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BUILD A BUDGET
FREQUENCY/EVENTS COUNTER

Build our expandable, adaptable counter for
professional performance at a hobbyist price

AN EASY UPGRADE FOR SHORTWAVE
RECEIVERS

This simple circuit adds single-sideband and Morse-code
reception to any inexpensive shortwave radio

TROUBLESHOOTING COMPUTER DRIVES GERNSBACK

Knowing how and why |
| your computer’s disk

drives fail can save

you a bundle of

money when

they do

BUILD A 30-
WATT AUDIO
AMPLIFIER
' High-fidelity, high-
| performance, and
low cost

'PRECISION TEMPERATURE CONTROLLER

- Build it and use it for any application
from etching PC boards to

- controlling room temperature

PRODUCT TEST

1 REPORT
e RCA 20-Inch Monitor/
Receiver With MTS Sound
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Electronics Paperback Books

GREAT PAPERBACKS AT SPECIAL PRICES

(1BP248—TEST ... .o o [18P267—HOW TO
EQUIPMENT CON- ' TustEiismnt T vokito na USE OScClILLO-
STRUCTION ..... = on. -3 s SCOPES AND
$5.95. Details con- % Eqisment  OTHER TEST EQUIP-
struction of simple, in- T MENT ... $6.95. Mas-

expensive, but ex-
tremely usefuli test
equipment. AF Gen,
Test Bench Amp!, Au-

dio Millivoltmeter, Tran- |-
sistor Tester and six
more.

tering the oscilloscope

'*-’-;] is not really too difficult.
5 4! | This book explains all
%™ the standard controls

and functions. Other
——"_ equipment is also de-
scribed.

[JBP265—MORE
ADVANCED USES
OF THE MULTI-
METER..... $5.95. Use
these techniques to
test and analyze the
performance of a vari-
ety of components.
Also see how to build
ad-ons to extend multi-
meter capabilities.

- [0 BP256—INTRO TO

" LOUDSPEAKERS
AND ENCLOSURE
DESIGN..... $5.95. We
explore the variety of
enclosure and speaker
designs in use today so
the reader can under-
stand the principles in-
volved.

(0 BP263—A CON-

CISE INTRO TO =

dBASE ..... $6.95. The
dBASE series of pro-

grams are probably the |

best known database
programs for micro-
computers. This book
is designed to help you
get started working
with them.

=

[0 8P260—CONCISE
INTRO TO 0S/2 ...
$5.95. If you are a mul
titasking PC user and
want to get the most
out of your computer,
then you must learn its
08/2 operating sys-
tem. This book shows  }3
you just how to do that, =
quickly and easily. :

0 BP249—MORE
ADVANCED TEST §
EQUIPMENT CON- =
STRUCTION

$6.95. Eleven more
test equipment con-
struction projects.
They include a digital
voltmeter, capacitance
meter, current tracer
and more.

0 BP245—DIGITAL
AUDIO PROJECTS
..... $5.95. Practical cir-
cuits to build and ex-
periment with. In-
cludes A/D converter,
input amplifier, digital
delay line, compander,
echo effect and more.

00 PCP107—DIGITAL
LOGIC GATES AND
FLIP FLOPS
$10.
treatment of gates and
flip-flops for enthusi-
asts, student and tech-
nicians. Only a basic
knowledge of elec-
tronics is needed.

(1 B8P247—MORE
ADVANCED MIDI
PROJECTS ..... $5.95.
Circuits included are a
MIDI indicator, THRU
box, merge unit, code
generator, pedal, pro-
grammer, channelizer,
and analyzer.

(] BP251—COMPUT-
ER HOBBYISTS
HANDBOOK ....
$8.95. A wrapup of ev
erything the computer
hobbyist needs to
know in one easy to
use volume. Provides a
range of useful refer-
ence material in a sin-
gie source.

00. Thorough

(] BP257—INTRO TO
AMATEUR RADIO .....
$6.95. Amateur is a
unique and fascinating
" hobby. This book gives
: lhe newcomer a com-
- prehensive and easy to
“ understand guide to
| the subject.

00 PCP102—INTRO-
DUCING DIGITAL AU-
= DIO ..... $9.95. Covers
. ali kinds of digital re-
: cording methods—
' CD, DAT and Sam-
pling. Bridges the gap
.. betweenthe technician
i and the enthusiast.
: e Principles and meth-
PRSI 045 are explained.
O PCP108—COM-
PUTERS AND MUSIC
..... $9.95. Explains the
basics of computers
and music with no pre-
fvious knowledge of
computers needed.
Covers types of music
software and explains
how to set up your own
computer music stu-
dio.

[J BP195—INTRODUCTION TO SATELLITE TV..... $9.95. A definitive introduction to
the subject written for the professional engineer, electronics enthusiast, or others
who want to know rmore before they buy. 8 x 10 in.

[0 8P190—ADVANCED ELECTRONIC SECURITY PROJECTS.....$5.95. Includes a
passive infra-red detector, a fiber-optic loop alarm, computer-based alarms and an
unusual form of ultrasonic intruder detector.

0 BP235—POWER SELECTOR GUIDE....

.$10.00. Complete guide to semiconduc-

tor power devices. More than 1000 power handling devices are included. They are
tabulated in alpha-numeric sequency, by technical specs. Includes power diodes,
Thyristors, Triacs, Power Transistors and FET's.

[J 8P234—TRANSISTOR SELECTOR GUIDE.....$10.00. Companion volume to
BP235. Book covers more than 1400 JEDEC, JIS, and brand-specific devices. Also
contains listing by case type, and electronic parameters. Includes Darlington
transistors, high-voltage devices, high-current devices, high power devices.

[0 BP99—MINI-MATRIX BOARD PROJECTS.....$5.50. Here are 20 usefut circuits
that can be built on a mini-matrix board that is just 24 holes by ten copper-foil strips.

O 8P82—ELECTRONIC PROJECTS USING SOLAR CELLS.....$5.50. Circuits with
applications around the home that are powered by the energy of the sun. Everything
from radio receivers, to a bicycle speedometer, to timers, audio projects and more.

O BP117—PRACTICAL ELECTRONIC BUILDING BLOCKS—Book 1.....$5.75.
Oscillators, Timers, Noise Generators, Rectifiers, Comparators, Triggers and more.

[J BP184—INTRO TO 68000 ASSEMBLY

LANGUAGE.....$6.95. The 68000 is a

great new breed of microprocessor. Programming in assembly language increases
the running speed of your programs. Here's what you need to know.

[]1BP179—ELECTRONIC CIRCUITS
FOR THE COMPUTER CONTROL OF
ROBOTS ..... $7.50. Data and circuits for
interfacing the computer to the robot's
motors and sensors

[ 8P239—GETTING THE MOST FROM YOUR MULTIMETER..... $5.95. Covers
basics of analog and digital meters. Methods of component testing includes
transistors, thyristors, resistors, capacitors and other active and passive devices.

[0 8P97—IC PROJECTS FOR BEGINNERS.....$5.50. Power supplies, radio and
audio circuits, oscillators, timers, switches, and more. If you can use a soldering iron

you can build these devices.

[J BP37—50 PROJECTS USING RELAYS, SCR'S & TRIACS.....$5.50. Build pri-
ority indicators, light modulators, warning devices, light dimmers and more.

[J RADIO—100 RADIO HOOKUPS.....

$3.00. Reprint of 1924 booklet presents radio

circuits of the era including regenerative, neutrodyne, reflex & more.

[J BP42—SIMPLE LED CIRCUITS.....

$5.50. A large sefection of simple applications

for this simpte electronic component.

[0 8P127—HOW TO DESIGN ELECTRONIC PROJECTS.....$5.75. Helps the reader
to put projects together from standard circuit blocks with a minimum of triat and

error.

(] BP122—AUDIO AMPLIFIER CONSTRUCTION.....$5.75. Construction details for
preamps and power amplifiers up through a 100-watt DC-coupled FED amplifier.

[ 8P92—CRYSTAL SET CONSTRUCTION.....$5.50. Everything you need to know
about building crystat radio receivers.

[ BP45—PROJECTS IN OPTOELECTRONICS..... $5.50. Inciudes infra-red detec-
tors, transmitters, modulated light transmission and photographic applications.

CHECK OFF
THE BOOKS YOU WANT

() BP185—ELECTRONIC SYN-
THESIZER CONSTRUCTION ..... $5.95.
Use this book to learn how to build a
reasonably low cost, yet worthwhile
monophonic synthesizer and learn a ot
about electronic music synthesis in the
process
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ELECTRONIC TECHNOLOGY TODAY INC.

SHIPPING CHARGES IN

USA AND CANADA

PO. Box 240, Massapequa Park, NY 11762-0240

SORRY No orders accepted

outside of USA & Canada

Number of books ordered D

$0.0110 $5.00 ...$1.25
Name :?60(111t?o1gé%006 . :ggg Total price of merehandise . ................... $ S
’ : S Sales Tax (New York State Residents only) ... .... $
Address $20.01 to $30.00 . $4.00 Shipping (see chart) $
4 4 $30.01 10 $40.00 . $5.00 pping (seechart).........................
City State Zip $40.01 to $50.00 . $6.00 All payments must Total Enclosed .. §
P-590  $50.01 and above . $7.50 be in U.S. funds
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DYNAMITE DIMMER SWITCH

| really enjoyed the “Touch Control Dimmer
Switch” project by Mike Giamportone (Pop-
ular Electronics, November 1989). | have
built two units so far, and they work so well
that | am assembling parts for two more. |
am a hobbyist whose interest in electronics
started in the amateur-radio arena in the mid-
1930’s. Since then, with the exception of a
20-year period between 1965 and 1985, |
have derived a great deal of satisfaction from

building anything and everything electronic!

That article was excellently written, suffi-
ciently broad in scope to cover all pertinent
bases, and supported by descriptive com-
mentary to give the builder all the aid he may
require. | found the switch to be easy to con-
struct and, so far, reliable in its performance.
I'm looking forward to seeing more articles
by Mike Giamportone.

C.J.P
Vancouver, WA

OZONE WARNING

I notice that quite a few articles featuring
high voltages have appeared recently in Pop-
ular Electronics and other publications.
While those articles caution readers about
electrical dangers, they omit an important ca-
veat. February 1990's “Custom Plasma Dis-
play" and “Violet Ray Generator” (and all
similar projects) produce ozone. Experiments
of that sort should be brief, and should be
conducted in well-ventilated areas. The gas
that lends the shack and the rainy pine for-
est that “electrifying” scent of freshness is
toxic, carcinogenic, and mutagenic.

It's getting difficult to keep up awareness
about ozone since the emergence of an “al-
ternative treatment” called “Ozone Therapy—
the perfect oxymoron, since neither word is
accurate.

LPD.
Middle Village, NY

CHATTER-CHANNEL RESTRICTIONS

In the January 1990 Scanner Scene column,
Marc Saxon noted that the “chatter channel’
for airline pilots over the Continental U.S. is
123.45 MHz. You might be interested to know
that the FCC has been citing airlines and
private aircraft for using that frequency for
such chit-chat.

Both 123.4 and 123.45 MHz are exclu-
sively reserved for the test and development
of aircraft and aircraft components. Type cer-
tification testers, for tests of aircraft and in-
strumentation, use those channels for both
voice and data communications.

Radio Systems Technology is licensed on
those frequencies, and we use them quite
frequently for antenna-pattern tests and the
like. (We were privileged to have designed
most of the antennas for almost all ““plastic”
home-built aircraft in this country, including
one “Voyager” round-the-world aircraft, using
those two test frequencies.) You have no
idea how much fun it is to be at the end of a
four-hour flight test and then get clobbered
by “Red Baron calling Uncle Snoopy!”

Jim Weir

Vice President, Engineering
Radio Systems Technology
Grass Valley, CA

SWEEP/BURST GENERATOR

Several errors crept into the illustrations that
accompanied the *'Sweep/Burst Generator”
article that appeared in the February, 1990
issue of Popular Electronics. First, in the
schematic diagram, there is a dot missing
from the C7 ground bus where that line
crosses the one coming from Ul-a, pin 1.
Also, LED1, is reversed. Its anode should
be tied to the top of R14. In addition, the
feedback resistor connected to U4 is not
identified, that unit is R21 and has a value
of 10k. Finally, J2 is shown wired backwards,
with the center conductor going to ground.
The center conductor should be connected
to the output of U7-b, and the outer conduc-
tor should go to ground.

There were also two errors in the parts-
placement diagram: Integrated circuit U7 is
shown backwards and switch S4's x 1 and
pole contacts have been interchanged; hook
up that switch as shown in the schematic.—
Editor

HAVES & NEEDS

I'm looking for information on a Hallicrafters
S-108 communications receiver. | bought the
rig at a junk store, and it's missing all the
usual stuff—operator's manual, schematics,
and service manual. Can anyone help?

Darell A. Larose
2-101 Western Avenue
Ottawa, Ontario
Canada, K1Y 0L9

Do any Popular Electronics readers know
where | might obtain the schematic for a Re-
alistic 8-track tape deck, model 14-928? |
would appreciate any help and would pay for
any copying and postage costs.

Tim Karle
Rt. 8, Lot #9, Sitton Dr.
Greenville, SC 29611 B



Parts “Hotline” Service!
Thousands of Items Available

Your Radio Shack store manager can special-order a huge variety
of parts and accessories direct from our electronics warehouse —
Realistic® Long-Life tubes, linear and digital ICs, microprocessors,
support chips, phono cartridges and styli, crystals, special-
purpose batteries, diodes, selected modules for TVs and audio
equipment, autosound wiring harnesses, accessories, even SAMS
Photofacts®. No handling charge, no shipping charge—just
speedy delivery to the Radio Shack n=ar you!

Brushless Fan IR Detector

, 1695 | 349

Operates
p Mocule operates 'l I l “
on 5VDC, board

Simplifies
IR Design

On 12vDC

mountable. S8 x
2 % 19/32" With
date. #276-137

Tiny, tough and efficient! Rated 150
mMA. 1916 X 1916 X 13/16" #273-244

3-Amp “Barrel” Type Diodes

200-Amp S
mp Surge (1) MEGACABLE". Hi-wattage, 12-

Type Peak Inverse Cat. | Pkg. gauje. #278-1268 . . . Per Foot 99¢
|y Voltage No. | of2 (2) Gold Terminals for MEGA-
1N5400 50 276-1141[ 99 CABLE. #64-401 . .. Set of 8/4.99
1N5402 200 276-1143| 1.19 (3) Terminal Knobs. Screw-down
1N5404 400 276-1144] 1.29 large cable. #274-619 ... Set 5.95

,f/
B 7 @ (5)

(1) Phono Plug. #274-850 .. 2.49
(2) Chassis-Mount Phono Jack.

P

# (6) (7)/ ®

(5) Three-Conductor (Stereo) '/a”
Phane Plug. #274-856 99

#274-852 . 2-pk./2.49 (6) Vs" Plug. #274-857 . ... 2.79
(3) Straight Inline Phono Jack. (7) 3-Conductor. 's” Phone Plug.
#274-854 ... . ... .2.99 Stereo. #274-858 .. .. . ..., 3.49

(4) 2- Condﬁctor a” Phone Plug
3.49

N Monaural. #274-855

(8) 3-Conductor 's” Intine Phone
Jack. #274-859 3.99

Radio Jhaek pParts Place’

YOUR ONE-STOP STORE FOR BIG ELECTRONIC VALUES |
Build with the Best—Over 1000 Components in Stock!

A 7 A

Amateur Radio License Guides

495 ,, 1995

Home Study Courses
For FCC License Tests

Novice Voice Class License
Prep Course. With cassettes.
#62-2402 19.95
Technician Class Manual.

#62-2403 5
General Class FCC License
Course. #62-2404 ... . .. 19.95

IC Tool Set

695 C

%))

Set

» 8§99

(1) 1.5-3V DC Motor. For robotics,
projects. 12 x 15/16" dia. #273-223

(2) Doorbell Chime. IC/mini-speaker
combo. 6-18vDC. 5" leads. #273-071

Halogen Lamps

Install and remove 6-pin to 40-pin
DIPs without damage. Works with
LSI, MS!, and DiP devices. Both tools
are groundable. #276-1581

(1)

I o 392

(1) Classy Two-Piece Enclosure.
Accepts PC board and 9V battery.
558 x 2'ax 11he" #270-257 .. 4.99
(2) Project Labels. Four 77/sx 3"
sheets of rub-on letters and symbols.
#270-201 . Set 2.99

(1) HPR50. For 4-cell flashlights and
6-volt lanterns. #272-1189

(2) HPR52. For 2-cell flashlights and
3-volt lanterns. #272-1190

Wire Connectors & Accessories

(2) R
5 J O GHEE - ©
7 .
g by (4) (6) (7)
Fig |Pos | Type |Amps|Cat No | Each | (3) 2-Row Strip. #274-670 ...1.99
1 2 Male 20 1274151 99 | (4) Jumper. 8-pos. #274-650, 1.£9
6 Male 15 |274-152| 169 | (5) 45° T-Lugs. #274-645 .. 4/79¢
[ 12| Mae 12 ]274-153| 199 | (6) Dual Solder-Lug Adapters.
2 [Female | 20 |274-154| 98| #274-644 ... ... .. Pkg. of 4/79¢
2 | 6 |Female | 15 274-155| 169 | (7) Heavy-Duty Bonded Wire. 25
- | 12 [ Fema'z | 12 |274-156 | 1.98 | ft. 2 x18-gauge. #278-1250 .. 3.99

Engineering Caiculator

TReEan
EET- T

Uses Standard
Electronic Symbols

PESSaa

om0 EC-4035 makes design
[l le =151 math a snap! Has 110 func-
[Tz 1] tions, memory. With case
o =] = |+ and batteries. #65-983

\

30-Range Muitimeter

A great value! Measures to
1000vDC and 750VAC. With
0.5” digital display. Battery ex-
tra. #22-194

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

Prices apply at participating Radio Shack stores and dealers

Panel-Mount
Counter

1495

Electromechanical —Counts to 99,999

One count per 12VDC pulse, pushbutton reset.
Mounts in 116 x 1" hole. Depth: 113116" With
leads and data. #277-222

Radioe Sfhack
Americas
TECHNOLOGY
STORE

A DIVISION OF TANDY CORPORATION

7995

Tests Capacitors
and Transistors

CIRCLE 8 ON FREE INFORMATION CARD
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Electronics Library

To obtain additional information on the books
and publications covered in this section from
the publisher, please circle the item'’s code num-
ber on the Free Information Card

VCRs, Telephones, Audio Systems and
Other Consumer Electronic Products is avail-
able by sending a 65-cent SASE to the
Electronics Industries Association/Con-
sumer Electronics Group, Installation Prod-
ucts, PO. Box 19100, Washington, DC
20036.

CIRCLE 81 ON FREE INFORMATION CARD

HOW TO INSTALL, CONNECT AND
EXPAND TVs, VCRs, TELEPHONES,
AUDIO SYSTEMS AND OTHER
CONSUMER ELECTRONIC PRODUCTS

from the Electronics Industries
Association

Arranged in a “question-and-answer” for-
mat, this 52-page booklet provides the an-
swers to dozens of commonly asked ques-
tions concerning consumer-electronics con-
nections. Part of the EIA/Consumer Elec-
tronics Group's ‘“‘Consumers Should
Know..." series, this one is written for con-
sumers with little or no knowledge of elec-
tronics. It not only tells readers precisely
what type of connector is needed for each
of dozens of different applications, but goes
on to describe that connector in detail, ac-
companied by a photo or line drawing. The
basic cable categories are described and
illustrated, as well as jacks, adapters, an-
tenna leads, etc. Drawings of the backs of
the components, showing locations of in-
puts and outputs, also help reduce confu-
sion. A glossary of terms is also included.

