
that we appreciated. One is a variable
LOUDNESS control. In most receivers, the
loudness function (which boosts low and
high trequencies to compensate for the
ear’s dropoff in sensitivity at low listening
levels) can be switched in or out, but the
degree of boost is fixed. When you reduce

the volume level, you can switch in the
loudness circuit to compensate for your
car’s shoricomings. With this receiver, if’
you want to listen at a reduced level, you
leave the vOLUME control where it is and
adjust the one marked 1OUDNESs. That re-
duces the volume while at the same time
boosting the signal at the low- and high
ends of the audio spectrum. A nice touch.
There’s also a Cb DIRECT button that passes
signals input to the CD/VCR jacks straight
through the amplifier. with no bass, treble,
loudness. balance. or other processing to
possibly deteriorate them. Only the
VOLUME and RECORD SELECT controls are
active in this mode.

The AG-75°s remote control does not
ofter complete control of the receiver, but
perhaps that’s just as well, since some
things (such as setting the station presets)
have to be done only rarely. and you can at
those times be troubled to get up and walk
over to the unit to do what has to be done.

There seems 1o be a difference of opin-
ion in the electronics industry about which
of two ways is the better to control vol-
ume—digitally. through a step attenuator,
or mechanically, through motorized con-
trol of & potentiometer. We favor the latter,
and so does Teac. This system provides
nwich closer control over volume levels
than can the digital one. There arc no
*“missing steps,” which usually happen to
be the ones you want (that is especially
noticeable at low settings).

What the remote control lacks, though,
and should have. is a MUTE button. When
the phone rings in the middle of
Tchaikovsky's 1812 Overture,™ it would
be nice to be able to turn oftf the sound
temporarily while you answer. That saves a
lot of running back and forth between the
receiver and the phone. You can. of
course. reduce the volume (to zero it you
like), but that takes a couple of seconds.
We've been using a makeshift MUTE
function: we simply use the remote to
switch to an unused input—perhaps TAPE
2 when we’re listening to the radio—until
we're done with the call and ready to
switch back to FM or whatever input we

were listening to. The remote also required-

caretul aiming; we frequently had to wave
it around in the air unti! it found its target.
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Whether that is a shortcoming of the re-
mote transmitter or receiver, we do not
know for certain, but we suspect the re-
ceiver.

We found the connectors for the speak-
ers and antennas quite convenient to use,
although we feel that we would have had
difficulty in fitting really heavy-gauge
speaker wire into their holes. We also got a
nasty surprise when we went to connect
our 75-ohm FM antenna cable—there’s no
coax connector at the back of the receiver;
you have to use 300-ohm twin lead! If you
think you can beat the system and decide
to use a 75-ohm-to-300-ohm matching
transformer as an impedance- and me-
chanical-matching device, you’ll have to
cut the spade lugs off the ends of its little
piece of twin lead and strip the ends of that
piece bare so they can fit into the holes of
the connectors. Teac supplies indoor an-
tennas for both AM and FM.

Another design flaw, much more se-
rious than the omission of a MUTE button
on the remote control or an antenna input
for 75-ohm coax, has to do with the output
impedance of the AG-75’s amplifier. The
AG-75 is designed to drive speakers hav-
ing impedances of eight ohms or greater. It
will presumably be damaged if used with
speakers having lower impedances. The
“surround sound” passage we quoted
above from the manual continues with:
“NOTE: When speaker systems with an
impedance of less than 8 ohms are con-
nected, do not press the SPEAKERS A and B
buttons simultaneously.” Unfortunately
(for listeners anxiously awaiting Teac's
version of surround sound), while many
speakers systems do have impedances of
eight ohms, many models are rated at only
four ohms. When speakers are connected
in parallel (in the AG-75 the two sets of
speakers are connected in series-parallel
when the A and B speaker buttons are both
depressed) their combined impedance
drops; two 8-ohm speakers in parallel have
a combined impedance of only four ohms,
and two 4-ohm speakers connected in par-
allel have a combined impedance of just
two ohms. With Teac’s system the actual
impedance that results is a little higher, but
it is still lower than that of the individual
speakers. We discovered in talking with a
Teac engineer that you can drive 4-ohm
speakers with the AG-75, but only if
you're careful not to push the amplifier too
hard. In other words, you’d better not.