How to Install, Connect and Expand TVs,

amit Dhibicr Conspmer Electronic
Broducis

= e

el v oo

GETTING THE MOST OUT OF
DESKMATE 3

by Michael A. Banks

For novices as well as advanced users of
DeskMate 3 integrated software, this 300-
page reference guide offers helpful infor-
mation on both installation and use. De-
signed around Tandy’s DeskMate Graphi-
cal User Interface, DeskMate 3 features
pull-down menus and pop-up dialogue
boxes that allow users to access any pro-
gram directly from the DeskMate Desktop.
It includes applications for writing letters,
budgeting, filing, scheduling appointments,
drawing, and more.

The book provides advanced tips and
techniques for the effective use of
DeskMate's application and accessory pro-
grams. Using a step-by-step approach to
customizing the program—designed to
meet the computing and work needs of each
reader—the book describes ways to save
disk space, import and export data, access
DOS commands, and run other programs
from DeskMate.

Getting the Most Out of DeskMate 3 has
a suggested retail price of $21.95. It is
available at local Radio Shack stores and
Radio Shack Computer Centers.
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struction details for a variety of practical
circuits are provided. The second edition
has been updated to include discussions
on topics such as the difference between
Motorola and Intel bus interfaces, details
on the IEEE-488 interface, and why the
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RS-232 isn't quite a “standard” and how
you can make RS-232 devices work to-
gether properly.

The Handbook of Microcomputer Inter-
facing: Second Edition costs $19.95. It is
available from TAB Books Inc., Blue Ridge
Summit, PA 17294-0850; Tel. 1-800-233-
1128.
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THE HANDBOOK OF MICROCOMPUTER
INTERFACING: Second Edition

by Steve Leibson

There are so many devices to be connected
to today's microcomputers—printers, plot-
ters, terminals, tape readers, and key-
boards, to name just a few—that when it
comes to interfacing, confusion abounds.
This introduction to microcomputer/micro-
processor-interfacing technology provides
the information needed to get everything
hooked up and running quickly and easily.

Practical insights on each aspect of in-
terfacing, including hardware and software,
as well as history and theory, provide not
only the "hows™ of interfacing but also the
“whys.” The book describes dozens of new
applications for your computer, and explains
how to attach peripherals from any manufac-
turer—and even home-brewed ones—to
your computer, and how to use your com-
puter to control everything from household
appliances to amateur-radio equipment. Con-

FUNDAMENTAL DC/AC CIRCUITS:
Concepts and Experimentation

by Fredrick W. Hughes

The first book in a series that is designed
to provide the reader with the essential
skills required to become an electronics
technician, this book places an emphasis
on student involvement and self-learning,
and can be used by individuals or as a
classroom text. Exercises and experiments
provide practical experience using test
instruments, and demonstrate the exact
skills required of a beginning electronics
technician.

Through its self-teaching format, the book
aims to teach the reader to apply basic
atomic theory and electrical principles to
practical electrical circuits. Lessons define
basic electrical terms and teach the reader
how to select proper wire sizes; to explain
the effects of electrical resistance; to iden-
tity and label discrete electrical components;
and to demonstrate the use of resistors,
capacitors, inductors, and transformers in
electrical circuits. The book explains how
to use Ohm's law, how to calculate the
power dissipated by electrical components
and circuits, and how to solve for the para-
meters of complex circuits. Lessons and
exercises demonstrate how to build electri-
cal circuits, read schematic diagrams, trou-
bleshoot circuits, and connect test equip-
ment to circuits and obtain accurate read-
ings. Readers are taught to describe the




principles of magnetism and electromag-
netism and their application to generators,
motors, and other electrical apparatus. The
exercises give readers hands-on experi-
ence, and self-checking quizzes provide in-
stant feedback.

Fundamental DC/AC Circuits: Concepts
and Experimentation is available for $37.00
fram Prentice Hall, Englewood Cliffs, NJ
0/632.
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MORE ADVANCED USES
OF THE MULTIMETER

by R. A. Penfold

Copntinuing where the author’s previous
book, Getting the Most from Your Multime-
ter, left off, this book assumes that the
reader is familiar with the basics of voltage
testing and simple component testing that
the first book covered.

This book is divided into. two main sec-
tions. The first describes techniques that
can be used to test and analyze the per-
farmance of a range of components using
just a multimeter (and, in some cases, a
few inexpensive components). Some handy
quick-check methods are also presented
in the "Component Checking" section.
Under the heading “Extending Your Mul-
timeter,” simple add-ons that expand the
capabilities of the instrument are described.
Included are an active RF probe, a high-
resistance probe, an AC-sensitivity booster,
&nd a current-tracer probe. Parts lists and
schematics of the add-ons are provided.

More Advanced Uses of the Multimeter
forder No. BP265) is available for $8.95
fincluding shipping and handling) from Elec-
tronics Technology Today, Inc., PO. Bcx
240, Massapequa Park, NY 11762-0240.
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PEACHTREE COMPLETE Il
Accounting Made Easy

by Nancy Sax and
H. Steve Dashefsxy

Written for the business owner who's shop-
ping for a computer accounting program
as well as for the accountant, bookkeeper,
or computer consultant who has already
opted for Peachtree, this book examines
everything about Peachtree Complete I—
an affordable, total accounting system that
comes in eight separate modules, which
can be used separately or mixed and
imatched. Filling the gap between the dac-
umentation provided with the software and
the extensive technical support needed to
put Peachtree to work effectively, the book
explains how to integrate computerized ac-
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counting into existing business systems, pro-
viding all the information necessary to com-
puterize a company's financial records.

For those who are just starting to learn
Peachtree, the book describes what hard-
ware and software are needed, how to in-
stall and operate the system, and how to
make a smooth transition from ledger books
to a PC. More experienced users will ap-
preciate the step-by-step examination of the
entire automated-accounting process, in-
cluding real-life examples that demonstrate
exactly how Peachtree handles inventory,
accounts receivable and payable, and pay-
roll.

Peachtree Complete II: Accounting Made
Easy is available for $19.95 from Wind-
crest, Division of TAB Books, Blue Ridge
Summit, PA 17294-0850.
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FIBER OPTICS HANDBOOK:
For Engineers and Scientists

edited by Frederick C. Allard

Containing the comparative data required
for solving specific fiber-optics problems,
this book is a highly practical reference on
today's systems, components, test meth-
ods, and applications. Eleven specialists in
the fiber-optics field have contributed ma-
terial on their areas of expertise, explain-
ing the key aspects involved in the selec-
tion, specification, and application of fiber
optics. It takes the reader from basic fiber
properties, through systems and test pro-
cedures, to design parameters.

The book provides the basis for applying
fiber optics to problems in information trans-
fer. It includes definitions, operational prin-
ciples, and comparative performance infor-
mation on candidate components for fiber-
optics systems. The functional relationships
among the elements of the system are de-
scribed and illustrated with examples that
relate to the transfer of digital and analog
data, and of other information, such as from
sensors. Some of the topics examined are
splices, connectors, and couplers; fiber-
optic cables; systems design; suggestions
on selecting optical fibers for special appli-
cations; and optical-fiber sensors. In addi-
tion, the book offers expert advice and ap-
plications data for modulation, optical
sources, test methods, and optical detec-
tors.

Fiber Optics Handbook: For Engineers
and Scientists is available for $69.50 from
McGraw-Hill Publishing Company, 11 West
19th Street, New York, NY 10011, Tel. 1-800-
2-MCGRAW.
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COMPUTERS AND MUSIC:
An Introduction

by R.A. Penfold

The fields of music and computers are be-
coming increasingly entwined, and compu-
terized music has entered the mainstream.
Today'’s prices have become more reason-
able, and the latest equipment has
enormous potential. Thie book is designed
to show those who are tempted into the
unfamiliar territory of computerized music
how to tap that potential.

The book explains the basics of comput-
ing, with the aim of setting up and using a
computer-based music system. It shows
how to run applications programs, wire up

a MIDI system, and use it properly. It ex-
plores how to chose the right components
for a system that meets your particular
needs—and how to get the most out of
that system. The currently available types
of music software are described. lllustra-
tions and a glossary of terms help clarify
the text. Absolutely no prior knowledge of
computers is needed to read and under-
stand the book.

Computers and Music: An Introduction
costs $11.95, including shipping. It is avail-
able from Electronics Technology Today,
Inc., PO. Box 240, Massapequa Park, NY
11762-0240.

CIRCLE 97 ON FREE INFORMATION CARD

pin-out charts for various components are
included, as are a list of the more than 350
distributors that carry the items described
in the brochure.

The 1990 Catalog is free from Jim-Pak Elec-
tronic Components, 1355 Shoreway Road,
Belmont, CA 94002.
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COMPONENTS CATALOG
from Jim-Pak

This fold-out flyer is filed with items for the
electronics technician or enthusiast. Its
pages list more than 560 items ranging from
resistors and capacitors to microprocessors.
Some of the product categories include di-
odes, crystals, connectors, switches, LED’s,
potentiometers, and heat sinks. Besides com-
ponents, Jim-Pak offers kits, enclosures,
data books, solderless breadboards, com-
puter cables and accessories, and solder-
ing stations and tools. For convenience,

THE EQUIPMENT DIRECTORY OF
AUDIO-VISUAL, COMPUTER, AND
VIDEO PRODUCTS

from the International Communications
Industries Association

This 35th edition of the comprehensive di-
rectory to communications products has
been updated to include descriptions and
photographs of more electronics equipment
than any previous edition. The International
Communications Industries Association
(ICIA), a well-known and -respected non-
profit trade association, assembled the in-
formation directly from the manufacturers,
and carefully verified it before publication.
Putting complete details on state-of-the-
art equipment at the readers’ fingertips, the
book is a vital reference source for anyone
involved in the communications industries.
It includes descriptions of nearly 3000 prod-
ucts in more than 200 categories, and rep-
resents more than 400 manufacturers and
800 dealers. Each product listing in the il-
lustrated section of the directory provides
uniform, detailed specifications including sug-
gested list price, model number, weight ca-
pacity, features, applications, accessories,
and other technical details. Recently added
categories include computer interfaces for
overheads, slide-, filmstrip-, and film-to-
video systems, and a complete section on

video products.
(Continued on page 8)
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(Continued from page 6)

The Equipment Directory of Audio-Visual,
Computer, and Video Products: 35th Edi-
tion costs $35.00 pre-paid for ICIA
members ($40.00 if billed) and $40.00 pre-
paid for non-members. (For shipment to
Canada and Mexico, add $10.00; Virginia
residents add 4.5% sales tax.) It can be
ordered from ICIA, 3150 Spring Street,
Fairfax, VA 22031-2399, Tel. 703-273-
7200.
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PREVIEW EDITION CATALOG
from HMC

Don't be surprised if this catalog stands
out from the crowd in terms of design, text,
concept, and customer service—it won first
place in American Catalog Awards’ “New
Catalog” category. The fully-illustrated buy-
ing guide of tools, test equipment, and sup-
plies for the manufacture, assembly, and

repair of electronics features large photos,
concise copy, and easy-to-understand com-
parison tables. Included are test instru-
ments, tool kits, soldering/desoldering sys-
tems, lamps, magnifiers, anti-static prod-
ucts, and precision hand tools.

The Preview Edition is free upon request
from Hub Material Company, 33
Springdale Avenue, Canton, MA 02021;
Tel. 617-821-1870.
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book aims to show the simplest, fastest,

" and most modern techniques for using op

amps and linear IC’s in practical and useful
circuits.

The book is clearly designed as a teach-
ing aid: Each chapter opens with a list of
learning objectives and closes with a for-
mal laboratory exercise. The exercises give
step-by-step procedures to help bridge the
gap between reading about a task and ac-
tually doing it. Dozens of circuits are in-
cluded. All have been tested, and each one
demonstrates a principle of operation or a
solution for a class of practical problems.
Pin numbers and component values are
included on every circuit drawing, and all
op amps and IC’s are clearly identified. The
book shows how to use op amps and lin-
ear IC's to make active filters, precision
timers, square- and triangle-wave genera-
tors, and many other devices.

Introductionary Operational Amplifiers
and Linear ICs: Theory and Experimenta-
tion is available for $37.00 from Prentice
Hall, Englewood Cliffs, NJ 07632.
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graphics. It is compatible with standard
display signals and several commercially
available interface boards and chip-sets.
The display has applications in hospital radiol-
ogy labs, machine-tool controllers, laptop
computers, and on brightly lit factory
floors.

Cherry Electroluminescent Displays (Bro-
chure No. CE-3700) is available at no
charge from Cherry Electrical Products,
3600 Sunset Avenue, Waukegan, IL 60087;
Tel. 708-360-3522.
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INTRODUCTIONARY OPERATIONAL
AMPLIFIERS AND LINEAR ICs: Theory
and Experimentation

by Robert F. Coughlin and
Robert S. Villanucci

The op amp is a versatile and powerful tool
for solving many practical problems, with a
wide array of general-purpose and special-
ized devices—and even those designed to
be incorporated into more complex linear
integrated circuits—readily available. This

THE WHITE BROCHURE/DISKETTES
from Best Power Technology

Filled with charts, graphs, and explanatory
material, this 36-page catalog details Best's
uninterruptible-power products and serv-
ices. It explores power problems including
outages, brown-outs, spikes, sags, surges,
frequency variation, and noise, and explains
how Best's line of ferrups and micro-
ferrups units, ranging from 350 VA to 15
KVA, can protect equipment and data from
damage. The information is also available
on 51/ or 31/2-inch diskettes that use char-
acter graphics and will run on any IBM PC
or compatible computer. Anyone who re-
quests the catalog or diskette will be added
to the subscriber list of Horizons, a monthly
newsletter that deals with uninterruptable-
power systems.

The White Brochure or diskette is avail-
able at no charge from Best Power Tech-
nology, Inc., PO. Box 380, Necedah, Wi
54646; Tel, 1-800-356-5794.
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PARTS CATALOG
from All Electronics Corp.

The Winter 1989/90 Catalog from All Elec-
tronics provides 60 pages filled with every-
thing for the electronics hobbyist or profes-
sional. The fully illustrated brochure includes
wide selections of capacitors, switches, sock-
ets, resistors, relays, connectors, and IC's.
Also featured are accessories for phones
and televisions, test equipment, opto-
electronic devices, PC-board materials, bat-
teries and chargers, and hundreds of other
handy items.

The Winter 1989/90 Catalog is free upon
request from All Electronics Corporation,
P.O. Box 567, Van Nuys, CA 91408; 1-800-
826-5432.
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ELECTROLUMINESCENT DISPLAYS
from Cherry Electrical Products

This full-color 8-page brochure describes
the process behind DC technoiogy as well
as specific product information on DC
electroluminescent, lightweight, flat-panel,
matrix displays. The emissive, thick-film dis-
play features low-cost, low power consump-
tion, and fast response time for jitter-free

NEW & RECONDITIONED TEST
EQUIPMENT CATALOG

from RAG Electronics

The 16-page Test & Measurement Instru-
mentation catalog from RAG Electronics
contains both reconditioned and new equip-
ment from 15 top manufacturers, including
Hewlett-Packard, Tektronix, and Fluke. A
wide variety of oscilloscopes, spectrum
analyzers, digital multimeters, power sup-
plies, signal sources and environmental
chambers are featured. All reconditioned
equipment is calibrated by RAG's NIST-
traceable lab for performance to the
manufacturers’ original specifications, with
a six-month parts and labor warranty. A
postage-free response card, included with
the catalog, allows the reader to obtain
additional product information and automatic
entry into a contest to win a Fluke 87 digital
multimeter.

Test & Measurement Instrumentation Cat-
alog 18 is free from RAG Electronics Inc.,
21418 Parthenia St., Canoga Park, CA
91304-1597; Tel. 1-800-732-3457 (in CA,
1-800-272-4225). |
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How to build a high-paying career, |
even a business of your own, |
in computer programming. |
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RICK BRUSH,
NRI PROGRAMMER/ANALYST

Start with training that gives you
hands-on programming experience
—at home and at your own pace.
Training that begins with BASIC,
then continues with Pascal, C, and
COBOL-today’s hottest computer
languages. Training that even
includes a powerful IBM-compatible.
computer, modem, and program-
ming software you keep.

Start with real-world training.
The kind of training only NRI
provides.

Now with NRI's new at-home training
in Computer Programming, you can be
one of today’s highly paid, creative
team of computer wizards who give
computers the power to carry out an
astonishing range of business, profes-
| sional, and personal applications. Now,
with NRI, you can be a computer
programmer, ready to build a high-
paying career —even a business of
your own—making computers do
anything you want them to do.

| The only programming course
that includes a powerful
computer system and
software you keep.
Unlike any other school, NRI
gives you hands-on programming
experience with a powerful IBM |
| compatible West Coast com-
puter system, including 2400

S s | bt Lo loslosles) tbuingl 7T
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baud internal modem, 640K RAM,
disk drive, monitor, and invaluable
programming software—BASIC, Pas-
cal, C, and COBOL—all yours to keep.
You get the experience and the
know-how, the computer and the
software to get to the heart of every
programming problem, design imagi-
native solutions, then use your choice
of four key computer languages to
build original, working programs.

NRI gives you everything you

today's top-growth

computer career field.
You need no previous experience to
build a successful programming career
with NRI training. Indeed, your NRI
lessons start by walking you step by
step through the fundamentals, giving
you an expert understanding of the
programming design techniques used
every day by successful micro and
mainframe programmers. And then
the fun really begins.

You master today’s hottest computer languages, galning the skliils you need to
bulid programs for a wide variety of real-world applications.

With your personal NRI instructor
on call and ready to help, you use your
computer and software to actually
design, code, run,

debug, and

document
programs in

BASIC, Pascal,

No matter what your background,

need to succeed in programming,

e._____

' | ”ﬂl School of Computer Programming

McGraw-Hill Continuing Education Center
4401 Connecticut Avenue, NW i
Washington, DC 20008 *

YES! Please rush me my FREE catalog describing NRI’s
at-home training in Computer Programming.

C, and COBOL. Then, rounding out |
your training, you use your modem to |
“talk” to your instructor, meet other

NRI students, even download pro- |
grams through NRI's exclusive pro-
grammers network, PRONET.

Your career in computer
programming begins with
your FREE catalog from NRL

For all the details about NRI's at-home
training in Computer Programming,
send the coupon today. Soon you'll
receive NRI's fascinating, information-
packed, full-color catalog.

Open it up and you’ll find vivid
descriptions of every aspect of your
NRI training. You'll see the computer
system included in your course up
close in a special, poster-sized foldout
section. And, best of all, you'll find out
how your NRI training will make it
easy for you to build that high-paying
career —even a business of your own—in
computer programming.

Send for your NRI catalog today.
It's yours, free.