If this receiver had been promoted more
accurately, our opinion of it would have
been somewhat higher than it is.. With dis-
appointment, though, came an increased
sensitivity to other shortcomings of the
AG-75. Reviewing this receiver was, how-
ever, a valuable experience. What hap-
pened brought home rather forcefully the
meaning of the expression Caveat emp-
tor—*‘Let the buyer beware!"" Never, ever,
believe anything until you see it with your
own eyes' [ ]
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Faster ... Faster!

PC-286 1l 80286 ACCELERATOR
BOARD. Manufactured by: Seattle
Telecom & Data, 2735 152nd Avenue
NE, Redmond, WA 98052. Price: $695.

Were you around for the Golden Age of
persondl computing? When you knew as
much as the salesman about computers
(which really wasn’t much at all)? When
you built your computer from a kit of parts
you carted home from the computer mart
downtown or that came on the UPS truck?
When what little documentation there was
appeared to have been written by the sub-
ject of a sleep-deprivation experiment?
When the only way to get the computer
working was to get help from someone
who’d already gotten his working ...?
Well, GIZMO readers, those days are not
gone forever. The spirit of the Golden Age
is still very much alive in the hearts and
products of many small companies, if you
know where to look for them.

One such product is an 80286 acceler-
ator card, the PC-286 II, intended for
plug-in installation in IBM PC’s and XT’s
and clones of those systems. The manufac-
turer, Seattle Telecom & Data, produces
both entire 80286 and 8(1386 replacement
motherboards, and plug-in upgrade cards.
We chose the 286 II bzcause we felt it
represented an upgrade path likely to be
chosen by many owners of older IBM PC'’s
or clones.

Before we start going into detail about
the board’s performance, we’ll answer the
question that’s probably at the top of your
mind: *Does it work?”” Well, yes. It does
speed things up somewhat, which is pre-
sumably why you are interested in it. The

card delivered a Norton S/ (Speed Index,
which does not take into account hard-disk
performance. only computational speed)
of 9.8, compared with a 3.1 for our unem-
bellished 8-MHz XT clone using a mar-
ginally faster NEC V20 in place of the
standard 8088, and a 1.8 for the same
computer running at its *‘nommal ”’ speed of
4.77 MHz. In practical terms, we certainly
appreciated the speed-up the card gave to
our spell-checking program and to memo-
ry-intensive programs such as Microsoft’s
Word (which does its own character gener-
ation, and has to recalculate like mad
every time the screen requires updating).

At what expense this speedup comes,
though, is another matter, and one that
we’ll go into in some depth below.

In keeping with a hallowed Golden-Age
tradition, the documentation accompany-
ing the PC-286 11 is rudimenlary and con-
fusing. Most of it concems the installation
of the board. which is supposed to be a
simple “drop in”" operation. In our talks
with them, STD emphasized that installa-
tion of the card was not intended to be a job
for neophytes, that some degree of com-
puter experience was adviszble. Having
been active participants in the original
Golden Age we felt that we had that expe-
rience, and that we’d have no difficulty in
getting the board into our venerable XT
clone and getting it operating. Hah!

Getting the card into the computer was
not that big a deal in itself. It's necessary to
remove the existing microprocessor (not a
Jjob for someone who's never before tried
to get a large IC out of its socket), .insert
the PC-286 Il card in one of the mother-
board’s expansion sockets, and connect a
ribbon cable from the accelerator card to
the microprocessor socket. That portion of
the job took us about half an hour, most of




that spent in juggling cards that were al-
ready installed in our computer to make
room for thi new one, and to route and
reroute cables from those cards. That was
the easy part.

With high hopes we turned on the sys-
tem, awaiting a lightning-fast boot-up and
got ... nothing. No video, just a single
short beep from the speaker and some di-
thering around from the hard-disk drive.
Well, back to the instructions. We now,
upon close reading of the instructions, dis-
covered what seemed to be a conflict.

The PC-286 II can be ordered with up to
2.1 megabytes of on-board RAM (al-
though 640K seems to be the size usually
supplied), at least part of which is intended
to replace the RAM on the computer’s
motherboard. Under certain conditions,
some of that original RAM can also be
used, as can that on special-purpose mem-
ory-expansion cards. Much of the manual
devotes itself to switch settings and memo-
ry-size restrictions under various condi-
tions. The switch settings it refers to are
those on the IBM motherboard; the DIP
switches on many clones work differently
(and are not covered by the STD instruc-
tions). Furthermore, at one point the in-
structions mention the fact that only 256K
of original RAM can be left in place on the
motherboard, while nowhere else do they
tell you to remove the amount in excess of
that. Maybe that was why our board didn’t
work. So we called STD.

When we mentioned the fact that the
instructions were specific only about in-
stallation in IBM equipment, and that
there was nothing about even the most
widespread clone designs (many clone
brands can all be traced back to the same
origin), we were told more or less that it
was unnecessary to provide that informa-
tion since people installing the STD board
in clones always called them anyway and
were provided with the information they
needed at that time. Well, of course they
always called! You would too if the instruc-
tions you got with your board were not
only self contradictory, but also said
nothing at all about your computer! Is that
any way to do business? Welcome back to
the Golden Age.

In the course of our talk with STD we
found out more about the board than we,
perhaps, had wanted to know. For exam-
ple, there are five positions at which small
jumper plugs can be used to change oper-
ating characteristics of the board (charac-
teristics such as slow- or fast boot-up
speed, which may affect the operation of
some software, and that affects how the
board treats the 80287 math-coprocessor
that can be added to it). What appears to be
an addendum to the instructions illustrates
the jumper positions and describes, in its
Golden-Age fashion, their functions. True
to form, many of the descriptions read
either **Factory Setting” or “N/A” (“*Not
Applicable™). Big help!

With regard to our problem we were told
that one or two of the jumpers might be
responsible for the board’s non-operation.
There’s one labeled “ENHC,” which ap-
parently refers to a normal or enhanced
keyboard. What the jumper really does,
though, has nothing to do with keyboards.
but with whether the card uses its own
ROM BIOS or the one on the computer’s
motherboard. How were we supposed to
know this? “Well, they have to call any-
way, so we tell them then ..."" Thanks!

We’re still not sure how we did it, but we
eventually did get the board running. (We
suspect it was just something not properly
seated in its socket.) Of course, now we
got a “Floppy Disk Controller Bad™ error
message when the system booted up, but at
least it ran and the error message appeared
to be a misunderstanding of some sort,
since the controller continued to work. We
began to enjoy the benefits of a faster pro-
cessing speed ... until ...

We recently completed a book (which,
we hope, will eventually be favorably re-
viewed here in Popular Electronics), and
the time had come to print it out. We spent
the better part of a morning and a portion
of the afternoon trying to get our upgraded
system to talk to its old friend, the printer.
Nothing worked. It turned out that we
could address the serial port in question
directly through a communications pro-
gram, but our word processor and even
MS-DOS itself were blind to it. Finally,
with deadline time nigh, we pulled the
STD card and reinstalled our original mi-
croprocessor. Back came the printer!

When that task was finally accom-
plished and the manuscript was safely in
the hands of Federal Express, we called
STD again. Well, maybe it was the BIOS
jumper (nope, we were already using our
BIOS); maybe it was the boot-up speed ... ;
maybe it was ...

STD claims that this version of its board
will work in any IBM PC/XT clone. We
wouldn’t want to be the ones to have to
verify that!

Now for the 64-dollar (or 695-dollar)
question: Is it worth it? Putting aside all
the confusion and frustration that reigned
until the board was working, and working
properly, in our system is it worth nearly
seven hundred dollars to add an after-
burner to your old computer? We're not so
sure anymore.