If the coupon is missing, write to us at

the NRI School of Computer Program-

ming, McGraw-Hill Continuing Educa-

tion Center, 4401 Connecticut Avenue,

NW, Washington, DC 20008.

IBM is a Registered Trademark of the 1BM Corporation
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Only NRI gives you an IBM-compatible computer with modem,

640K RAM, disk drive, monitor, and software—BASIC, Pascal, C,

and COBOL—all yours to keep!
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New Products

To obtain additional information on new
products covered in this section from the
manufacturer, please circle the item’s code
number on the Free Information Card

INFRARED DETECTOR PEN

The first battery-operated infrared detector
pen, dubbed the B./.R.D. by Parts Express,
should come in quite handy for technicians
in the consumer-electronics-repair indus-
try. The small device provides instant con-
firmation of the operation of infrared-
emitting devices—including alarm-system
infrared detectors, remote-control units, and
VCR tape-stop circuits. An LED in the top

of the device indicates the presence of in-
frared signals in normal light conditions. The
B.I.R.D.’s slim, pen-like design makes it
easy to reach IR emitters on crowded VCR
circuit boards.

The B.1.R.D. battery-operated infrared de-
tector pen costs $55.00. For additional in-
formation, contact Parts Express Interna-
tional, Inc., 340 East First Street, Dayton,
OH 45402; Tel. 800-338-0531.
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two signals that are unrelated in frequency.
In the analog mode, the user can choose
from 20 calibrated sweep-time ranges with
full variable adjustment between ranges. A
x 10 magnifier allows closer examination
of analog waveforms while maintaining dis-
play calibration.

In the digital mode, the user can freeze
a waveform to closely examine it, which is
useful when viewing transients, one-shot
events, low repetition-rate signals, and
events that occurred before or after the trig-
ger signal. Dual channels make signal com-
parisons easy. Several x 100 time/division
ranges extend sampling time to as much
as 20 seconds per division (200 seconds
per screen), allowing slow events to be
viewed. Stored waveforms can be ex-
panded for closer examination.

Additional features include front-panel x-
y operation, z-axis input (TTL compatible),
channel-1 and channel-2 outputs on the

rear panel for driving an analog plotter, and
an 8 x 10-cm CRT. The scope comes with
two 10:1 probes, instruction manual, and
schematic diagram.

The model 2522 digital-storage/analog
oscilloscope has a suggested user price of
$1495.00. For further information, contact
B&K-PRECISION, Maxtec International Cor-
poration, 6470 West Cortland Street, Chi-
cago, IL 60635.
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and shuffle play randomly sequences the
selections. Other features include 3- and
5-inch-disc compatibility, anti-skip floating
suspension, forward and reverse track ad-
vance, intro scan with LCD indication, and
forward and reverse search.

The tuner section uses Coustic’s exclu-
sive “Optimizer V" flat-pack, one-chip LSI
circuitry. Its one-touch auto memory stores
up to 18 stations; another 12 of the most
powerful stations in the area can also be

programmed and stored. Station memory
is backed up by a lithium battery with an
expected life of 15 years. The tuner also
features mono/stereo selection and local/
distance switching, both with LCD indica-
tor; automatic seek, scan, and preset scan;
and power-antenna lead.

The amplifier provides 15 watts per chan-
nel at 1% THD. A double-function fader
control lets the user control front and rear
speakers simultaneously or separately. The
amp also has gold-plated RCA-type jacks,
special active bass and treble controls that
incorporate a buffer, and a 36-detent vol-
ume control.

The CD-3 in-dash CD player has a sug-
gested retail price of $599.95. For addi-
tional information, contact Coustic, Concept
Enterprises, Inc., 4260 Charter Street, Ver-
non, CA 90058-2596; Tel. 800-227-8879.
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DIGITAL STORAGE/ANALOG SCOPE

Even for first-time digital-storage scope
users, B&K's model 2522 is easy to
use. lts simplified instructions demonstrate
how to use the digital-storage capability in
just minutes.

The portable digital-storage/analog os-
cilloscope is fast, offering 10-ms/s
real-time sampling on each channel, and
20-ms/s repetitive sampling. It permits dis-
play of single-shot events to 1-ms/s equiv-
alent time sampling. The model 2522 also
provides full 20-MHz dual-trace analog-
scope operation at the touch of a button.
Features include up to 1-mV-per-division
vertical sensitivity and V-mode for viewing

IN-DASH AM/FM/CD-PLAYER

A full-featured, in-dash AM/FM compact-
disc player, Coustic's CD-3, has built-in high
power, DIN-E chassis with locking handle,
and slide-in/out mounting capability. For
safety and convenience, the system auto-
matically mutes when incoming cellular-
phone calls are detected. The front panel
illumination can be dimmed, and the user
can switch between amber and green to
match other dashboard controls.

The CD player has a 16-bit D/A converter
with 4 x oversampling, and a 3-beam laser
to provide the tracking accuracy needed in
mobile applications. The CD player has a
programmable memory that allows the in-
dividual sequencing of as many as 16 se-
lections; CD memory scan lets the listener
quickly review those selections at any time,

MOBILE PREAMP/EQUALIZER

A car-audio preamplifier/equalizer combi-
nation from Alphasonik, the model P-2,
features five adjustable EQ controls—
allowing the unit to operate like a paramet-
ric equalizer. Each equalization band has
switches that allow for 12 different center
frequencies, all in '/a octaves for cus-
tomized sound. A switching power supply
isolates the chassis ground from the
audio ground and improves headroom by
permitting the use of high voltage power
supplies.

The P-2's pre-amp section has front/rear
fader, balance, and volume controls. The
volume control doubles as a power switch
for the entire mobile audio system. The front

'y
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panel has backlit rotary controls, with back-
lighting adjustable from amber to green.
Tape and CD inputs each have adjusiable
sensitivity controls. The 1 X7 x 6-inch, /2-
DIN P-2 is designed to be rugged anc reli-
able.

The P-2 preamp/equalizer combination
has a suggested retail price of $300.00.
For more information, contact Alphasonik,
Inc., 701 Heinz Avenue, Berkeley, CA
94710.
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SWEEP FUNCTION GENERATOR

Designed as a tool for bench-top engineers,
field technicians, R&D personnel, and hob-
byists, Beckman’s model FG3A 2-MHz
sweep/function generator features versa-
tile performance in a small package. The
instrument has seven frequency ranges, cov-
ering 0.2 Hz through 2 MHz, and a wide
array of signal outputs, including sine wave,
triangle wave, and square wave; and both
TTL and CMOS compatibility. it can add
logarithmic or linear sweep to any of the
selected signal outputs, and can perform
either AM or FM modulation with internal
or external signals.

Because the FG3A has a built-in 5-digit

frequency counter, there is no need to con-
nect an external counter to get an accurate
frequency setting. With the voltage-con-
trolled frequency jack at the front of the
unit, the user can vary frequency as a func-
tion of the input he chooses, witha 0—10-
volt input causing a 1000:1 change in fre-
guency. A switchable 20-dB output attenu-
ator comes in handy where low signal lev-
els are needed. The frequency counter can
also be used as a stand-alone unit.

The sweep/function generator can be
used for response testing of audio compo-
nents including speakers, crossovers, am-
plifiers, and microphones; vibration testing;
exercising servo systems; AM-radio align-
ment; ultrasonics testing; and a variety of
applications calling for CMOS and/or TTL
puises. Other applications are as a signal

source for troubleshooting and repair and
for debugging prototypes.

The FG3A sweep/function generator has
a suggested list price of $475.00. For fur-
ther information, contact Beckman Indus-
trial Corporation, Instrumentation Products
Division, 3883 Ruffin Road, San Diego, CA
92123-1898.
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OMNIDIRECTIONAL ANTENNA

Designed particularly for attic instailations
in areas where zoning won't permit rooftop
antenna installations, Windgard's MetroStar
MS-3000 is also weather resistant and at-
tractive enough to be mounted outside
where permitted. The omnidirectional an-
tenna provides clear reception in metropol-
itan and suburban areas, in houses, con-
dos, townhouses, mobile homes, or apart-
ments. Measuring just 21 inches n diame-
ter, the MetroStar is quick and easy to in-
stall, even in crowded attics. It receives good
VHF/UHF/FM signals without a rotator, and
has an integrated low-noise amplifier that
strengthens weak signals to maximize re-
ception. The package includes the antenna
with amplifier and power supply, some co-

International Inc

1-800-338-0531

Polydax

W MONEER

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

2 dB/octave rolloff. v oy >

B00Hz, 5000Hz
crossover points. 8
ohm. 100 watts RMS.

~

s1250  $9.95
#260-210 (1-9) (10-up)
SPEAKER CONTROL
PANEL P

WALNUT SPEAKER
CABINET KIT

Super quality,
genuine walnut
veneer cabinet. Kit
includes: routed and
mitred top, sides,
and bottom in
unfinished 3/4"
walnut veneer. Cut
your own custom
holes in the fromt

12" SUB WOOFER

Dual voice coil sub woofer.
30 oz. magnet, 2" voice
coils. 100 watts RMS, 145
watts max. fs= 25 Hz. 6 ohm
(4 and 8 ohm compatible).
SPL =89 dB 1W/IM.
Response: 25-700 Hz.

QTS= 31, VAS=10.3 cu. ft..
Pioneer #A30GU30-55D.

Net weight: 6 lbs.
39.80 $36.80
#290-145 ?1_3) 3 (4-up)

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

-

weight: 29 lbs. $89 50
#200-200 ooy (4-up)
TITANIUM COMPOSITE
TWEETER

Titanium is deposited on a polymer
dome to combme the advantages of
both hard and soft dome
technologies. 8 ohm. Ferro flud
cooled voice coil. fs= 1200 Hz,

and rear to match

15" THRUSTER WOOFER
Thruster by Eminence.
Made in USA. Poly foam \\
surround, 56 oz. magnet.

2-1/2", 2 layer voice coil.
150 watts RMS, 210 watts
max. 4 ohm. fs=23.8
Hz, QTS=.33, VAS=179

cu fr. SPL=84.8 dB 1W/ -

IM. Net weight: 15 lbs. $39 80
$43.50 .

#290-180 (1-3) (d-up)

(®

$24.80

(10-up)

SPL=90 dB 1W/IM. 50 watts RMS,
70 watts max. 4" round. Polydax
part #DTW100T1285.

$21.50

#270-047  (1-9)

for tweeter and midrange your drivers. 15" x T
and built-in LED power 24" x 11", Volume: q
meter. 5'x 2 1/2" 100 1.9 cubic feet.
watt version available
sias0  $12.90 s2250 $19.95
#260-235  (1-5) (6-up) | #260-350 "7 (4-up)
12" POLY WOOFER PIONEER HORN
Super duty, 40 oz. magnet. T'WEETER
100 watts RMS, 145 watts Mylar dome. 2.93 oz.
max. 4 and 8 ohm compat- barium ferrite magnet. 8 |
jtble (6 ohm). 2" voice coil. ohm. Response: 1800-
(ESEHZIOTSSE106 2000 Hz. 35W RMS,
[VASS o8lcut, 50W max. fs= 2000 Hz,
Response: 25-1500 Hz. Net SPL— 106 dB. Pioneer
weight: § lbs. Pioneer
#A30GU40-31D $ AAHESCCIH $5 90
] $36.80 34.50 i $6.50 .
#290-125 (1-3) (4-up) #210-050 (1-9) (10-up)
Parts . . e *$16.00 mi “Wea
Express et Vi D, 1 GO oraes 58 s sy

*Shipping charge
*Hours: 8:30 am- €:00 pm EST, Monday - Friday *Mail order
custotnars, Please call for shipping estumate on orders exceeding

340 E. First St, Dayton, Ohio 45402
Local: 1-613-222-0173

FAX: 513-222-4644 § Ibs.

UPS chart rate #$1.00 ($3.00 minimum charge)

GRILL FRAME KIT
With this kit you 1

can make speaker
grill frames up to
30" x 40", Kit
includes 4 corner
pieces, 2 T’
brackets, and 7
frame bars. Grill
mounting kit
included.

#260-333

$8.50
(1-9)

$1.80

(10-up)

Parts
EXPress

<
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NEW FROM ETT

[0 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.

O PCP105—~MAKE

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

[(JPCP106—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.

] Mg
(] BP182—MIDI PROJ- i Profects
ECTS. ..... $6.95. How t0 in- ’
terface popular home com- g,
puters with MIDI systems. } .
Also covers interfacing i
MIDI gear to analog and !

i

|

|

|

I

| ]!
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.

(1 BP85—INTERNA-
TIONAL TRANSISTOR
EQUIVALENTS GUIDE .....
$7.50. Find possible sub-
stitutions for a popular user-
oriented selection of mod"
ern transistors made by
more than 100 manufac-
turers.

L
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¢
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New Products

axial cable with connectors, a VHF/UHF-
band separator with cable, and a mounting
bracket with hardware.

The MetroStar MS-3000 omnidirectional-
antenna package has a suggested retail

0 LT -

@y ;

price of $144.95. For additional informa-
tion, contact Winegard Company, P.O. Box
1007, Burlington, 1A 52601-1007.
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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

$0.01t0 $5.00 ...$1.25 $30.01 to $40.00 $5.00
$5.011010.00 ...$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
Canada

Total price of merchandise . .. .. $

Shipping (see chart) ......... $
Subtotal ................. $

Sales Tax (NYSonly) ......... $

Total Enclosed .............. $

Name

Address

City State Zip

L T T T T LT T T ——

MINI WIRE STRIPPER

Paladin’s PA 1115 Mini-Stripax strips and
cuts 30- to 16-gauge solid and stranded
wires in a single motion. The miniature wire
stripper completely removes the insulation
from multiple conductors without touching
or nicking the internal wires. The tool's com-
pact size makes it easy to maneuver in
spaces too tight for standard-sized wire strip-

o S

pers, and its lightweight trigger-like design
requires minimal force for precision cutting
and stripping.

A built-in wire cutter, stainless-steel
biades rated for up to 20,000 strips, front
feed for close-in work, and fiberglass-
reinforced nylon construction are standard
on the Mini-Stripax. The tool is insulated to
600 volts to protect users from accidental
contact with live wires.

The PA 1115 Mini-Stripax wire stripper
has a list price of $59.95. For additional
information, contact Paladin Corporation,
3543 OId Conejo Road, Suite 102,
Newbury Park, CA 91320.
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WIDE-DOCUMENT FAX MACHINE

To solve the problems inherent in receiv-
ing oversized documents via facsimile ma-
chines, Ricoh has come up with the
FAX105, which permits full 11-inch-wide print-
outs and automatically selects the proper
size paper from its two paper-roll compart-
ments. ldeal for receiving computer print-
outs and engineering drawings, its 11-inch-
wide output eliminates the need to reduce
incoming documents to fit on 10.1- or 8.5-
inch-wide paper.

The FAX105 is designed to serve as the
hub unit in fax networks or for use in other
high-volume applications. The table-top unit

offers high-performance features including
a 133-station autodialer, a 30-page auto-
matic document feeder, 64 shades of gray,
an error-correction mode, and seven-page
(128-kilobyte) memory. Optional memory
upgrades to one or two megabytes provide
broadcasting, confidential reception, and pro-
grammed forwarding to another location; a
20-megabyte upgrade will be available in
the future. The FAX105 has a built-in,
full-featured phone.

The FAX105 dual paper-roll facsimile has
a suggested retail price of $3,695.00. For
more information, contact Ricoh Corpora-
tion, Office Products Business, 5 Dedrick
Place, West Caldwell, NJ 07006; Tel. 1-800-
63-RICOH.
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VOICE ADD-ON

For use in multi-media presentations, edu-
cation, entertainment, language training,
voice mail—or just for fun—the Voice Mas-
ter Il from Covox can record and play back
speech and other sounds through the par-
allel printer port found on virtually all IBM
PC, PS/2, and compatible computers, in-
cluding portables and laptops. A powerful
graphics editor allows speech to be manip-
ulated in many ways, and long speech files
are possible. Speech can be introduced
into applications programs written in a vari-
ety of languages, including C, compiled
Basic, and GWBasic. Sound files made with
the Voice Master Il will play back through
the Covox Speech Thing.




Word-recognition software is included
with the Voice Master Il. The software can
be combined with popular applications pro-
grams in business and for game-playing.
Individual words can be made to act like a
sequence of hundreds of keyboard
strokes. Special utility programs, wnich are
included, support third-party software such
as IBM’s talking educational titles.

The Voice Master Il is housed in a vinyl-
clad steel case that has speaker, volume,
and tone controls; connectors and panel

over frequencies are 100 Hz, 150 Hz, and
5 kHz. The subwoofer's first-order cross-
over directs all signals at the maximum fre-
quency of 100 Hz and above to the speak-
ers, which become the source of midrange
and high frequencies.

The compact, omnidirectional subwoofer
module and a pair of 2-way imaging satel-
lite speakers can be purchased separately
or as a complete system. All three compo-
nents are designed to be unobtrusive—the
charcoal-black subwoofer can be placed
out of sight and the diminutive speakers,

available in black or white, can be wall-
mounted or placed on a shelf.

The ADC Soundshaper 3025 three-
piece system (in black) has a suggested
retail price of $499.95. The satellite speaker
pair (model 3070 in black or model 30716 in
white) and the subwoofer module {(model
3015, in black only) have suggested retail
prices of $269.95 and $229.95, respectively.
For additional information, contact ADC, 707
East Evelyn Avenue, Sunnyvale, CA 94086.
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(Continued on page 16)
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switches provide versatility. The unit in-
cludes a connecting cable, AC adapter, head-
set microphone, manual, and extensive soft-
ware on both 5'/4 and 3'/2-inch disks. Its
use does not affect normal printer ogera-
tion; the printer is simply hooked up to a
second connecter on the unit, using a stan-
dard printer cable.

The Voice Master Il has a list price of
$219.95. For additional information, con-
tact Covox, Inc., 675 Conger Street, Eu-
gene, OR 97402; Tel. 502-342-1271.
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BOOKSHELF-SPEAKER SYSTEM

Offering stereo imaging from anywhere in
the listening room, the three-piece ADC
Soundshaper 3025 is acoustically designed
to provide big-speaker sound from a book-
shelf-sized system. The system’s crossfire-
imaging driver configuration is engineered
to provide smooth, balanced sound over a
wide listening area. The Soundshaper 3025
offers 150-watts peak-power handling, a 45-
Hz frequency response to over 20-kHz +3
dB, 6-ohms nominal impedance. The speak-
ers’ frequency response is 85 Hz - 20 kHz
+3 dB. The woofer module features an
8-inch high-flux subwoofer and a frequency
range of 165 Hz down to 45 Hz. The cross-

* DC to 100MHz

HITACHI SCOP'ES AT _DISCOUNT PRICES

Digital Storage Scopes
VC-6025 20MS/,

50MHz Bandwidt
2K Word Msmory

$2349 00

Aavlnood storage functions create new dimensions in

* Duai Channel
* Delayed Sweep
* CRT Readout
List §595 * Sweep Time
Save $160 v-1060 . :T(omnqlnq
* Trigger Lock
0C to 20MHz * 2mV Sensitivit
Dual Channel | List $1595 $1,359 Y

pes such as one shot observation, ficker Iee display,
bngm display for even high speed avent, frace obsarvaton
for low speed event, hard copy by plotter and dara output to
computer.
VC-8045 100MHz 40MS'S 4K word Memory cep  (cail)
Al Hitachi scopes include probes, schematics, and Hitachi's
3 year woridwide warranty on parts and abor. Many acces-
sones available for all scopes

$375
MO0-1251

* 8" CRT
* Buiit in

ANY

component tester | P-1 65MHz, Ix,

« TV Sync P-2 100MHZ, 1

Top quality scopes at a very reasonable price. Contalns all desired

SCOPE PROBES

. CRT Readout
V sens, weep, CRT Readout, Cursor Meas
mV sans, Dolayed Sweep, CRT Readout. DVM. Counter
mV sans, Delayed Sweep. Cursor Meas. DVM. Coumer

FREE DMM $495

with purchase of

SCOPE

* High luminance 8 " CAT

* 1mV Sensitivity

* 8KV Acceleration Voltage
* 10ns Rise Time

* X-Y Operation » Z Axis

* Delayed Triggerting Sweep

tealures. Two 1x, 10x probes, diagrams and manual. Two year guarantee.