First, the degree of speedup you get is
dependent on other parts of your existing
system. Any bottleneck in the system is
going to slow down the whole thing. For
example, the 80286 uses a 16-bit data and
instruction path. That’s one reason the
STD card has its own memory. Anything
that forces it to revert to an 8-bit path is
going to slow things down. The most ap-
parent stumbling block in that area is your
old hard-disk drive. Speed aside (the once
popular 20-megabyte ST-225 drive has an
average access time of 65 ms, compared to

the 28 ms or so obtainable with many
drives of more recent manufacture), the
disk controllers available for XT-type
computers use an eight-bit data path. True
AT-type systems with 16-bit buses can
transfer data from computer to disk or the
other way around much, much more
quickly than their older brethren. If what
you’re doing is disk-intensive—if there is
alot of reading from and writing to disk in
your applications—an accelerator card of
this sort is going to be of much less value
than you initially expect.

Furthermore, the speed increase you get
will also depend on the sort of application
you're running and the types of operations
it performs—that is, how it uses the micro-
processor. You’ll find that some programs
benefit more than others from a 16-bit
board’s extra processing capabilities.

There are many complete 16-bit AT-
clone systems, and even just replacement
AT-type motherboards for XT-type com-
puters, to be found these days at prices
comparable to that of the STD PC-286 II.
For your money you get a 16-bit bus
throughout the system. Because you can
frequently reuse many of the components
(display card, monitor, modem, 1/O card,
maybe even RAM chips) from your old/
current system in a new one, it is possible,
perhaps, to get a speed increase simply by
adding a replacement motherboard and a
faster hard-disk drive. Having tried the
add-in card method and given the matter
some thought, the former appears to be the
better way to go.

Come to think of it, [ never did like the
Golden Age anyway! [ ]

VIDEO WALKMAN

screen as you tune. The color of the bar—
green or red—tells you whether you are
tuning VHF or UHE The tuner’s sen-
sitivity was so-so, adequate but not out-
standing.

Of course, there have been little color
LCD TV receivers floating around for sev-
eral years, although generally not of this
quality. What makes the Video Walkman
unique, though, is its built in VCR. You
can take this thing with you and watch
movies! It's still a little difficult to locate
sources of movies in the §mm format, but
they’re around if you look for them. You
can also use the Video Walkman to record
from other video sources or to tape off the
air from its own tuner. If portability isn’t
enough, you can have portability plus time
shifting. The GV-8 has a built-in 24-hour/
one-event timer.

The 8mm video cassettes bear a strong
resemblance to the more familiar Philips-
type audio cassettes, and are very nearly
the same size. The Video Walkman allows
you the choice of two tape speeds, the
slower one affording four hours of record-
ing time. While it will play tapes recorded
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in analog stereo (it has no facilities for
digital PCM recording or playback) they
will, as was pointed out above, come out in
mono.

The quality of the video from the tape
unit is quite good. It’s not as good as Super
VHS or the new Hi-8 8mm system, but it’s
amazing what can come out of a unit this
size. We used the Video Walkman's AUDIO
and viDEO RCA-type jacks to feed the oft-
tape signal 10 a 27-inch Pioneer monitor
with very good results—the picture from
the prerecorded 8mm tape was better than
that from many VHS rentals we've sat
through. There are also RCA-type jacks
for audio and video input to the VCR sec-
tion of the unit, as well as a multi-pin
camera connector. Indeed, if you add a
camera to the Video Watchman you have
everything you need for live taping, even a
color monitor. We recently heard of a skier
who stuck a Video Walkman in his pocket,
affixed a videocamera to his headgear, and
came back with some absoiutely incredi-

ble footage.
The question now arises, “How do [
power all this stuff ... and how long can the

batteries last?”” Sony gives you a number
of choices. Qur unit was supplied with a 6-
volt, 1000-milliampere, rechargeable
nickel-cadmium battery pack that could
provide about an hour’s worth of playback
time. (That is a hefty battery pack—most
are rated at only 500 milliamperes!) An
optional rechargeable pack doubles that,
and that higher-capacity power pack would
be our choice since much of the material
you would want to tape requires more than
an hour. A holder for alkaline “AA”-size
cells is also available, but that method of
powering the unit should be reserved as a
desperation measure—we suspect that the
Video Walkman would suck those bat-
teries dry almost as fast as you could load
them in. You can also purchase an accesso-
ry cable that will allow you to operate the
device from your car’s cigarette-lighter re-
ceptacle.

Finally, the recharger for the nickel-cad-
mium battery pack doubles as an AC
adapter. Sony cautions you against trying
to recharge the baueries and run the Video
Walkman at the same time. This caution is
unnecessary, though, since the connector
that outputs DC is located so that a charg-
ing battery (which must be removed from
the unit and placed in the charger—some-
thing of an inconvenience) blocks access
to it. You can use the charger as a power
source only if there’s no battery pack in it
being charged.

The demand for the Video Walkman is
said to be extremely high. Who's buying
them all? A good question. We suspect
that people who do a lot of taping, es-
pecially of live subjects, get camcorders
while those who are more into viewing—
on-the-go couch potatoes—are buying
this. Whoever they are, they're getting
quite a product!
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Remotely
Possible

BONDWELL UNIVERSAL REMOTE
CONTROL. Manufactured by: Bond-
well Industrial Company, 47485 Sea-
bridge Drive, Fremont, CA 94538.
Price: $89.99.

At the moment we have four remote-
control devices in the living room, and one
or two are scattered elsewhere about the
premises. The number shrinks and grows
according 1o what Gizme material is being
evaluated at the moment. It isn't always
easy to reach out and grab the appropriate
control when we need it—sometimes we
have to fumble around under a pile of other
stuff to find the one we want, and at times
we have found ourselves staring blankly at
the collection of remotes for a moment
before recognizing the one we want. Bond-
well’s BW-5000 Universal Remote Control
affords a solution to this predicament.

The BW-5000 is one of those ‘'train-
able” remotes that work on the ““monkey
see, monkey do” principle. That is, when
you get it, it has lots of labeled buttons on
it but doesn’t know how 1o control any-
thing. You teach it how to be a remote
control for your equipment by putting it
into its LEARN mode and pointing it at one
of your existing multitude of remotes from
a distance of one or two inches. You mo-

mentarily press the button labeled with the
function you want the remote to execute (10
fast-forward your VCR, for example) and
the LEARN LED comes on. You then hold
down the EAST FORWARD (or whatever) but-
ton on the old remote until the new one’s
LEARN indicator goes out. a matier of a
second or two. The new remote now pre-
sumably knows how to command your
VCR 10 go into fast-torward. Repeat that
process for all the functions on all your
remote controls and you can—you hope—
put them neatly away somewhere and rely
on the universal unit to handle everything.

And you know what? It works. There
are a few tradeof'ts in convenience you may
have to make, but they may very well be
worth it considering what you no longer
have 10 put up with.

The BW-5000 has 64—count ‘em. 64—
buttons and one switch (to go from LEARN
mode to USE). In addition, 32 of the but-
tons lie behind a sliding panel (with cut-
outs for the buttons), which when it is shd
up causes the buttons to perform one func-
tion and when it is moved down causes
them to perform another. That makes for a
total of 96 functions! Unless you're into
some really high-tech gear, that number
should be enough for you.

The buttons are arranged in groups ac-
cording to the devices they are labeled to
control. DAT (digital audio rape)/tape; LD
(/aserdisc)/CD; and TV/cable TV are the
three pairs of functions that are alternated
by moving the sliding pancl; the remaining




groups are labeled VCR and surreund
amp. At the bottom are eight buttons de-
voted to turning your collection of equip-
ment on and off.