10x $1995

X 10x  $23.95

PRICE BREAKTHRU
on Auto Ranging DMMs

Trus RMS 4V2
Digll Multimeter

$135 M-7000

.05% DC Accuracy
MDM-1180 1% Resistance
$24.95 with Freq, Counter

and deluxe case

| $55 cm-1500

Transistors and
Dicdes with case

Multimeter with rluml Capacitance Mster,
Capacltzance and CM-1550

Transistor Tester

$58.95
9 Ranges
.1pt-20,000utd
5% basic accy
Zero controt
with case

Digital LCR Meter

LC-1801
$125

Measures
Colls 1uH-200H
Caps ,1p1-200ul
Res .01:20M

Reads Volts, Ohms,
Current, Capacitors.

MDM-1181

$27.95

Bench DMMS

AC Current Meter

Solderless Breadboards

AC Clamp-On

MDM-1182
$29.95

-3 1/2 LCD Dispiay
« 27 Functions

« Auto /Marnual Ranges

« Audiie Continuity

- Data Hokd (MDM-1182)

+ 1% Accuracy (MDM-1181)

M.-3500 M-4500
3 digit $125 4, aigh $175
1% acc: 05% accy

ST-1010

$69 95

Da(a& Psak Hold
8 Functions
Deluxe Case

RS

8436 SHOWN

Current Adapter
ST-265

$25.00

0-1000A AC
Works with
most DMM

9430
1,100 pins $15|

2,170 pins $25

| 2860 pins $39)
All have color
coded posts

Soldering Station
Temperature Controllsd

Psi 599

\__.1 Dx;naldnsp(ay

i
Groundad ip
Overheal protect

Finest in the industry
10 rock steady patterns

Color Convergence Generator

10MHz Oscilloscope
5G-200 $-3000

10MHz DG or AC

T od Sweep
Calbraiod Vert & Hor Fis

Reads Voits & Freq

$69.95

Temperature Probe

$275 -

mosl ‘E?’
digital mutimeters -58F-302F

Autoranging DMM
o M 5000

= M-110CF
> §29.95

Semiconduclor
3

Wide Band Signal Generators

s6-0000 $129
RF Freq 100K-450MHz
AM Modulation of 1KHzZ
Variable AF output

$G-9500 with Digital Dlapiay
and 150MHz bullt-in Freq Cir $249

TRIPLE POWER SUPPLY. XP-620
~ 2 Assembled $ 65
re=g
1, e Kt $45

“ “y 210 15V at 1A,

Contains all the Oesired 1satures for 210 -15V at 1A
doing sxperiments. Fealures short {or 4 10 30V al 1A}
circut protection all suppiies and 5V al 3A

Function Gensrator

Blox
$28.95

Provides sine.trf.50u wave
from 1HzZ to 1MHZ
AM or FM capabiity

#9610 Resistor Biox
47 ohm 10 1M & 100K pot
#9620 Capaclior Blox
47pt to 1OMFD

Digital Tripls Power Supply XP-765
$249

0-20V at 1A
0-20V at 1A
5V at 5A
Fully Reguiated. Short chrcult profected with
2 Limit Com , 3 Separate supplies

XP-660 with Anaiog Meters $175

Quad Powsr Supply XP-580
$59.95

220V at 2A
] 12V at 1A
Fully regulated and 5V at 3A
short circult protected -5V at.5A
XP-575 without meters $39.95

Four-Function Frequency Counters
F-100 120MH
$179
¥ F-1000 1.26H

Frequency, Perlod, Totalize, 3259
Self Check with High Stabliized Crystal Oven
Osachlator, 8 digit LED display
WE WILL NOT BE UNDERSOLD!
UPS Shipping: 48 States 5%

($10 Max) IL Res., 7% Tax M

GF-8016 Function Gensrator
with Freq. Counter
$249
Sine, Square, Triangie
Pulse, Ramp, .2 tp 2MHz
Freq Counter .1 - 10MHz

GF-8015 without Freq. Meter $179

C & SSALES INC,

1245 Rosewood. Deerfield. 1L, 60015
(R00) 292-7711 (708) 541-0710

LEARN TO BUILD AND PROGRAM
COMPUTERS WITH THIS KiT!
INCLUDES: All Parts, Assombly snd Lesson Manual

MODEL
MM-8000

$129.00

Starting rom scraich you build 8 complote systm Our Micro-Master
Traingr loachas you to wru hm AAMs, ROMS and fun @ 80BS
as BM PC You

which uses.
mlmammdlmmummunwsswmpg

and store these msuctons In| Mmhlaiﬁf PH()A
ports,

compuier
SUCHON 166CES YOU 1D IR in MAChing (anguags.
15 Day Money Back Guarantee

2 Year Warranty
WRITE FOR FREE CATALOG
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New Products
(Continued from page 15)

ELECTROMAGNETIC RADIATION MONITOR

For measuring the potentially hazardous,
low-level electromagnetic radiation that is
generated by power lines, TV’s, VDT’s, ap-
pliances, and other equipment, Walker Sci-
entific has introduced the ELF-50 field mon-
itor. The hand-held instrument makes it easy
to measure the extra-low-frequency (ELF)
electromagnetic radiation generated from
any 60-Hz AC device. When the unit is
switched on and placed in a suspect area,

its 10-segment LED will illuminate to indi-
cate the level of radiation present.

The ELF-50 features two switch-selecta-
ble measurement ranges: The low range
covers from 1512 miliiGauss and the high
covers up to 512 Gauss. It is powered by
two 1.5-volt AAA batteries and has a built-
in low-battery indicator light.

The ELF-50 electromagnetic radiation
monitor has a list price of $179.95. For fur-
ther information, contact Walker Scientific,
Inc., Rockdale Street, Worcester, MA
01606.
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in chronological order; the alarm feature
can be set as a reminder. The Pro Dialer's
calculator has a ten-digit display and per-
forms basic mathematical functions.

With 8 kilobytes of memory, the TI-3200
can store, retrieve, and dial as many as
400 numbers. Designed for use with Touch-

Tone phones or phones on Touch-Tone
lines, the unit provides one-handed dial-
ing. A “joined” dialing function that links

everal numbers is particularly handy when
placing long-distance calls with credit-card
access numbers.

The TI-3200 Pro Dialer has a suggested
retail price of $85.00, and will be available
this summer. For additional information, con-
tact Texas Instruments, Consumer Rela-
tions, P.O. Box 53, Lubbock, TX 79408;
Tel. 806-747-1882.
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and 10 meters of simplex or duplex cable.
The fiber-optic connections for interfacing
to the emitter and the detector, two bulk-
heads, and a fiber-optic splice are also
included. All the fiber-optic connections
have a dry, non-polish interface that re-
quires no special tools. Completing the kit,
which is packaged in an impact-resistant
plastic box, are assembly and fiber-termi-
nation instructions.

The Simplex, and 25-meter and 50-
meter Duplex, fiber-optic kits cost $59.95,
$44.95, and $89.95, respectively. For ad-
ditional information, contact Sintec Com-
pany, 28 8th Street, P.O. Box 410, French-
town, NJ 08825.
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TELEPHONE DIALER

Part of Texas Instruments’ “"Pocket Solu-
tions” line of products, the T/-3200 Pro Di-
aler, features five functions in addition to
telephone dialing. The pocket-sized unit
serves as a memo file, telephone direc-
tory, appointment schedule, clock/alarm,
and calculator. Nine individual memo files
allow the user to type in short notes and
retrieve them at will. As a phone directory,
the unit can accommodate 400 entries av-
eraging 24 characters each, which can be
read on the 12-character display by scroll-
ing left and right. Sensitive entries can be
coded with a password. Information con-
cerning appointments can be stored by date

FIBER-OPTIC KITS

Available in either simplex or duplex
versions for single- or bi-directional data
communications, Sintec’s fiber-optic kits re-
quire no previous experience or training.
They include all the components needed
to build a ten-meter data link that can be
extended to 60 meters with extension kits.
The data link operates off a single + 5-volt
power supply, and interfaces to all TTL/
CMOS logic.

The basic Simplex and Duplex kits con-
tain fiber-optic emitter(s) and detector(s),
all the necessary electronic components,

PORTABLE SOUND SYSTEM

A compact sound-system-to-go, Sam-
sung's PCD-800 includes a detachable, full-
feature, stereo radio/cassette player and a
compact-disc player. The portable unit also
has a dynamic, two-way, 4-speaker sys-
tem and a 3-band graphic equalizer. The
double cassette deck allows high-speed dub-
bing, tape selection (Nor/CrO,/metal), and
synchro-record, and has a continuous-play
mechanism. The CD player has 3-beam

laser pickup, 16-track random memory ac-
cess, and plays either 3- or 5-inch discs.
Dolby B noise reduction, “Super Bass”
sound, and a stereo-headphone jack round
out the system.

The PCD-800 portable sound system has
a suggested retail price of $389.95. For
additional information, contact Samsung
Electronics America, Inc., 301 Mayhill
Street, Saddle Brook, NJ 07662; Tel.
201-587-9600.
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TEMPERATURE-CONTROLLED
SOLDERING IRON

A totally self-contained, temperature-con-
trolled soldering iron, M.M Newman’s Antex
TCS, is designed for use in electronic as-
sembly or field-service operations that re-
quire 110-VAC or 24-volt operation. An ad-
justment screw on the handle is used to
regulate temperatures from 392° to 842°.

-
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IThe soldering iron has zero-voltage switch-
ing and comes in two models—one for 110
VAC and the other for use with all 24-volt
power sources. The Antex TCS heats up
to 665° in just 60 seconds, and provides
irapid recovery times. Its plastic handle is

molded to fit comfortably in the hand. For
optimum thermal efficiency, the heating el-
ement is located under the tip. Various slide-
on tips are offered.

The Antex TCS temperature-controlied
soldering iron has a fist price of $84.95.
For more information, contact M.M. New-
man Corporation, 24 Tioga Way, P.O. Box
615, Marblehead, MA 01945; Tel. 617-631-
7100.
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M O R E

LOGIC

286 SupersPort Laptop by

T H A N

Heathkit

' Your logical source for quality computer and elec-

f tronic product needs, the FREE Heathkit Catalog
is your key to a fun and exciting hobby. The Heathkit
Catalog contains powerful kit laptop and desktop
computers, test instruments, weather equipment,
and home theater components, plus self-study
electronics courses. Order your FREE Heathkit

Catalog today! It's the logical thing to do!

1-800-44-HEATH

Send to: Heath Company, Dept. 107-894
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(1-800-444-3284) Benton Harbor, Michigan 49022
Name
Address
City o State B Zip .

AUDIO/VIDEO PROCESSOR

At 5 MHz, the top-of-the-line Vivanco 4044
audio/video processor delivers 400-line VHS
picture definition when used with top-
quality VCR's—a significant improvement
over the usual 3-MHz units with 250-line
definition. The 4044 can be used to en-
hance color and sharpness, correct white-
light balance, add fades and wipes, create
special effects, and add or change calors.

Audiophiles will appreciate the unit's
sound capabilities. The 4044 delivers a
very linear 20-Hz to 20-kHz frequency range

and 70-dB signal-to-noise ratio. Three
independent audio channels are available
to control an original sound track, narration
(using the microphone hookup), and music.
A master audio control permits fades of all
three together.

The audio/video processor comes with a
VHS-format instructional videotape, as well
as an operator's manual and video-control
planning charts. The unit features sleek Eu-
ropean styling, with easy-to-use knobs, lev-
ers, and switches on logically arranged con-
trol panels.

The Vivanco 4044 audio/video proces-
sor (pictured at the front of the photograph)
has a suggested list price of $1,335.00.
For additional information, contact the U.S.
distributor: GMI Photographic, Inc., 1776
New Highway, P.O. Drawer U, Farmingdale,
NY 11735; Tel. 516-752-0053.
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response is 20 Hz— 2.5 kHz, its efficiency
is 93 dB (1 watt, 1 meter), and its imped-
ance is 4 ohms. The PLS1200 can accom-
modate crossover settings up to 200 Hz.
The subwoofer features a hefty 40-ounce
magnet with a bottom-load mounting depth
of 148 mm and a top-load mounting depth
of 135 mm.

When used in conjunction with other
Phase Linear car-audio components—
including their “Separates Kit,” high-pow-

CAR-STEREO SUBWOOFERS

A new subwoofer from Phase Linear, the
PLS1200, is designed to handle enormous
power, produce deep sub-bass sound, and
be extremely efficient. The 12-inch graph-
ite subwoofer has a peak power-handiing
capacity of 500 watts with 165-watt contin-
uous power handling. Its usable frequency

ered amplifiers, and car-speaker systems—
the subwoofer's power, performance, and
versatility is further enhanced.

The PLS1200 car-stereo subwoofer has
a suggested retail price of $145.00. For
further information, contact Phase Linear,
4134 North United Parkway, Schiller Park,
IL 60176. |
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Join
the

Book
Club°

TROUBLESHOOTING ELECTRONIC
EQUIPMENT WITHOUT SERVICE
DATA, second Edition. By R.G.
Middleton. 320 pp., iflus. This indispen-
sable new edition features all the informa-
tion that made the first edition so suc-
cessful, plus the latest developments in
digital testing, phase checks, IC
trouleshooting, and repair of VCRs, ste-
reos, TVs, tape recorders, and much,
much more.

585092-3 Pub. Pr., $30.00 Club Pr., $22.50

PRINTED CIRCUITS HANDBOOK,
Third EdIition. By C.F. Coombs, Jr. 960
pp., 556 illus. Here in one handy volume
is all the information you need to design,
manufacture, test, and repair printed wir
ing boards and assemblies. This new
edition features ten all-new chapters,
including three on SMT.

126/097 Pub. Pr., $64.95 Club Pr., $45.50

SOUND SYSTEM ENGINEERING,
Second Edition. By D. Davis and
C. Davis. 665 pp., illus. The definitive
source for all professionals responsible
for audio system design, covering every-
thing from concert halls to virtually every
oscillator in use today. Packed with
proven strategies for solving design and
engineering problems and cutting your
clients’ costs.

584657-8 Pub. Pr., $39.95 Club Pr., $31.50

MCGRAW-HILL ENCYCLOPEDIA OF
ELECTRONICS AND COMPUTERS,
second Edition. S. Parker, Editor-in-
Chief. 1,047 pp., 1,250 illus. Featuring 160
new and revised articles, this new edition
treats the entire spectrum of applications,
devices, systems, and theory in areas
ranging from the flow of electricity to
hardware, software, robotics, and IC
fabrication.

454/99X Pub. Pr., $79.50 Club Pr., $54.95

COMMUNICATIONS RECEIVERS:
Principles and Deslgn. By Ulrich L.
Rohde and TT.N. Bucher. 608 pp., 402
illus. Everything you need to know if you
design or work with communications
receivers, from theory to practical design
approaches. Coverage includes all types
of receivers: shortwave, broadcast, radar,
military, marine, aeronautical, and more.

535/701 Pub. Pr., $64.95 Ciub Pr., $44.50

Electronics and
Control En
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e your one source for engineering books
from over 100 different publishers

¢ the latest and best information in your field

¢ discounts of up to 40% off
publishers’ list prices

New Members!

Take any one of these great

s289

as a premium with your

professional
books
for only

first selection!

Spectacular values up to $1 9950

ENGINEERING FUNDAMENTALS
FOR THE PROFESSIONAL
ENGINEERS’ EXAM, Third Ed. By L.
M. Polentz. 432 pp., 170 illus. Features
worked-out solutions and full explana-
tions for all sample problems so you can
learn how to solve them. It's a dependable
way to prepare for the exam or a perfect
on-the-job reference.

503/931 Pub, Pr, $39.50 Club Pr., $27.95

PORTABLE

ELECTRONICS

DATA BOOK

360 pp., 6 x 9, illus., softcover 585390-6

A-to-Z coverage of all the essential
facts, figures, and formulas you need,

AUTOMATIC CONTROL SYSTEMS,
Fifth Ed. By B. C. Kuo. 736 pp., illus.
Provides an overview of automatic control
systems, including in-depth coverage of
classical control techniques, optimal con-
trol theory, and analog and digital control
system design. This up-dated edition
discusses the latest ideas on the use of
computers to design control systems and
as components of such systems.

583706-4 Pub. Pr., $57.40 Club Pr., $43.50

CIARCIA'S CIRCUIT CELLAR, VolI-
ume VIl. By S. Ciarcia. 256 pp., 100
illus., softcover. More do-it-yourself cir-
cuits from the master—Steve Ciarcia.
Step-by-step guidance on projects rang-
ing from a gray-scale video digitizer and
the Circuit Cellar AT Computer to parallel
interfacing and the Neighborhood Strate-
ic Defense Initiative.
09/699 Pub. Pr., $19.95 Club Pr., $15.95

:L*._..

MOBILE CELLULAR TELECOM-
MUNICATIONS SYSTEMS. By W.C.Y.
Lee. 442 pp., 215 illus. A to Z coverage of
state-of-the-art cellular systems, from de-
sign to implementation and troubleshoot-
ing. Clearly explains spectrum efficiency,
propagation models and prediction, inter-
ference treatment, and more.

370/303 Pub. Pr., $62.95 Ciub Pr., $44.50

TRANSFORMER AND {NDUCTOR
DESIGN HANDBOOK, Second Edl-
tion. By Col. W.T. McLyman. 440 pp.,
illus. All the information you need to
design today's lighter, smaller transform-
ers and inductors, without ret in? on out-
moded approximation methods. In ready-
reference tabular format, this new edition
covers the latest equations in transformer
and gapped design applications.

584646-2 Pub. Pr., $55.00 Ciub Pr., $38.50

MICROCOMPUTER TROUBLE-
SHOOTING AND REPAIR. By J. G.
Stephenson and B. Cahill. 354 pp., ilus.,
softcover. This nuts-and-bolts guide pro-
vides expert tips, troubleshooting tools
and shortcuts, and practical help on decid-
ing if you really do have to bring it in to the
shop. It also explains techniques for antic-
ipating and defending against most com-
mon computer problems.

585106-7 Pub. Pr., $24.95 Club Pr., $18.95

MICROELECTRONICS, Second Ed.
By J. Millman and A. Grabel. 7,007 pp.,
646 illus. Takes you from the basics of
semiconductor properties to an under
standing of the operation of solid-state
devices, and then to more advanced
topics. Its up-to-date coverage, real-life
examples, and practical data make this an
ideal reference for the working engineer.

POPULAR ELECTRONICS
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in a format that's easy to use and easy
to carry. John Douglas-Young has
filled this handy on-the-job companion
with equations, algorithms, calculus
formulas, and BASIC programs in
areas ranging from alternating current
and amplifiers to transducers and
waveguides . . . and they're all yours
ABSOLUTELY FREE!

THE COMPACT DISC: A Handbook 423/30X Pub. Pr., $56.95 Club Pr., $41.50

of Theory and Use. By K. C.
Pohlmann. 288 pp., illus. softcover. The
most readable and comprehensive guide
to CD technology offers clear descriptions
of disc design and manufacturing . . .
player circuitry . . . and comparisons of
different types of players—all without
complicated theoretical or mathematical
discussions.

585096-6 Pub. Pr., $29.95 Club Pr. $22.50

A $19.95
Value — Yours
ABSOLUTELY

FREE

when you join!

ENGINEERING MATHEMATICS
HANDBOOK, Third Ed. By J. J. Tuma.
512 pp., illus. This best-selling handbook
gives you the essential mathematical
tools-formulas, definitions, theorems, ta-
bles, and models for computer program-
ming — that you need for your day-to-day
engineering calculations.

654/433 Pub. Pr., $52.50 Club Pr., $34.50




BASIC TELEVISION AND VIDEO SYS-
TEMS, FIfth Ed. By B. Grob. 592 pp.,
ilkss. Provides the clearest picture of how
talevision and video systems work, and
what to do when they don't. Covers
television receivers, VCR’s, video cam-
efas, and cable systems — all in readable,
practical detail.

249/334 Pub. Pr., $39.95 Club Pr., $24.95

EUILD YOUR OWN UNIVERSAL
COMPUTER INTERFACE. By B.
Chubb. 309 pp., illus., softcover. Guiding
you from theory to step-by-step assembly
instructions, this lively manual shows you
how to construct a computer interface and
ook it up to virtually any IBM or IBM com-
patible personal computer, including the
XT, XT-286, AT, and System/2 Model 30.
585080-X Pub. Pr., $19.95 Club Pr., $15.95
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Here's how the Club works to

serve YOU:

HANDBOOK OF ELECTRICAL NOISE
MEASUREMENT AND TECHNOL-
OGY, Second Ed. 8y C.A. Vergers. 440
pp. 213 iflus. Provides answers to al! your
guestions about noise origins, causes,
effects. Aiso shows you how to predict
and measure noise, and how to design
low-noise circuits.

583947-4 Pub. Pr., $39.95 Club Pr., $29.95

SWITCHGEAR AND CONTROL
HANDBOOK, Second Ed. Edited by
R. W. Smeaton. 7,056 pp., 789 illus. The
only handbook that treats all aspects of
switchgear control, including design, ap-
plications, safety, and maintenance. Up-
dated to reflect the changes brought about
by the use of computers, solid-state
devices, and programmable controls.

584:494 Pub. Pr., $83.00 Ciub Pr., $56.95
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ANTENNA APPLICATIONS REFER-
ENCE GUIDE. Edited by R. C. Johnson
and H. Jasik. 496 pp., 368 illus. and
tables. Covers the major applications of
antenna technology in all areas of commu-
nications and their design methods. Em-
phasizes important new applications such
as earth station, satellite, seeker, aircraft,
and microwave-relay antennas.

322/848 Pub. Pr., $59.95 Club Pr.,, $42.50

RADIO HANDBOOK, Twenty-Third
Ed. £dited by W. 1. Orr. 667 pp., 1,073
illus. and tables. The latest edition of the
most complete, current resource on radio
technology and its applications. Expert
contributors show you how to select, de-
sign, build, test and operate all kinds of
equipment.

584638-1 Pub. Pr., $29.95 Club Pr., $23.95

AUDIO ENGINEERING HANDBOOK.
Edited by K. B. Benson. 1056 pp., 722 il-
lus. The ideal on-the-job reference for pro-
fessionals who design, operate, and ser-
vice audio equipment. It's a one-volume
source of fundamental audio acoustics en-
gineering information and practical how-to
source book covering generation, trans-
mission, storage, and reproduction of the
audio signal.

047/774 Pub. Pr., $83.50 Club Pr., $59.95
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Be sure to
consider these
important
titles as well!

BUCHSBAUM'S COMPLETE HANDBOOK
OF PRACTICAL ELECTRONIC REFERENCE
DATA, Third Ed. By W.H. Buchsbaum.

583880-X  Pub. Pr.,$34.95  Club Pr., $26.50

ON-LINE ELECTRICAL TROUBLE-
SHOOTING. 8y L. Lund%uisl.
391/106 Pub. Pr., $34.50 Club Pr., $26.50

ESSENTIAL CIRCUITS REFERENCE GUIDE.
By J. Markus & C. Weston.
404/623  Pub. Pr, $59.95  Club Pr., $47.50

INTRODUCING PC-DOS AND MS-DOS,
Second Ed. By T. Sheldon.
§65/651 Pub. Pr., $28.95 Ciub Pr., $19.95

HANDBOOK OF ELECTRONICS CALCULA-
TIONS FOR ENGINEERS AND TECHNI-
CIANS, Second Ed. Edited by M. Kaufman &
A. H. Seidman.

335/281 Pub. Pr., $49.95
INTRODUCTION TO DIGITAL SIGNAL PRO-

CESSING. By J. G. Proakis and D. G. Manolakis
584954-2 Pub. Pr., $50.00 Club Pr., $37.50

Club Pr., $37.50

CIRCUIT DESIGN FOR ELECTRONIC
INSTRUMENTATION: Analeg and Digital
Devices from Sensor to Display, Second Ed.
By D. Wobschall.

T2/31X Pub. Pr., §52.95 Club Pr., $36.95

BOB MIDDLETON'S HANDBOOK OF ELEC-
TRONIC TIME-SAVERS AND SHORTCUTS.
By R.G. Middleton.
583865-6 Pub Pr., §29.95 Club Pr., $22.50
DIGITAL AND MICROPROCESSOR TECH-
NOLOGY, Second Ed. By P J. O'Connor.
585184-9 Pub. Pr., $42.00 Club Pr., $33.50

OP-AMP HANDBOOK, Second Ed. By F.W
Hughes,
§83651-3

Pub. Pr., $39.00  Ciub Pr., $27.50

FOR FASTER SERVICE IN ENROLLING

cALL ToLL-FRee 1-800-2-MCGRAW

e v v = IATL THIS COUPON TODAY = s s s
r 1

Book Club®
PO. Box 582

B IMPORTANT INFORMATION...WE MAKE IT EASY TO GET!

In our rapidly changing world, those who perform best are those who are best
informed. Designed exclusively for the practicing engineer, the Electronics and
Control Engineers’ Book Club provides you with information that is relevant,
reliable, and specific enough to meet vour needs. Each Club bulletin comes your
way 14-16 limes a vear and offers vou more than 30 books to choose from — the

best and newest books from all publishers!
B DEPENDABLE SERVICE ... WE'RE HERE TO HELP!

Whether yvou want information about a book or have a question about your
membership, our qualified staff is here to help. Just call us-toll-free or write to our
Customer Service. We also make sure you gel only the books you want. All you do
is simply tell us vour choice on the Heply Card and return it to us by the specified
date. If you want the Main Selection, do nothing — it will be sent to you
aulomatically. (A small shipping and handling charge is added to each shipment.)

B CLUB CONVENIENCE...WE DO THE WORK!

Beyond the benefit of timely information, Club membership offers many other
benefits. For cxample, you get a wide choice of books that cannot be matched by
any bookstore — anywhere. And all your books are conveniently delivered right to
your door. You also get the luxury of 10 full days to decide whether you want the
Main Selection. If vou should ever receive a Main Selection you don’t want because

the Club bulletin came late, just return it for credit at our expense.
B SUBSTANTIAL SAVINGS ...AND A BONUS PROGRAM TOO!

In keeping with our goal to provide you with the best information at the greatest
possible savings, you will enjoy substantialdiscounts — up to 40% ! — on every book
you buy. Plus, you're automatically eligible for our Bonus Book Plan which allows

you savings up to 70% on a wide selection of books.

B EASY MEMBERSHIP TERMS...
Your only obligation is to purchase one more book — at a handsome discount —
during the next 12 months, after which you enjoy the benefits of membership with
no further obligation. Either you or the Club may cancel membership anytime

thereafter.

IT'S WORTHWHILE TO BELONG!

McGraw-Hill Book Clubs
Electronics and Control Engineers’

» Hightstown, NJ 08520-9959

Please enroll me as a member and send me the two
books indicated, plus the PORTABLE ELECTRONICS
DATA BOOK. | am to receive one hook tor just $2.89, the
other at the discounted member’s price, plus local lax,
shipping and handling charges. | agree to purchase a
minimum of one additional book during my first vear of
membership as outlined under the Club plan de-
scribed in this ad. 1 understand that a shipping and
handling charge is added to all shipments.

Your FREE Data Book

5851390-6 j

Write Code No. of the
2.84 selection here

write Code No. for the
First selection here

| l

Signature

Name

Address/Apt. #

City

State

This order subject to acceptance by McGraw-Hill. All
prices subject to change without notice. Offer good
only to new members. Foreign member acceptance
subject to special conditions.

Zip

ECGB-032
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Think
Tank

GO WITH THE FLOW!

Iright, Il tell you Tom Allston’s an-

swer: You've got fo ask the right
question... Where are all the dollars?
The hotel has $25. Each man has $1.00,
and the bellhop has $§2.00.525 + $3.00
+ $2.00 equals $30.00. And next year,
they'll make reservations!

Now you've got to understand that |
was never into spectator sports. | don't
even know the batting averages of any
of the players in the NFL. | don't know
how they score a fouchdown in a base-
ball gamel

As you probably already know, the
Japanese are avid baseball fans, but
when the game was first introduced
over there, there was also a lot of con-
fusion. All the players wore chest pro-
fectors, and each wore a catcher’s mitt
on his left hand, a fielder’s glove on his
right. Right-handed players ran the
bases properly, but left handed batters
ran the bases in the opposite direction.
It made for a very-interesting game.

All of that is leading up fo this month’s
question: In the very-early days of radio,
engineers and technicians had deep
discussions about the “flow” of current
and voltage. Some said current flowed
from negative to positive and voltage
flowed from positive to negative. Today,
we mostly accept that current in a
closed circuit will flow from negative to
positive, and that voltage provides the
“push,” but does not flow.

So assume that you've got a circuit
consisting of a battery, a switch, and a
load—perhaps a small lamp. You close
the switch, and current flows, lighting
the lamp, okay? But where in that circuit
does current actually flow from positive
o negative? Believe me, it does, and ['ll
tell you where next month. Now if you've
figured it out, write fo me and let me
know. And by the way, | answer all letters
that come in.

Russell Fontenot, of Hemphil, TX threw
us a cute one: Vs it more correct to say
"Six sheep and three sheep IS eight
sheep,” or “Six sheep and three sheep
ARE eight sheep?” Actually, Russ, the

By Byron G. Wels, K2AVB

best way to say it, is “Six sheep and three
sheep are NINE sheep!”

We're now offering “Think Tank I If
you don't have your own copy yet, do
send for it. It makes a mighty reference
work and one that belongs on your
bookshelf. And to answer your next
question, yes, there are sfill some copies
of the original *Think Tank” book avail-
able. Make sure to write for your copies
today. Tomorrow may be too late,

Talkking about letters, lets see what
you've been busy with this month...

Phone Flasher. Here’s a circuit that
you can put together for about $7.00
that will flash a light when your phone
rings. It's great for the hearing impaired,
or for noisy environments. See Fig. 1.
Components TR1, D1, and R1 form a
voltage-triggered switch. When the
telephone is on-hook, there is about 52
volts between tip and ring. That's
enough voltage to keep the triac con-
ducting.

When the phone is taken off-hook,
phone-line voltage drops to about 12
volts, which causes the triac to stop
conducting. That section of the circuit
serves to guard against dialing pulses
on rotary phones, making the relay
flash in time. Capacitor C1 blocks the
52-volt DC telephone line voltage nor-
mally present.
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Fig. 1. The Phone-Flasher is a rather
simple circuit (built around a triac, an
optoisolatoricoupler, and a relay)
designed to give a visual indication of an
incoming call.

When the phone rings, 20 volts AC is
sent fo the phone. Capacitor C1 allows
the AC ring volitage to pass. Resistor R2
reduces the AC to alevel that the inter-
nal LED of the optoisolator can handle.
Diode D3 converts the AC voltage to a
DC voltage, which is necessary for the
LED to work.

U1is a 4N33 opftoisolator, which con-
sists of an internal infrared LED and a
photo-Darlington transistor. When DC
voltage is presented to pins 1 and 2, U1's
internal LED lights, causing the photo-
Darlington to conduct, feeding a DC
voltage to the relay. Capacitor C2 filters
the voltage to the relay. Without it, the
relay will oscillate at the frequency of
the ring pulse—approximately 400 Hz.

Diode D2 clips the high-voltage
pulse caused by K1s collapsing field.
Relay K1is a 12-volt, with 125-volt, 2-amp
contacts. With that contact rating, it will
accommodate a 100-watt lamp with
no problem.

All parts for this circuit are available
from Digi-Key Corp. (701 Brooks Ave. So.,
PO. Box 677, Thief River Falls, MN
56701-0677).

I hope this gets me a book Byron!
Sam Kaplin, Minneapolis, MN

Its on the way, Sam. And'd advise our
readers to carefully complete this cir-
cuit and house it all in a small plastic
case. You've got some high voltages
running around in there!

Metal Detector. Byron, have you ever
noticed that most metal-detector cir-
cuits call for some pretty-bizzare com-
ponents? You have to hunt for rare
fransistors and some pretty-nightmarish
coils with odd taps. The simpler metal
detectors also have to be coupled with
an AM radio, which is another iffy prop-
osition.

Here's a metal detector that uses only
standard components (see Fig. 2). It
uses a 2N2222 transistor and a pair of
741, Even the coil is a breeze! Just put 8
turns of 22-gauge enameled wire on a
nine-inch diameter form. (I used some
sort of baking pan that | found in the
kitchen closet) After winding, secure
the coil with tape or glue and slide it off
the form.

Transistor Q1 (a 2N2222 general-pur-
pose unit) serves as the heart of a Col-
pitts oscillator. Diode D1 rectifies the
wave 1o a slightly varying DC. Op-amp
U1 serves as a difference amplifier to
zero the varying DC, and U2 amplifies
the signal for the 200-pA meter.

To operate, adjust the potentiometer
until M1 is at midscale. When metal ob-
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*SEE TEXT

Fig. 2. This Metal-Detector circuit, with QI serving as the heart of a Colpiuts oscillator,

is easv to build and contains no exotic paris.

jects (gold bars, tooth fillings, efc) get
near the coils field, slight changes in
wave amplitude cause meter reading
changes. Switch §1is an attenuation or
sensitivity select. By the way, you're also
going o require a 9-volt split supply.
And Byron, I've already got a Fips Book.
Do you have anything else to reward
me with?

—Nick Cinquino, Chicago, IL

Good circuit, Nick. Hey listen! Put that
Fips Book away and leave it in frust for
your kids. Its going to be very valuable
one day. I'm sending you one of our
“Think Tank” books. Enjoy.

Variable 10-AMP AC/DC Supply.
Used 10-amp standard power fransfor-
mers are getting harder to find..and
new ones cost a forfune. Using a triac fo
build a low-cost, fransformerless, varia-
ble power supply is a cost-effective al-
ternative for some applications.

The circuit in Fig. 3 is designed as a
“universal” 1.5 hp AC or DC motor-

F1 R1 4
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speed controller and can also be used
as an unregulated AC or DC power
supply for those applications requiring
minimal filtering. In the AC mode, the
circuit can power loads up to 1000
watts (for things like dimming multiple
incandescent lamps). In the DC mode,
the circuits 0-10-amp, 15-140-volt ca-
pability can provide 0.1C (10% of ca-
pacity) series charging of multiple
NiCd, auto or golf-cart batteries.

The design extends the range of
motor-speed control from full power to
very-low conduction angles by the use
of a double fime-constant circuit. In the
DC mode, that improvement also re-
sults in a smooth 0-10-amp DC output
with minimal filtering at DC voltages as
low as about 10-15 volts rather than the
30-40-volt low-end output associated
with a standard triac control circuit. The
10-amp 4PDT switch allows a standard
20-amp female receptacle (SO1) to
provide either AC or DC outputs. Once
completed, the circuit can be fitted

c3
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Fig. 3. The Variable 10-AMP AC/DC Supply can be viewed as nothing more than a light-
dimmer circuit with a full-wave bridgze rectifier (BRI) connected across its output to

provide a variable DC voltage. AC power is available when S1 is flipped to the ac position,

effectively removing BRI from the circuit.
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THINK TANK

info a &%- x 3- x 2-inch aluminum
box.

The components for the circuit can
be obtained from the following
sources: 15-amp, 400-PIV quadrac (in-
ternally triggered triac) is available
from Digi-Key Corp. for $2.60 (part no.
Q4015LT); a 35-amp/400-PIV bridge
rectifier (part no. MB354) is available
from Circuit Specidalists for $2.45; and a
10-amp DC edgewise ammeter (part
no. 698-3205) from Allied Electronics.

Okay Byron, there you have an easy,
handy, and inexpensive supply. Worth a
book?

—Len Rider, Kalispell. MT

Yes Len, and a fine piece of work it is!
This is the kind of thing that has so many
applications, I'm certain our readers
are going to be building this one. And
the book is on the way.

CMOS Square-wave/Pulse Gener-
ator. This circuit uses two TLC 555 (Radio
Shack 276-1718) devices for their higher
speed potential. (See Fig. 4) Nothing is
really critical here. MountU1and U2in a
single 16-pin DIP socket and bypass U1's
supply terminals as shown with a 0.1-wF
ceramic-disc capacitor and add 1-wF
Tantalum unit at the supply terminals.
Keep the capacitors’ lead lengths as
short as possible. .
Short lead lengths and good quality
capacitors for C1 and C2 are neces-
sary for good high-frequency wave-
forms but are not mandatory. The C1/R1
and C2/R2 combinations can easily be
tailored to your desired ranges, and
logarithmic taper potentiometers
make adjustments much simpler.

The first 5565 (U1) generates the
squarewave with Q1 supplying charg-
ing current equal to the discharge cur-
rent of C1 through U1—an easy way to
get a squarewave. The output frequen-
cy of U1 can range up to 2 MHz. The
output of U1 is fed to the trigger input of
U2, which is set up in a standard mono-
stable configuration, which gives a
nice, clean pulse fo better than 0.5 ws.
With the values shown in the schematic,
R1 sets the frequency of the square-
wave and thus, the repetition rate of the
pulses, from 100 Hz to 100 kHz. Resistor R2
sets the width of the pulses from 1 ms to
1 us. A nine-volt battery makes a great
supply for this project.