How do you tell which bution does
what? Bondwell has combined several
methods to differentiate one button rom

all the others. Everything is labeled, of

course, although sometimes the labels are
a bit hard to read, especially in the sub-
dued light you may use when viewing TV.
As we’ve mentioned, buttons are grouped
by device and a tew (such as the RECORD
buttons for VCR and other tape equip-
ment) are colored. In most cases. color
coding also distinguishes the labels for the
buttons controlling one device from those
tor another. Finally (and especially useful
in the dark) the position and shape of cach
button helps you to identity it. There are
round buttons, long rectangular anes.
short rectangular ones, square ones, tri

angular ones. and even a couple shaped
like the litfle houses used in playing Mo-
nopoly—one right side up and the other
upside down. All the power-control but-
tons at the bottom of the control are col-
ored orange.

Despite that bewildering array, we
quickly became proficient in locating the
buttons we used most frequently, and did
not usually encounter too much ditficulty
in tinding others we requircd less often.

The question arises. ~What do [ do if
one of my pieces of equipment has a func-
tion not on the remote?” No problemu, as
they say. Until you teach it so, the unit
doesn’t know that the VCR FAST FORWARD
button is supposed to make your recorder
advance the tape—in fact, the usg LED,
which lights to indicate that a command is
being sent, doesn’t light if a button hasn’t
been programmed. You can assign any
function to any button. even turning on
your coffee maker if it has an infrared
remote control. The only restrictions seem
to be on equipment that responds to com-
mands using variations in frequency of the
infrared beam, or those referring 1o RAM
built into the original-equipment remote—
they won't respond to the unit.

There are a couple of buttons whose
labeled functions baffied us—aone, for in-
stance, being the big square BALANCE
button. This button. surrounded by the
four arrow-shaped ones used 10 control
sound level in a surround-sound ampli-
fier's tour channels, had us puzzled tor a
while. How could you control balance—
which implies two sides, two directions,
or two somethings— until we realized that
maybe there’s equipment out there whose
balance shifts one way when the button is
pressed once. and the other when it's
pressed again. [t doesn’t matter anyway,
since you can program any button for any

function. Buttons can be reprogrammed
for new functions as easily as they can be
taught in the first place.

The pOWER buttons on the remote have
an interesting twist. Besides there being a
button for each device to be controlled,
there’s also a MASTER power button. That
causes all the individual power signals to
be sent in sequence at Yo-second intervals.
Of course, the “turn-on” signal is usually
alsoa “‘turn-off” signal, so depending on
the state of a piece of equipment when the
signal is sent. some interesting things can
happen if you're not careful with the
MASTER button.

The BW-5000 is a tittle large to be hand-
held conveniently—aside from the weight
contributed by four "AA™ batteries. the
fact that its topside is covered with buttons
makes two-handed operation a necessity if
you insist on holding it. Fortunately,
Bondwell realized that and engineered the
case of the device so it can rest comforta-
bly on a coffee table or other platform with
its front end. raised slightly to give the
intrared signal a flying start. Combined
with a very strong (strong enough to work
even when reflected off the wall, some-
times) and well-dispersed beam of in-
frared light. the unit worked well from its
tabletop position by our side. We're quite
pleased with Bondwell’s contribution to
the welfare of couch potatoes. [
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Portable VCR

If you can’t get enough video at home, Goldstar (1050 Wall Street West,
Lyndhurst, NJ 07071) has a portable VCR that you can take with you when you 're
away. The player. model VCP-4205M . measures 11.4 X 3.5 X 12.9 inches and
weighs 1.5 pounds. It features aatomatic speed selection, auto repeat play. power-
assisted front loading, and visual search/still/cue review. The unit comes with an
AC-power cord and a 12-volts-DC car cord. Price: $329.95.
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Goldstar Portable VCR

Friendly Remote

Do you talk back to your TV or VCR? Well, now it can talk back to you—or
almost. anyway. with Sharp Electronics' (Sharp Plaza, Mahwah, NJ 07430) Voice
Coach remote control that comes with its Opronica line of VCR’s. The Voice
Couch goes on-screen displays ane better, with a synthesized voice that has a 50-
phrase. 500-word, vocabulary. A typical Voice Coach message might sound like,
“Select either AM or PM by using the am/pm button, and set the hour and minutes
by using the numbered keypad. then press the PROGRAM/SET button. > Once that
had been done, the remote would then verbally confirm the time that had been set.
The Voice Coach can be used to control Optonica and practically ali Sharp VCR's
and TV's. In addition to the usual functions, when used with Optonica equipment
the remote can perform alarm-clock setting, remote-control videocassette eject.
tracking adjustment, and simulcast recording (video from one source and audio
from another). Price: Included with Optonica VCR's.
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Optonica Talking Remote Control
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Real Counterfeit Detector

If worrying about the state of the economy keeps you awake at night, Vistatech
Security Products’ (935 Broadway, New York, NY 10010) Vis:atector counterfeit-
currency detector may help you to sleep. This pen-sized device can be used to
verify the authenticity of bank notes, traveler’s checks, and credit cards. It can be
used on U.S. dollars, deutschemarks (issued after 1971), British pounds, Swiss
francs, Japanese yen, and other currency. The Vistatector works by sensing the
presence of magnetic ink, which is used in printing the “black” side of U.S.
currency. Most forgers use more conventional inks. The detector can also be used
on acredit card’s magnetic strip or on the row of numbers located at the bottom left
of traveler's or conventional bank checks to determine their validity. Acceptance is
signified by the illumination of a green LED and the sounding of a buzzer. The
Vistatector comes complete with an easily replaceable 12-volt battery. Price: $99.
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Home-Video Editor

Home video productions can be given a professional look with the DirectED
PLUS from Videonics, Inc. (1370 Dell Avenue. Campbell, CA 95008). This
universal edit controller combines the functions of video editor, titler, special-
effects generator, and video “‘librarian” in a single package controlled by a
wireless remote. The editor can be used with virtually any VCR that’s equipped
with wireless remote control and any camcorder (or a second VCR) with playback
capability. A video monitor or TV receiver with RF modulator is also required.

The DirectED PLUS includes 20 graphics, 12 title styles, and 17 special effects
Videonics DirectED PLUS such as fades and wipes. Titles and graphics can be generated in 64 colors and can

appear by themselves or superimposed on a video scene. The system is menu
driven (menus appear on your video screen) and comes with a new “clarified”
owner's manual. Further assistance is available by pressing the remote control’s
HELP key, which causes a screen of information relevant to the operation being
performed to appear. Price: $549.95.
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8mm Camcorder

What makes Canon's (One Canon Plaza, Lake Success, NY 11042) Canovision
8 E80 8mm camcorder different from others is in its grip. Canon’s *FlexiGrip™ is
acombination grip and electronic viewfinder that rotates 180 degrees to make low-
and high-angle shooting easy and comfortable. The 2.7-pound camcorder uses a
270,000-pixel ¥2-inch CCD image sensor and is equipped with a 2-position high-

speed shutter, a character generator for superimposing titles and dates, and an
interval timer for time-lapse recording. Other features include active-infrared

automatic focus, backlight compensation, fully automatic white balance, audio
and video fade, and a self timer. The E80 comes with a Canon 9-54mm f/1.4
power-zoom lens with macro capability. The E80’s 0.7-inch electronic viewfinder
is housed in the rotating grip on the camcorder’s right side. Integrating the grip
and viewfinder makes it possible to shoot comfortably at any angle. To tape a
crawling infant, for example, all that’s necessary is to rotate the FlexiGrip upward
and ook down into the viewfinder; you don’t have to get down on the floor to
frame the shot. The camcorder also comes with a wireless-remote control that, in
addition to controlling all record and playback functions, provides for remote
operation of zooming and fades. Price: $1649.
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Colorful Antennas

If black is too somber for you, you can now have one of Harada's (1650 W.
Artesia Blvd., Gardena, CA 90248-3297) line of RA-07 ‘“‘Rubber Classics”
vehicular antennas, available in red, white, or gray as well as basic black. These
flexible and rugged antennas can be top- or side-mounted, and arc adjustable
through 180 degrees through their ball bases. The one-section detachable mast
measures 14% inches in length and comes with a 72-inch cable. Price: $19.95.
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Portable CD Player