—Skip Campisi, So. Bound Brook, NJ

Okay, Skip. You've earned yourself a
book with this one. I'm sure that this will
result in a sell-out of 5555,

Smart Continuity Tester. Oc-
casionally, you require a continuity test
between two points in an electronic cir-
cuit. Unfortunately, most continuity test-
ers available today are prone to lie.
They don't do it deliberately, but if they
see asmall resistance, they'll still tell you
that you have continuity. They just don‘t
know any better.

This unit is different. If you have con-
finuity, it will tell you so. And if you're
reading even a low resistance through
a component, the unit will tell you that
as well.

See Fig. 5. The unit uses two 741 op-
amps. It offers a short-circuit test current
of less than 200 pA. It detects resistance
values of less than 10 ohms. Nicest of all,
it will not break down a PN junction. The
device has come in handy in my own
shop for debugging electronic circuits.
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Fig. 4. The CMOS Square-wavelPulse Generator is essentially two 555 oscillator/timer
IC’s (one gating the other). The output frequency of the first 555 and the output pulse rate
of the second 555 are variable via Rl and RS, respectively.




PROBES  RI +9V
A 100K
R5
47092
6
4 //LEDT
S
9V

Fig. 5. The Smart Continuitv Tester, as its
name implies, will nor only tell vou when
you have continuity, but will also 1ell you
if vou're reading even a low resistance
through a component as well.

In building the unit, use good elec-
tronic practice, mounting the 741% in
suitable sockets mounted on perf-
board. While there’s nothing critical
here, keep the work neat, and leads
nice and short. After completing the
unit, | mounted my own in a small plas-
tic box. A small dab of silicon cement
holds the nine-volt battery to the bot-
tom of the case, and a small hole with a
grommet in it keeps the leads together.
Another hole with a grommet holds the
LED where it is plainiy visible, atop the
box. Putting it together makes a nice
one-evening project. Is this worth one
of your books?

—Ruben Garcia, Friendswood, TX

Letme tell you about that Ruben; Ac-
cording to the mail that we receive
here, test-equipment projects seem to
attract most of our readers. Your project
falls into that category, and yes, your
book is on the way!

Wall Finder. Byron, one of my prob-
lems is that | walk around at night with
the lights out. | have no trouble finding
the walls of the room. { find ‘em with my
big toe, with my nose, you get the pic-
ture. The circuit | submitted (see Fig. 6)
not only solved the problem, it at-
fracted a good deal of attention from
engineering-type friends.

The circuit uses only passive compo-
nents. There are no transistors, SCR,
vacuum tubes, etc. And the circuit is
actually an oscillator!

The AC line voltage, rectified oy di-
ode D1, slowly charges capacitor C1
through a 470k resistor (R1). Initially, NE1
(an NE-2 neon lamp) represents an "in-
finite” impedance. At a point, the firing
voltage of NE1 is reached. That causes

>t
D1 R

c1
PL1 J_‘INM)OQ 470K zzI
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Fig. 6. The Wall Finder is nothing more
than a flashing line-fed neon lamp.

the lamp fo fire. Once fired. the lamp
will actually continue to glow for a bit
even after the voltage drops below the
firing voltage.

The afterglow, of course, means that
a finy current is being drawn through
the 10k resistor (R2). which soon dis-
charges C1 fo a point where the volt-
age across NE1 is insufficient 1o keep it
lit. At that point, NE1 again becomes an
infinite impedance and the process
starts again.

With the circuit values shown, you
should get a flash rate of a bit more

than 1 Hz. Making the value of R2 less
than 10k may cause enough current o
get to the lamp to destroy it or at least,
shorten its life considerably. The sum of
the two resistors should not go lower
than say, 47k for the same reason.
Lowering the value of R1 will increase
the flash rate until it equals or exceeds
the 60 Hz line frequency, but in no case

should R1 be lower than 33k.
| potted one of these in a clear poly-
mer with a pair of brass line-cord
blades emerging from one side. If's
(Continued on page 27)
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ALL ELECTRONICS CORP.

12 00LY DC MINI_FAN LED 'CHASER KIT

STEPPER MOTOR

Vipciiin

Foward Indutvess
215810, Operales on

12¥6c,0.10 970, 1. O want. Nl
Compact plasoc housing. i !
236" square X 1 275" k. ¢

9 blade ten. Two & prgiad ieads.

RECHARGEABLE
BATTERY PACK (USED)

Arpax# AS2743-M4
Brand new 12 volt
de stepper motor.
35 ohm coil.

Four AA nw cadmium baftenes

CAT# CF-t2t  $9.00 each

Qg =
Ny

7.5 degrees per

=S

STANDARD SIZE
COOLING FAN.
Featrss dis cast metal housing

Buikt this variable speed led chassr.
10 leds Rash sequentially al whatsver
spood you sel them for. Easy to build kit
includes pe board, pans and instructions

step. 2.25" diameter.
0.93" long excluding shaft. 0.22" dia.
shatt 18 0.75" long. 2 hole mounting

for swength and durabilty.
IMPEDANCE PROTECTED
411776 square X 1 1/Z deep.

Facwry new 120 Vac tans. CFt-N $9.50 each

Ideal for special ightng efiects, costumes.

#tc. Operates on 3 6 volts. PC board Is
57X 2.25". A greal one hour project
CAT# AEC  $6.50 each

6 wira leads.
CAT# SMT-5

flange, 2.675" mounting centers.

$10.00 each

2 X 2 configuration with & 2 pin
connecior aftached The four
batweries can be separated inko
singie AA size soider tab mckel
cadmam batenes of resoldered
i other configurations.
SPECIAL SALE PRICE NOW
$3.00 per pack - 10 packs tor $25.00
CAT# NCB-41AAU

NICKEL-CAD
BATTERIES
(RECHARGEABLE)

0-30 MINUTE AUTO-

LED'S

L.E.D. ELASHER KIT

SHUTOFF TIMER
Seke Mig.¢ TMCFI5MYBO

=

Push 10 dose. RATED 0.1 amp swicheng,
0.25 amp cary cureni. P.C. mount.
CATE PGS 85¢ sach - 10 fr $8.00
100 for $50.00

SPOT PUSHBUTTON
Marquardis 1843

CATE PB-18 $1.65 08 + 10 lor $15.00 oa

PUSHBUTTON SWITCH
GC/Thomeens 35-420

12 Vdc @ 500 ma. CATs DCTX-1285 84.50
SVec @20 ma  CATe DCTX470 3223
Ve @1 ey CATs DCKT-861 $5.00

Mvac@e25ma  CATe ACTX-282 $328

CATS svoz 20 $1.00

CALL OR
WRITE
FOR OUR

FREE

60 PAGE
CATALOG

i
41
AAA SQE  31.50 each
o e

CATe MCEB-AMA
AASTE $2.00 each

CATo MCSD

120 Vac 80 hz 10 amp contac

AL ramd Tum shaft 1© wm on

Iights Or Othar lecticas devices.

Bed rings and crout breaks afte specified

(Y

amount of trme, ideal for any device that nesds
1 sl off aymancaly. 282 X 1.9 X 254
behind face pisis. 174 hall-ound shafl,

HOTO ELASH CAPACITOR

 Fubycons FIX

200 m$d. 330 votts. o
0.79" diameter X 1.11° high r=
Soider loop terminals

CAT# PPC-200  $3.25 each |

10 for $30.00 - 100 for $275.00 “~—

CAT# TMC 30 _$3.00 each o

XENON TUBE

STANDARD JUMBO
DFFUSED T334 aize
RED CATa LED-y
100 $1.50 - 100 for $13.00
GREEN CATH LED-2
10 for $2.00 + 100 lor $17.00
YELLOW CATS LED3
10'%or $2.00 - 100 Yar $17.00
FLASHING LED

CATS LED4 10 or 8950
#4.00 ach
CATS LED4Q 10 for 89.50

Bi-POLAR LED
Ugpan AED one dvection,
QREEN the othar. Two leads.
CATS LEDS 240 $1.70

LED HOLDER
e

CATs HLED 10 jor 88¢

CATs LEDIIT

LOOK WHAT $1.00
WILL BUY

200 ASSORTED Ay o

174 WATT RESISTORS
Boru sads. carbon comp and camon iam.
CATe GRES  $1.00 per assorwment

§1.78 por 1.

200 ASSORTED
172 WATT RESISTORS Voi 11 08
Berd leace, camon comp. and fim.

22/44 PIN CONNECTOR

[ ="

1 g Neshiutn win 3 1.7 red and
biac e, Kdeal for
adoctronic hash or strcbe projects.
CATé FLT-3 2 %or $1.00

10 AMP SOLID
STATE RELAY

CAT# GRASRE  $1.00 par muoriment
50 ASSOATED

o

.156° pin spacing, 0 200" between double

rows, goid contacts, P.C. mounbng.
SPECIAL Same as AMPS 2-530655-6.

58 VOC S1P
REED RELAY

RELAYS
Electrol
“Bue Boy's

BRS1ADSAI0

1§48 Ve, 500 ohvm 0ol 8.P.8.T, ror-
5110 smch + 10 fr 310,00

S VDC LATCHING RELAY
RSLID-V

70 ohen coils. 1 ams TTL compa-
ble. U 1nd CSA recogrizes 0.787
X 0,304 X 0.4

CATE LRLY-S0C 8250 sach

12 VOLT D.C. COIL 8P DT,

BV X AZ X 44" high P.C. mourt

spacng.
CATS RLY-TO7  $1.560 sach

ORDER TOLL FREE
1-800-826-5432

UTSIDE THE US.A.

0
OVER 4000 seno $2.00 POSTAGE

PARTS!

FOR A CATALOGH

CAT# EBC-1G $1.00 each * 10 for $8 00
ELECTRONIC GAME BOARD

The inar workings of an elecbonic Scratile game
Operaies 00 6 Vdc. 8 digh aipha numenc eadous,

ELECTROLS
s

CONTROL: .
Rated 58 1 10 Véc
(vt oparate on 322 Vdc)
LOAD. 10 amp @ 240 Vac
204 X1 4 NI
CATe 83ALY-108 3950 eu
QUANTITY DISCOUNT
10 for $45.00 + 28 Jor $175.00
50 or $300,00+ 100 for $500.00

- OPTO SENSOR

10 %or $4.50 - 100 for $40.00

DISC CAPACTTORS 9 9
Most sre cut (pe. eade]. Soms | SO0 vons,
CATs GRABOC  $1.00 per assonment

15 VALUES OF

ELECTROLYTICS

Containg born asial ana

raca wyws trom | mid =R
CaTe GRABCP  $1.00 per assorment

LOOK WHAT $2.00
WILL BUY

18 AMP SNAP-ACTION SWITCH

45 Buon kaypad, 14 bansieors. 21158, 1
and other gocxiies. Tap and botsom tow of heyed bulkons

A.C. LINE CORDS

CATa GRABMS 5200 per package

nmncun-n idche 3 rows e aiphacetic.
avalain & X445
c.ATlsN $1.75 each 10 for $15.00

TELEPHONE 'COUPLING TRANSFORMER

MUt Products intenationals
ATON-HO- 1041
Primary: 800 ohm

! ’i
300 mH M, o 1T, Y ok
CATETCTX-1 $1.25 each - 10%or 1100

Secondary.

o7F X081 xon’m

€p.c pint 91 0,187 carmers
Primasy

MAIL ORDERS TO:

ALL ELECTRONICS

P.O. BOX 567
VAN NUYS, CA 91408

Blackon. 102, ST 2

o P ==

WOW POLARIZED PLUG
CATS LCAC 2 tor $1.00
100 for 845 00

POLARIZED PLUG
CATOLCP.1 605 sach
400 for $50.00

INFO:
FAX:

T0-92 Tlmsumls

20 maonied

mnnvmmd
NPH ang PNP, Sorme house

markud. soma eandard marking
CATS GATRN  32.00 par asportmant

babas

cate cunu tzuo o amsorrrent

SWITCHES
m-nan-n

n-m-m-n

(818)904-0524
(818)781-2653

MINIMUM ORDER $10.00

QUANTITIES LIMITED

CALIF. A
USA:

DD SALES TAX
$3.50 SHIPPING
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SHIPPING. NO C.O0.D.
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¢Where can1™
N\ “turn for help???

| O

There is a way to get help when you
need it. The American Home Satellite
Association. An organization created
exclusively to protect and enhance your
enjovment of your satellite TV system.

Take our toll free “Helpline; for exarple.
From locating satellite signals to locating
a reputable dealer, help is just a phone
call away. AHSA provides educational
videotapes and informative books, too. At
very special member prices.

Plus, 10 times a year, AHSA's official
newsletter, Skyy Report, will bring you the
latest word on products, legislation,
programming, and more. Not to mention
reviews of new products and services. And
that’s not all AHSA has in store for you.

Programming shouldn’t cost a fortune.
With AHSA’s group buying power,

you can save on premiuim services,

superstations and basic programming

services. Enjoy savings on accessories,

equipment, and programming guides, too.

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.
Narme

Address

City State Zip

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

Authorized Signature
X

30-day Moneyv Back Guarantee

%4 Return completed coupon to:
American Home
Satellite Association, Inc.,
™ Suite 800, 500 108th Ave. NE,
. Bellevue, WA 98004-5560
Amer!can Hnmg . Or call Toll Free
Satellite Association  1-800-321-AHSA (2472).

CA




THINK TANK
(Continued from page 25)

been functioning for 24 hours a day for
over 15 years now and it’s still going the
way it did when the polymer hardened.
Will this mean | get a Fips Book?

—Jan Rowland, Houston, TX

No Jan, we e pushing the Think Tank |
Books now, and thats what | sent you!
Readers, Jan signed his letter as a “re-
tired Geriatric Incessant tinkerer and a
heinous and unsavory rapsacallion!” |
doubt that, but believe me, | plan to
build one of these as soon as possible.
Nobody believes me when | say | walk-
ed into a wall!

Cycler. | must admit that using re-
chargeable batteries in my Walkman
has saved me a small fortune. But the
infamous memory effect has proven to
be a headache. | call this circuit (See
Fig. 7) a “cycler” instead of a charger,
because it first discharges the batteries
and then automatically recharges
them, thereby wiping out the memory.
With the components shown in the
schematic diagram, the cycler
charges four "AA” batteries in ser.es.

When $1 is pressed, the relay closes.
One set of contacts lights the appropri-
ate LED, and the other set connects the
batteries to the base of Q1. Transistor 1
then holds the relay closed until the
batteries are virtually depleted. Resistor
R4 acts as a load for the batteries, and
R3 limits the current applied fo the base
of Q1.

When the batteries are discharged
and release the relay, the batteries be-
gin to recharge through R1 and D1. The
value of R1 can be changed to what-
ever value might be necessary to trickle

[ b1 R1
LED1 1N4001 6802
CHARGE | | R +H12v
@ T
Lo
ez | T 1
DISCHARGE 1y
[RECHARGEABLE _ ! & |
+ | _BATTERIES 4, —¥ 2
! 1N4001
I
1 S1
o K1 £
12v &
—4 . MM
- R4 R3 2N3904
680 %F 1K
& =

Fig. 7. The Cycler is basically a battery-
charging circuit thar completely
discharges the battery before charge,
thereby eradicating the infamous memory
effect of rechargeable batteries.

charge whatever number of batteries
you wish. Diode D2 shunts any inductive
kick from the relay coil and R2 limits
current to the LED.

| already have a Fips Book, and think |
could use a Think Tank book. What do
you think?

—Keith Rawlinson, Berea, OH

| think so Keith...I think so. And one is
already in the mail. This is really a proj-
ect and a half. If you're using a Walk-
man (or any other small battery-
operated device) change over fo re-
chargeables, build this unit, and spend
the money you save for your next
Popular Electronics subscription!

Missile Controller. Well, actually, its a
relay controller but before | retired as
an engineer, we used to energize and
deenergize relays with this sort of de-
vice. And it was used in missile control,
back in the early days of missiles!

See Fig. 8. When the on switch (81) is
momentarily depressed, the relay en-
ergizes andis held in the on state by the
hoiding (latching) contact. Momen-
tarily closing the ofF switch (§2) de-ener-
gizes the relay by placing the same
potential on both terminals of the relay
coil. With no potential difference be-
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THINK TANK

tween the two ends of the relay coil, no
current flows through the coil, and
therefore the relay is de-energized.

In most cases, R2 is not needed. It is
only required if the relay has residual
magnetism that holds it energized
when $2 switch is pressed. Resitor R1,
connected in the relay’s ground circuit,
should be selected for a value of about
half the resistance of the relay’s coil.

+V

SZL

OFF *SEE TEXT —

z@a -ﬁ-——ﬁ

Fig. 8. The Missile-Controller, 1o put it
quite simply, is a double-pole, double-
throw relay wired for latching operation.

Resistor R1 could be replaced by an
automobile lamp if 12 volts is the supply
source.

It seems, Byron, that modern-day
technicians tend to do things the *hard”
way, making circuits far-more compli-
cated than they really have to be. My
own experience with military contract
work regularly pointed up that fact!

—William J. Rottman, Roswell, NM

Be patient, Billll can remember build-
ing about ten-times as much circuit as !
really needed. Electronics has come a
long, long way. And the road hasn't al-
ways been easy, either.

Door Monitor. If you live in an apart-
ment at the top of a stairway and want
to know if somebody enters the down-
stairs door, check out this circuit. That
was a problem for a friend of mine, and
this device seemed to be the perfect
answer.

See Fig. 9. In that circuit one gate
from a 4049 hex inverter, U1, is config-
ured as an astable muitivibrator, Gates
U1-b-U1-d are paralleled to provide
additional drive current to the output
stages. Components R1 and C1 set the
primary frequency of the system, while
R2 also adjusts the frequency and sen-
sitivity of the device.

When the protected door is opened,
the magnetic door switch closes, allow-
ing current from the 9-volt battery o
drive the base of Q1 (a 2N2222 NPN
general-purpose transistor). With Q1

0 O — 49V
%o -
POW
52
N.C.
c2111\12222 RESET : SCR1
o (¥) Ecosss
Y 64 50V, 4A
MAGNETIC
DOOR R3
SWITCH 1K
X
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* R4
ADJ
10-TURN £ 250K
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- BLUE FOBK
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Rt - Ct
10MEG 1

L

BLACK COMMON

Fig. 9. In the Door Monitor circuit, one gate from a 4049 hex inverter is configured as an
astable multivibrator, while the other gates in that package are paralleled to provide

additional drive current 1o the output stages.

turned on, a trigger voltage (about 8.5
volts) is fed to the gate of SCR1, causing
it fo turn on. As SCR1 conducts, it pro-
vides power to the oscillator (U1, R1, R2,
and C1).

The pulses from the clock circuit then
drive LED1 and the associated compo-
nents for the alarm circuit (BZ1, R4, RS,
R6, and Q2). Capacitor C2 was added
to provide stability and prevent false
triggering of the system.

One of the better features of this
alarm is that when the door is opened,
the alarm will remain on (even if the
dooris closed again) until Reser-switch $2
is opened, starving current from SCR1.
Since the circuit is dormant until acti-
vated, battery life can be anticipated
to be equal to the shelf life of the bat-
tery. Good enough for a Book,, Byron?

John C. Grise, Dractut, MA

More than good enough, John!

Well that's about all the space allot-
ted to us for this month, but before |
close out this month’s column, let me
suggest that when you send in your so-
lutions to the monthly problem, you
make your postage do double duty!
Send along a circuit for this column as
well. Who knows? You might even win
yourself a free book as a reward! Send
all solutions and submissions to Think
Tank, Popular Electronics, 500-B Bi-
County Bivd., Farmingdale, NY 11735,
See you next month guys!