It you’re tired of having to replace the batteries in your portable CD player all
the time, Panasonic (Panasonic Company, One Panasonic Way, Secaucus, NJ
07094) may have what you need. Its SL-NP/! portable CD player is designed
specifically to house a pair of rechargeable nickel-cadmium batteries in its case.
The player can operate from two “AA”-size nickel-cadmium cells for up to two
hours. Recharging takes three hours using the AC adapter that comes with the
unit. An “auto power off”’ feature saves power by shutting the player off if it is left
in the sTOP Or PAUSE mode for longer than five minutes. Four-times oversampling
helps provide realistic sound quality and stereo imaging. A one-button remote
control that is connected in-line with the headphone cord allows the user to control
such functions as play, forward skip, stop, and volume level. A RESUME mode
causes the SL-NP11 to resume playback from the start of the track that was playing
when the power was turned off. Price: $349.95.
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Limited Edition CD Player

From the co-inventor of the musical compact disc. Philips (One Philips Drive,
P.O. Box 14810. Knoxville, TN 37914-1810), comes what may be the ultimate in
CD sound reproduction. the model LHH 1000 CD player. This audiophile product
consists of a CD transport in one case, and a companion dedicated digital-to-
analog converter in another. The D-to-A converter and digital filter use special
“Select Grade™ TDA-1541 AS-1 chips with four times oversampling, and realize
more than 15.75 bits from the 16 bits available in the CD format. The separate CD
transport section features a professional-quality Philips CDM-1 mechanism made
of die-cast aluminum alloy with a single-beam laser pickup. The transport and D/
A converter units can be connected either by system comes with a remote control
that can learn 150 functions from other audio and video remotes. Price: $4000.
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The 7930 tower speaker from Boston Acoustics (247 Lynnfield St., Peabody,
MA 01960) is less than 10% inches wide. The unit, which stands 36 inches high, is
finished on all sides, including the back. The T-930’s low midrange-woofer
crossover frequency (350Hz) allows the midrange driver to cover even the lowest
vocal range. The performance of the woofer is improved through the use of a
“shorting™ cylinder inside the driver’s magnetic structure. That cylinder isolates .
the magnet from the effects of the moving voice coil, stabilizing the field strength o= E
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of the voice coil gap. The 3-way tower system uses a 10-inch copolymer long-
throw woofer, a 6%2-inch copolymer midrange driver, and a CFTS l-inch fer-
rofluid-cooled dome tweeter. Frequency response is given as 42-20.000 Hz %3 W I A g ;
dB. Recommended amplifier power is 15 to 125 watts per channel. Price: $800 e
(walnut), $650 (black-ash vinyl). |
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Boston Acoustiss Tower Speaker

Autosound Crossover/Equalizer with Remote

An unusual combination electronic crossover and equalizaiton system for car-
audio applications, the Ambiographic model ALC-20{ALC-20C. has been intro-
duced by Altec Lansing Consumer Products (Milford, PA 18337). The ALC-20 is
a combination electroni crossover and equalizer, and the ALC-20C is an optional
under-dash remote-control module. The ALC-20 provides four 3-way outputs
(front left, front right, rear left, rear right), and two lett-right subwoofer outputs,
each of which can be optimized using crossover and equalizer controls. Separate
volume controls can be used to adjust the levels for each output. The input
circuitry accommodates fader outputs and the phase of each output can be reversed
to ensure that all speakers in the system work in unison. The optional ALC-20C
under-dash remote-control module controls the levels for high, mid. low, and sub
bass, and indicates those levels on an LED display. A separate voltage-controlled
amplifier is supplied with the remote and. when mounted near the ALC-20,
eliminates hum and stray noise pickup. Price: $600 (ALC-20), $375 (ALC-20C).
CIRCLE 65 ON FREE INFORMATION CARD Altec Lansing Autosound Crossover/Equalizer
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