BUY
BONDS
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BY JOHN WANNAMAKER

ou're saving until you can afford

a really good frequency coun-

ter, right? If most of your needs
are for frequencies below 100 kHz. this
Budget FreGuency/Events Counter can
fill the bill ol a cost of between $58.00
and.$80.00 (plus enclosure), depend-
ing on the options that you want.

You can build a stripped-down ver-
sion of the counter—which would
make a fantastic addition to an audio-
sighat generafor—or add an events
{totalizing) mode. There is also an op-
tional photo-Darlington input thct al-
lows the Budget Frequency/Events
Counter to be used as a fachometer, or
you-can add your own special trigger-
ing signal to count random happen-
ings per haur, per week, or whatever.

Power-scurce flexibility is also pro-
vided: The counter can be built for bat-
tery-only operation. AC-only operation,
or you can make the circuit capable of
operating from either source. The more
options, the more switches—and the
higher the cost.

Description. The frequency response
of the Budget Frequency/Events Coun-
fer Is from 1 Hz to 175 kHz with a 100 mV
peak-to-peak {p-p) input (35 mV rms),
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Do your electroriics endeavors suffer becalise you
can’t afford expensive commercially available test
equipment? If so, perhaps this little counter should
be the next project you tackle.

when powered from a DC supply of 5 to-
5 volfs. Even when the battery voltage
greps to 3.3 volis, the resporise is good
1o -beyond 100 kHz. The photo: input
[when the counter Is In the events mode}
Fas a frequency response fo weligver &
#Hz, which corresponds to a motar
speed of 300,000 rpm. The phote input
Js used in conjunction with an appropti=
ate light source. When the light striking
the circuit’s photo detector is braken, a
ccunt is entered. The light source
sshould be operated from DC so ‘tha?
there is no chance of a false count:due
to AC flicker.
in the frequency mode, there are three
front-panel selectabie sampling rates:
04, 1.0, and 10 secands. With G.1-sec-
‘ond sampling rate, a decimal lights be-
tween the two middle digits to indicate
a reading in kiloheriz; with ¢ 10-second
rate, a decimaldights to the left of the
first digit to indicate a readouk fo the
nearest tenth of a hertz. For all \kanges,
the basic accuracy of the countef:is
+0.01 percent or better. Unfortunately,
there is no leading-zero suppression.
In the events mode, sampling iscontin-
uous and incoming counts are accu-
mulated or totalized. A front-panel rReser.
switch allows you to hold the unit at ai-

zeros until ready to.count, or to wipe out
ary old ccunt ‘tefore starting a new
ore. An event will‘be counted on any
clean 1-Hz or greater signal withyan am-
plitude of at least 200-mV p-p,or on a
0.5-volt positive pulse with a duration of
0.5 microseconds or greatet. The re-
petition rate for pulses with moderately
fast rise and fall times has no lower limit,
ond in that sense, the low frequency
response is praciically 0 Hz.

When using the photo input, the unit
may be operated.n either the events or
EREQUENCY Mode and on any range. The
input impedance when in the FREQUENCY
mode is about 10k, a value selected to
minimize any faise inputs from the
counter’s multiplexing signals.

While one falsesnput every five min-
utss or so s insignificant in the frReQuency
mode, it might be disastrous in the
events made. For that reason, a 1.5k
resistor Is added: in patallel with the
other input resistances to bring false
triggering fo a halt in reasonaktly noise-
free enviranments. fransients on the AC
line, caused by centact arcing: are usu-
ally the saurce of false inputs. Battery
operation should eliminate much of
the false tiggering unless there is a lot
of radiated noise.
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Fig. 1. The Budget Frequency/Event Counter is built around a PXO-1000 1-MH: precision
oscillator (Ul), a 4-digit counter with multiplexed outputs (U2), and a CA3I40E Bi-MOS
op-amp (U3). The PXO-1000 (U1) hus its own on-board 1-MHz crvstal and may be
programmed via pins 2 through 7 to produce more than 50 output frequencics.



A battery saver switch is also included
to extend battery life by cutting off the
three least-significant digits of the dis-
play. The leftmost digit remains lit o act
as a pilot light. No information is lost
when the unit is in the savir mode. The
missing data may be seen by flipping
the saver switch to one of two positions:
When flipped to the ruLL power position,
the display is continually illuminated.
When in the srGHIEN position, the mo-
mentary action of the switch allows the
display to remain fully iluminatec only
as long as the switch is held in that posi-
tion; the three least-significant digits
turn off again when the switch lever is
released.

In the savir position, current con-
sumption is about one-third of that con-
sumed when the counter is set for
continuous (full-power) display. Fcur at-
kaline AA cells will operate the unit in
the FrRequency mode for more than 60
hours. The photo input requires addi-
tional current, and would reduce bat-
tery life by about 25%.

Dual jacks on the front panel allow
the signal to be fed into and out of the
unit so that it may serve as an in-line
counter.

Theory of Operation. Figure 1 is a
schematic diagram of the Budget Fre-
quency/Event Counter. The circuit is
built around a Statek (512 N. Main St.,
Orange, CA 92688, Tel. 714-639-7810)
PXO-1000 1-MHz precision crystal os-
cillator (U1), a 4-digit counter with mulfi-
plexed outputs (U2), and a CA3140E Bi-
MOS op-amp (U3). The PXO-1000 (U1)
has its own internal 1-MHz crystal and
may be programmed via pins 2
through 7 to produce more than 50
output frequencies.

Pins 2, 3, 4, and 7 of U1 are hard-wired
internally to pull-down unless wired
high. Pins 5 and 6 of U1 are switched via
Gate switches S4-b and S4-c to produce
square-wave outputs of 5, 0.5, and .05
Hz to provide gating times of C.1, 1.0,
and 10 seconds, respectively. The
square-wave output of U1 at pin @ is
differentiated by components C1 and
R14 to produce a spike-like upcate or
store pulse, which is applied to U2 at pin
5. The same output is integrated by C2
and R16 to provide a delayed reset
pulse that is then applied to U2 at pin
13.

The amplitude of the input signal
(applied to J1) is limited by diodes D1
and D2, and. then fed fo op-amp U3,
which only amplifies the positive alter-
nation of the sinewave input. The out-

put of U3 is applied through iNpUT
selector switch S7 (when in the teC.
position) to the base of Q8 (which
along with Q7 forms a Schmitt trigger).
The Schmitt trigger produces an output
pulse train at the collector of Q7 that
coincides with the frequency of the in-
put signal.

The output of the Schmitt trigger is
gated off and on by the shorting/non-
shorting action of Q6, which is driven by
the precision gating pulse from U1,
When $7 is in the light-beam position,
the input to the base of Q8 is derived
from the collector of Q9 (a PH103 pho-
to-Darlington). The value of capacitor
C7 determines the circuit’s slowest re-
sponse fo a change in light.

In the events mode, the gating action
of Q6 is disabled by 53-b, which keeps
Q6 from turning on and shorting out the
Schmitt trigger’s pulses. Switch 53-a ap-
plies a constant high to the counter’s
update (store) input, while S3-c con-
nects a 1.5k resistor directly across the
input jack to provide added noise im-
munity fo prevent false counts.

The counter, U2, has built-in multiplex-
ing and supplies fransistors Q1 through
Q4 with the proper switching signals to
energize the appropriate digit of DISP1
(an NSB3881 four-digit display). The
decimal must also be multiplexed and
its position is selected by S4-a.

The power saver switch, 1, is an SPDT
unit with on/offmomentary-on con-

' -+ 3 INCHES
r

tacts. The current requirements at 5
volts DC are 100 mA when S1is in the FuL
POWER OF BRIGHTEN pOsitions, and 35 mA in
the saver (disptay off) position. Proper
use of the LGHT Beam feature draws an
additional 5 milliamperes.

Power for the circuit can be derived
from either of two sources—from a bat-
tery pack or from the AC line—and
should not exceed 6 volts. Four AA cells
provide sufficient power for portable
operation. The AC derived power sup-
ply consists of T1, D5, D6, C8, CY, and U4.
in that subassembly, AC line voltage is
stepped down to 12 volts by T1 and fed
to D5 and Dé for full-wave recfification,
and filtered by C8 and C9. The filtered
12-volt DC output of the rectifier is then
regulated to 5 volts by U4 (a 7805 5-volt,
1-amp voltage regulator). A medium-
power regulator could be used but the
7805 is much easier to locate.

Construction. The Budget Frequency/
Events Counter was built on a printed-
circuit board, a template for which is
shown in Fig. 2. (For those notinclinedto
etch their own board., an etched,
drilled, and plated printed-circuit
board is available, along with a list of
sources for hard-to-find parts and a
layout template for the front panel,
from the supplier listed in the Parts List)

After you've obtained the parts and
the printed-circuit board, assembly can
begin. Start by installing IC sockets at

~

Fig. 2. The Budget Frequencyv/Events Counter was built on a printed- circuit board;

shown here is a template for that board.
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the positions indicated for U1, U2, and
U3, using Fig. 3 as a guide. Then install
the jumper connections and passive
components (resistors, capacitors, etc)
followed by the semiconductor devices
(diodes, transistors, but not the IC’).

Because Q9 is sensitive to light com-
ing from any direction, it must be inser-
ted into a light-tight housing. in the
author’s prototype, a 6.3 mm O.D. coax-
ial power plug (Radio Shack 274-1572)
was used as a housing for Q9. All the
guts were removed, the hole for the
wire lead was plugged with a duct-sea-
ling compound and two 1/16 inch holes
were drilled near the plugged end of
the housing so that the leads of Q%
could be connected to the board.
There are 12 foil pads (only four are
used in Fig. 3) in the area where the
plug housing is to be located so that
wire straps can be fofmed around the
plug housing and soldered in place fo
hold the housing firmly against the
printed-circuit board.

Next we come to the display. The dis-
play mates directly to the foil fingers on
the printed-circuit board. Two of those
fingers have provisions for a length of
hookup wire o be threaded through a

and let them extend no more than e
inch beyond the board’s edge. Solder
along the length of the foil fingers and
use the pratruding wires as indexing
pins; they are to be inserted Into holes 2
and 16 of the display board. Hold the

display tight against the printed-circuit
board at a 90-degree angle as you
tack solder the two wires. Once you're
sure the angle is correct, form soider
bridges between all other board/dis--
play connections.

couple of holes for mechanical sta-
bility. After threading the wires through
the holes, press them flat against the foil

As can be seex from the open-cabinet view of the project, the orientation axd positioning

of the board and the off-board componenis plays a big part in determining the size of the
cabinet used fo house the project.
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Once all the on-board components
have been installed, check your work
for the common construction errors—
solder bridges, cold solder joints, mis-
placed or misoriented components,
efc. If you find any problems with the
assembly, correct them before going
any further. If all checks out, put the
printed-circuit assembly to the side
while you prepare the enclosure that
will house the project.

The author’s prototype was houszdin
a plastic enclosure (with metal front
and rear panels) measuring about 673
by 5 by 2% inches, but any plastic
enclosure of sufficient size will do. Begin
preparing the enclosure by drilling nine
holes of appropriate size in the front
panel to accommaodate the front-pan-
el controls and jacks. Next it will be nec-
essary to make a cutout (about 1% by 72
inches) in the front panel for the four-
digit display (DISP1).

It will also be necessary fo drill three
holes in the rear panel of the enclosure:
one through which the AC line cord will
pass and the other two to hold the bat-
tery holder in place. (Two flat dual AA
cell holders would be the easiest to
mount on the bottom shell of the en-
closure near the rear. But since such
holders dont appear to be common,
you may have to improvise with what-
ever you can locate) Two additional
holes are needed, and are drilled inthe
floor of the enclosure to mount trans-
former T1 in place. Transformer T1 is
mounted to the left of the printed-cir-
cuit board; there's room for a larger
fransformer if you happen to have one
on hand.

Once all the necessary holes and the
cutout have been made, attach the
off-board components to the en-
closure, Solder a 1500-ohm resistor from
the center contact of J1 to a center
contact of S3-¢, as shown in Fig. 3. Con-
nect the off-board components to the
printed-circuit board with lengths of
wire. The signat wires between the jacks
and the printed-circuit board should
be oriented away from the counter
section to minimize radiation pickup. As
an additional safeguard, its a good
idea fo use shielded wire. You'll find it
more convenient to make connections
to the panel controls by routing the wir-
ing directly to the foil side of the board.
The square take-off pads are easy to
spot there.

Connect one hot lead of the line
cord fo T1s primary, and the other to
switch S&. The ground (third) lead of the
3-wire line cord is then connectad to

S1
SAVER

| -
| "SEETEXT

| ©

J1
INPUT

— O

LIGHT

Fig. 3. When assembling the counter, first install IC sockets at the positions indicated for
UL, U2, and U3, then the jumper connections and passive components (1e¢sistors,
capacitors, etc.), followed by the semiconductor devices (diodes, transistors); do not
install the 1C's until the intial checkout has been performed.

the shell (casing) of T1. That reduces the
chance of random triggering (counts)
when the counter is in the events mode.
Once all the wiring has been com-
pleted, check your work for errors.

If all seems okay, mount the board in
its enclosure. There are three mounting
holes in the printed-circuit board. The
prototype has a bracket formed of 062
aluminum with one end attached
around the INpUT switch bushing. The
other end is attached to the board with
a 4-40 machine screw through a hole
near the voltage reguiator.

With the LED display fitting snugly into
a front-panel cutout, everything is held
together reasonably secure. Insulate
the display’s foil from the metal panel.

A small hole must be cut in the right
side of the enclosure for the light to
enter. Save that task for last when every-
thing is securely in place. Drill a small
pilot hole where you think it should be
after doing your best measuring and
adjust for any error in placement as you
enlarge the hole to one-eighth inch.

Checkout. Before inserting the ICs in

their sockets, check for the proper AC-
derived DC voltage at the input and
output of the voltage regulator, U4,
There should be no noticeable ripple if
checked with an oscilloscope. After
several minutes of operation, the tab of
the regulator should merely be warm to
the touch. If the DC voltage at the out-
put of the regulator is reasonably rip-
ple-free, turn off the power, discharge
the filter capacitors, and install the IC.
Pin 1 of the PXO-1000 oscillator is at the
end where there is a window for the
crystal.

Once all the IC's have been installed,
power up the circuit. With all the IC's in
place and the power on, the display
should indicate "0000" if the power saver
swifch is set to the rulL power position.
There will be a decimal point among
the zeros if the 0.1 or 10 second gate
time is selected. If any count is dis-
played, pressing the reser button should
clear it, but it will not be apparent until
updating occurs when the counter is in
the FREQUENCY mode.

When using the ueHT Beam input in the

(Continued on page 104)
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TEMPERATURE CONTROLLER

Need precise temperature control for photographic work, making PC
boards, or any other application? Here’s a circuit that can give you
rock-steady temperatures to within 0.5°F.

ere is a device you can use for
Hfhose tight temperature re-

quirements, such as developing
and printing black and white or color
photographs, or even baking the “re-
sist” on a printed-circuit board. You can
even use it fo control an electric space
heater. Other applications are limited
only by your imagination.

With the Precision Temperature Con-
troller, temperature regulation to within
0.5°F is easily obtained by a unique
method of “phase control” rather than
*on” and “off” switching. Heating starts
with full line voltage to the heater; as
the desired temperature is ap-
proached, the voltage to the heater
gradually drops until temperature equi-
librium is reached at some very low
voltage. The controller’s range is
68-250°

Circuit Description. The circuit is de-
signed around U1, an LM3524 puise-
width modulator (see Fig. 1). That IC is
normally used in switching power-sup-
ply circuits, but it is versatile enough to
be used in a number of other applica-
tions, including temperature control.
Among the IC’s features are an internal
5-volt regulator capable of supplying
up to 50 mA to external circuitry and a
programmable internal oscillator that
can output up to 100 kHz.

BY JOSEPH GIANNELLI

In this circuit. a negative tempera-
ture-coefficient thermistor is used as a
temperature sensor and is connected
in series with the non-inverting (+) input
of U1s internal error amplifier (pin 2). A
reference voltage is fed to the inverting
(—) input of that amp (pin 1). The error
amp’s output is then compared with a
sawtooth generated by the IC's os-
cillator. The result of the comparison is a
variable duty-cycCle pulse frain that is
available at pin 11; the duty cycle will
be between 0 and 45%, depending on
the inputs at pins 1 and 2 (more on that
in a moment).

The output of the IC’s error amplifier is
available at the compensation termi-
nal (pin 9). The amp’s gain can be con-
trolled by loading that pin, or by
feeding it back to pin 1. To cut the gain
from 80 dB to 38 dB and avoid excessive

Here's one of the author’s applications for
the controller—a home-made oven used 10
drv PC-boards in less than one-half hour.

loading at pins 1 and 9, both types of
gain control are used.

The internal oscillator frequency is set
by C1 and R4. With the values shown,
the output pulse train (at pin 11) will
have a frequency of 150 Hz. Capacitor
C2 rolls off the error-amp well below
that frequency. Resistor R3 was added
in series with the thermistor probe to
satisfy the IC's "common-mode” input
specification of 1.8-3.4 volts for the full
temperature range.

The pin-11 output is fed to an op-
toisolator. The balance of the circuit, to
the right of the optoisolator, may look
somewhat familiar to you. It is pretty
much a classic light-dimmer circuit with
the role of the control potentiometer
being filled by the optoisolator.

Temperature control is achieved by
varying the “setting” of the “potentiom-
eter” (the optoisolator) by varying the
on-time of that device’s light element.
And, of course, that is done by varying
the duty cycle of U1's output. Maximum
duty cycle (45%) is achieved when the
pin-1 voltage is much lower than the
voltage at pin 2. As warming increases,
the thermistor's resistance decreases,
decreasing the voltage at pin 2. As the
pin-2 voltage approaches the pin-1
voltage, the output’s duty cycle de-
creases, reducing the amount of power
delivered to the heating element.
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Fig. 1. The heart of the Precision Temperature Controller is Ul, an LM3524 pulse-width
modulator. That IC is normally used in switching power supplies, but is versatile enough
that it can be used in many other applications, including this one.
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Fig. 2. While any construction techrique can be used, the author elected 1o use a printed-
circuit board. If you choose 10 do the same. here’s a PC pattern that you can use.

The heating element is connected to
the circuit via SO1. An LED is connected
across SO1 to serve as a heating indica-
tor. It's brightness will vary with the
amount of power delivered to that
socket,

Construction. While any construction
technigue can be used, the author
elected to use a printed-circuit board.
A template of the author’s PC board is
shown in Fig. 2. As shown in the parts-
placement diagram (see Fig. 3), all
parts except TR1, J1, SO1, R8, LED1, and,
of course, the probe assembly mount
on the board.

Except for the Triac, the off-board

components mount to the front panel
of the projects enclosure. The Triac (TR1)
is mounted ona 2 x 2 x Y-inch heat
sink mounted above the PC board on
Y-inch standoffs. The voltage regulator
{U2) should also be heat sinked. The
author found that a small (% x 1%-
inch) piece of scrap aluminum worked
well for that.

Use any enclosure that's large
enough to accommodate the project
comfortably. The PC board should be
mounted on Y-inch standoffs on the
bottom of the enclosure.

The next step is to assemble the ther-
mistor probe. Details for that task are
shown in Fig. 4. Start with about a two-

Py

PL2
117VOLTS
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foot length of miniature (small-diame-
ter) coaxial cable. Wire the thermistor
across the end of the cable as shown
and then thread the cable through a 6-
inch length of ¥s-inch L.D. brass tubing.
Place asmallamount of heat-sink com-
pound over the thermistor and then
push it into the tube until only about a
Ye-inch pigtail extends beyond the end.
Crimp that end of the tube and solder
to seal it closed. Use a piece of heat-
shrink fubing on the other end of the
tube to provide a more finished look
and to supply a degree of strain relief.
Waterproof the. probe with a good-
quality silicon sealant for applications
where it is likely to be placed in liquid.
Finish up by placing a line-mounted
jack on the free end of the cable.

Using the Controller. The Tempera-
fure Controller must be calibrated for
use in any particular application. When
warming a liquid, for instance. place
the probe in the liquid and plug the
heat source—such as a submersible
heater or a hot plate—into SO1. Begin
with potentiometer R8 set fully coun-
ferclockwise and apply power.
Monitor the temperature with a good
quality thermometer. Advance temper-
ature control R8 until the LED just begins
to glow. Each time the LED goes out,
advance the temperature control as
before until the LED just begins to glow
again. Repeat the process until the de-
sired temperature is reached as indi-
cated on the thermometer. Note the
position and you are done.
Calibrating the controller for warm-
ing corrosive chemicals such as PC
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PARTS LIST FOR THE
PRECISION TEMPERATURE
CONTROLLER

SEMICONDUCTORS

Ul—LM3524 regulating pulse-width
modulator, integrated circuit

U2—7812 12-volt, l-amp voitage
regulator, integrated circuit

U3-—VTL3A26 optoisolator/coupler,
integrated circuit (Allied Electronics
890-0226)

TR1—Q4025L6, 25-amp, 400-PIV, Triac

D1, D2—{N400I, l-amp, S0-PIV,
rectifier diode

D3—HT32 Diac

D4—1N4003 1-amp, 200-P1V, rectifier
diode

LEDI-—Jumbo light-emitting diode

RESISTORS

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

R1—360-ohm

R2-—51.000-ohm

R3. R6—33,000-ohm

R4—82,000-ohm

R5—2400-chm

R7—47.000-ohm

R8—5000-ohm potentiometer. linear
taper

R9—91,000-ohm

R 10—2000-ohm

RI1—75-0hm

R12—15,000-ohm

R13—18.000-0hm, 2-watt

R14—130-ohm

CAPACITORS

Cl. C5. C6—0.1-uE polyester
C2—2.2-uF, 35-WVDC, tantalum
C3—0.033-pF polyester
C4—47-pE 25-WVDC, electrolytic

ADDITIONAL PARTS AND MATERIALS

Tl1— 28-volt CT, 175-mA, transformer
(Allied 928-4101 or equivalent)

J1—M iniature phone jack (Radio Shack
274-1565 or equivalent) |

PL]—Miniture phone plug (Radio Shack
274-1567 or equivalent)

PL2—117-volt AC molded power plug
with line cord

SO1—AC socket

Thermistor (negative temperature
coefficient, Keystone
AL03006-58.2K-97-Gi or equivalent,
Allied 837-5210), printed-circuit
board materials, enclosure, brass
tubing for probe, miniature coaxial
cable (Radio Shack 278-752 or
equivalent), LED holder (Radio Shack
276-079 or equivalent), wire, solder,
hardware. etc.

Note: Many of the components used in
this project are available from Allied
Electronics. 401 East 8th St., Ft.
Worth. TX 76102, Tel. 800-433-5700
Allied also has stores nationwide:
contact them directly for the one
nearest you.

—J—" an 1
u3 = R14—D)F
= ——_'} a — =
—C5 —
J s oo o RS
S pipoe = —I
. "
ptg ——GC3— 15
| D3 =—f2—<les=swpg 1L
- ¥ ¥ R9
l
1
u2 &
\ ! Cl—t 2 R8
~— LG4 ~—RI—% :
-__’ __—R4_—
IERH D2 g B
] T ! o R13m D4
—————¢—
[T__ s
\J
e e S
T
(29 '
| | PL2
‘ l
S01 {
! \
J

Fig. 3. Most of the parts mount on the board, as shown here. The Triac (TR1) requires a
hefty heat sink, so it is mounted above the bourd on standoffs.
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Fig. 4. A negative temperature coefficient thermistor is used as a temperature sensor. It is
mounted in a temperature probe using the technique illustrated above.

etchant or photographic developer re-
quires a slightly different procedure to
protect the probe. Place the container
containing the liquid on a buffet-type
warming fray and place the probe on
the warming tray itself. Increase the set-
ting of R8 as before, monitoring the lig-
uid's temperature with a thermometer
until the desired temperature is
reached. Note the setting to complete
the procedure. Note: Be sure to use a
warming plate, not a conventional hot
plate for this. A hot plate generates too
much heat too quickly and will likely
damage the probe,

There are many other applications
for the Temperature Controller. For in-
stance, the author used it to speed the
baking of resist onto a PC-board blank.
The “oven” can be made from a csokie

fin. Holes should be punched in the bot-
tom of the tin for mounting and 1-inch
standoffs to create a platform for the
board. Corrugate the top edge of the
tin to allow for ventilation while prevent-
ing light from getting inside. Add ther-
mal insulation by wrapping the tin with
layers of cloth (taped in place) and
adding a layer of corrugated card-
board to the top of the lid. To insert a
thermometer for the one-time calibra-
tion procedure, drill a ¥a-inch hole one-
inch from the bottom of the tin. As
shown in the photo, use a buffet-type
warming tray as the heat source and
place the Temperature Controller's pro-
be directly on that tray. By raising the
temperature in the oven to 120-150°
drying time can be reduced from over-
night fo % hour. |
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s easy to add CW and SSE ca-
pability to a low-cost shorhvave
radio. When you do, you'll be able
to hear not only CW transmissions in
Morse code, but also single-sideband
(SSB) voice communications from
hams, aircraft pilots, and the military.
That's accomplished by adding a beat-
frequency osciliator (BFO) to the radio
circuit; the output of the BFO mixes with
the incoming signat. The circuit, which
we will henceforth refer to as the CW/
SSB Adapter, replaces the missing car-
rier in an SSB signal, and it converts a
CW signal into an audible fone.

The CW/SSB Adapter can be used
with a portable transistor receiver or the
car radio that you use with our -igh-
Performance Shortwave Convarter
(Popular Electronics. October 1989).
All that's required is that the receiver
have a 455-kHz intermediate frequen-
¢y (IF). Practically all do, but it's a good
idea to check the IF before modifying
the receiver.

How it Works. A schematic diagram
of the CW/SSB Adapter is shown in Fig. 1.
The circuit—consisting of a 455-kHz IF
fransformer, a 2N2222 general-pur-
pose transistor, and three support com-
ponents, is little more than a simple
Hartley-type, beat-frequency oscillator
(BFO) designed to put out a clearn 455-
kHz sinewave,

For the technically minded, here’s
how it works. Suppose power has just
been turned on. Resistor R1 feeds a
small amount of current into the base of
1, which makes @1 conduct. With 1

rhven ju »u o

conducting, a surge of current is sent
from the emitter of Q1 through T1. The
primary of T1 has a capacitor across it,
forming a tuned circuit, which imme-

47012V
§1 FROM RADIO
OFF=AM ——
ON=SSB/CW +T i]
R2 7o o1
2.7K 2N2222

O N L (o

FLACE
NEAR OR
AROUND

DETECTOR DIODE

Fig. 1. The CW/SSB Adapter is made up of
very few components, and none of them
are critical.

Add CW and SSB
10 any

Shortwave

Recerver

Whether you’re
thinking of getting
your ham oper-
ator’s license, or
Jjust have a yen to
eavesdrop on CW
and SSB communi-
cations, this inex-
pensive circuit can
help you reach your goal.
MICHAEL A. COVINGTON, N4TMI

diately converts the surge of current
into an oscillation, rather like the way a
bell rings when hit sharply. Left alone,
the oscillation would die out, but @1
amplifies it and keeps it going.

Construction. This circuit is designed
to be built from salvaged parts, so
check your junkbox before shopping for
parts. Transformer T1, a 455-kHz IF trans-
former, can be taken from any dis-
carded AM radio. Given a choice, use
the first or second IF fransformer, usually
color-coded yellow or white. if the radio
is AM/FM, be sure you don't get a 10.7-
MHz transformer from the FM section
(usually orange, blue, or green).

Transistor Q1 s likewise ajunkbox item.
Almost/ony general-purpose NPN sil-
icon transistor will do; the 2N2222 (used
in Fig. 1) and 2N3904 are good exam-
ples. A junked radio will probably con-
tain at least one C945 (a general-
purpose amplifier transistor), which will
also do just fine.

The author’s proiotype of the CW/SSB
Adapter was built on a small piece of
perfboard, the layout of which is not
critical. The output of the CW/SSB
Adapter should go into a shielded ca-
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ble, as shown in Fig. 1. You can get
pieces of small-diameter shielded ca-
ble from junked tape recorders, record
players, or microphones.

Tuning Up. After you've assembled the
CWISSB Adaptor, but before installing it
in the radio, take a moment to adjust it.
Remove the shield (but not the insula-
tion} from the final inch or two of the
CWI/SSB Adapter output cable and
place the unshielded part near the ra-
dio’s detector diode. If you don’t know
where the detector is located, just put it
close to the radio’s IF tfransformers.

Next, turn on the radio and tune in a
shortwave broadcast station that has a
fairly strong signal. Then apply power to
the CW/SSB Adapter. Adjust the trans-
former’s funing slug until you get a nice
loud whine in the receiver. If the trans-
former was taken from a correctly
aligned radio, you'll probably have to
turn the siug counterclockwise two or
three tumns. There may be more than
one position that gives a whine; select
the loudest one. Don't be disappointed
if the whine is not especially loud.

Troubleshooting. If you don't hear a

T ———— -

The CWISSB Adapter is easily installed
inside of an inexpensive receiver such as
this Realistic DX-40 AM/FM/SW unit.

J -
Once switch S1 is in place, if’s a good
idea to label the switch positions on the
outside of the receiver’s enclosure.
Removing power from the circuit, by
fipping SI to the AM position, effectively
disconnects the Adapter from the
receiver’s detector diode.

The installation of the CWISSB Adapter does not require that any wire connections be

broken. Instead, the circuit is coupled to the receiver's detector diode

through shielded wire.

PARTS LIST FOR THE
CW/SSB ADAPTER

QI—2N2222, 2N3904, or similar
general-purpose NPN silicon
transistor

R1—I-megohm, Y&-watt, 5% resistor

R2—2700-ohms, Ys-watt, 5% resistor

C1—39-pF polyester or ceramic-disc
capacitor

T1—455-kHz IF transformer (see text)

SI—SPST toggle switch

Printed-circuit or perfboard materials,
shielded cable, hook-up wire, solder,
hardware, etc.

whine coming from the shortwave sef,
try coupling the CW/SSB Adapter more
closely to your receiver by actually
wrapping the output lead around the
detector diode. An alternative to-that
would be to put the shortwave set aside
and test the CW/SSB Adapter with an
inexpensive AM radio that doesn’'t have
much shielding.

If you still can't get a whine, the CW/
SSB Adapter is probably not oscillating.
Check your wiring carefully and try
using a lower value for R1 (perhaps
330k or even 100k). Also try swapping
the ends of the tapped side of T1.

Installation. Mount the Cw/SSB
Adapter circuit board and power
switch wherever its convenient inside
the radio. Be sure to tap into the radio’s
power supply after the main on/off
switch so that the CW/SSB Adapter can't
drain the battery if it's accidentally left
on. The balance of the installation is
simple since there is no direct connec-
tion from the CW/SSB Adapter output to

39pF l 39pF

30pF
P 100pF m

OR
LARGER LINEAR
A

B C

Fig. 2. Any of these sub-circuits can be
added to the CWISSB Adapter to make it
tunable, and there is no instance in which
one is prefered over the others. Which one
you use is determined by what you happen
to have on hand.

the radio. Instead, you'll rely on coup-
ling as you did when tuning up.

Your job is to find the best place to
couple the circuit. The Adapters signal
should be kept out of the anternna so
that it doesnt get info other receivers,
and out of the AVC (automatic voltage
control) system so that the receiver
doesn’t mistake it for a strong incoming
signal and reduce its gain. Usually,
wrapping a few turns of wire around the
detector diode is sufficient.

Test the coupling by tuning to a short-
wave broadcaster and turning on the
CW/SSB Adapter. If you don't get a loud
whine, the coupling is too weak; but if
the received signal disappears when
the CWI/SSB Adapter is turned on, the
coupling is too strong. Adjust the posi-
tion and the amount of coupling
(number of turns) as necessary. Above
all. be sure not to make a direct elec-
trical connection.

How to Tune CW and SSB. You'll find
(Continued on page 108)



n the early years, a wide variety of

transmitters were designed and

used, although none cf them
reached the level of sophistication that
even Inexpensive CB units have today.
The history of radio fransmitters (and of
course receivers) is one of sconstant
growth.

The earliest fransmitters were sgark-
gap models. While modern radi-
otelegraph operators are used to hsar-
ing the singsong “beep beep beep” of
undamped continuous-wave transmit-
ters, early wireless operatars heard a
raucous “zzzt zzzt zit” sound fiom damp-

BY JOSEPH J. CARR

ed spark-gap trensmitters that were
then the norm. Despite their simplicity,
they weren't banned by the FCC until
1938.

Radio stations were also different
than today’s stations. In the pre-World
War | erq, only the low frequencies (less
than 1000 kHz) were used, and waves of
those frequencies have very long
wavelengths, Because antenna szeis @
function of wavelength, very tall towers
were common.

Radio Arlington (also called NAA), the
Navy’s primary radio station at one
fime, had two 400-foot towers and one

EARLY B
TRANS

The history of radio is
chock full of colorful
stories, and there’s a
lot that we can learn
from them even today.

600-foot tower. Radio Arlington was lo-
cated in Arlington, VA, across the Pot-
omac River fram Washington, DC.
People traveling north on Washington
Bivd. foday can see the two buildings
(shown in the pnoio that appears on
this page) still standing a few blocks
past Columbia Pike. The towers them-
selves, however, were torn down some-
time inthe early 1940's to make alr room
for National Airport, and are survived
only by a histotical marker sign and
their bases (which are now called
“parking lots”). The old NAA station was
decommissioned in 1956.
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Hertz’s Contribution. When the air
between two points becomes ionized,
its electrical resistance breaks down
and current flows in the form of a high-
voltage spark throught the normailly in-
sulating air. The most spectacular ex-
ample of that phenomena is natural
lightning. As any AM band or shortwave
listener will attest, lightning generates
RF signals across a wide swath of the
radio spectrum. The RF is generated, in
part, because the spark or lightning
“bolt” is actually a large number of os-
cillating bolts. The electrical current
rapidly oscillates back and forth be-
tween the two poles. Early radio pi-
oneers discovered that spark energy

This was the most powerful rotary spark-
gap transmitter of its time. Installed at a
Navy radio station, it produced 100 kW on
a frequency of 113 kHz. In the lower
portion of the picture are the motor and
rotary spark gap. To the lower right are
the compressed-air high-voltage
capacitors, and on top of the platform you
can see the oscillation transformer.

SPARK
ColL

BATTERY

could be tapped and used in radio
transmitters.

Heinrich Hertz discovered in 1887
that electromagnetic waves could be
generated with a spark-gap appara-
tus. The transmitter consisted of an in-
duction coil that generated high
voltage from an interrupted-DC source
(a battery) and a pair of copper plates
that were used for the antenna. The
receiver was a resonant length of wire
wound to form a coil with its ends termi-
nated in a spark gap. When the trans-
mitter was keyed, a spark jumped
across the receiver-coil spark gap.

Hertz conducted his experiments on
frequencies from 31.3 to 1250 MHz
(wavelengths of 960 cm to 24 cm). It is
interesting to note that those frequen-
cies are in what we now call the VHE UHE
and lower microwave regions. Al-
though Herfz conducted his experi-
ments in that range, it would be nearly
fifty years before those wavelengths
were commercially viable. The early
practical success of radio depended
on using much longer wavelengths.
Marconi, for example, used a wave-
length of 960-meters (313-kHz) in his fa-
mous experiments and public demon-
strations.

Hertz's apparatus was exceedingly
crude, but it worked over the short dis-
tances he needed to demonstrate his
experiments and prove his theories.
With such a simple set-up, Heinrich
Hertz verified Maxwell's equations for
electromagnetic waves (previously
used to explain visible light and infrared
radiation), demonstrated that elec-
tfromagnetic waves with wavelengths
longer than infrared actually exist, and

ANTENNA
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Fig. 1. One of the earliest practical spark-gap 1ransmitiers used by experimenters and
amateur-radio operators was this spark-coil design. Spark coils are high-volrage
transformers, usually encased in wood or some other insulating material, that incorporate
a vibraror or interrupter switch in the primary circuir.

measured the approximate wave-
lengths of such radiation. Perhaps the
most important contribution of Hertz
was that he initiated the search for
practical wireless telegraphy.

Spark Gap Transmitters. The very
earliest spark-gap transmitters used a
simple high-voltage spark gap cou-
pled to a helical coil. Energy for the
spark gap was stored in a Leyden-jar
capacitor that was charged by an in-
duction coil. It produced a very wide-
band signal that caused tremendous
interference with nearby stations. Later,
the spark-gap transmitters used an os-
cillatory coil in place of the helical coil.
Those devices reduced the bandwidth
required, and so permitted more sta-
tions to operate in the same segment
of the spectrum.

One of the earliest practical spark-
gap fransmitters used by experimenters
and amateur-radio operators was the
spark-coil design (see Fig. 1). Spark coils
are high-voltage transformers, usually
encased in wood or some other insulat-
ing material, that incorporate a vibrator
or interrupter switch in their primary cir-
cuit. When DC is applied to the primary
of the transformer, the vibrator chops it
to allow it to pass through the trans-
former like AC. If a telegraph key is
wired in series with the DC input to the
primary circuit, as shown in Fig. 1, then
the high voltage will turn on and off in
step with the key.

The high-voltage secondary of the
spark coil is connected across a spark
gap. When the key is pressed, an elec-
trical spark will oscillate between the
points of the spark gap. Some tuning is
provided by the variable series-reso-
nant tank circuit {C1/L1) that is con-
nected across the spark gap. Coupling
to the antenna is provided by a varia-
ble inductor, L2, which is wound as a
transformer secondary with L1 as the
primary coil. Typical tuning instructions
called for agjustment of L1 and L2 for
maximum antenna current. Either a
hot-wire RF ammeter or an incandes-
cent light bulb in series with the anten-
na line was used as the indicator.

The design was very popular-among
radio experimenters and amateur ra-
dio operators. Some such designs were
published in Hugo Gernsback’s early ra-
dio magazines. Spark coils could be
bought from radio-supply houses (local
and mail-order), scientific-apparatus
companies, and auto-parts stores. The
latter source was viable because a
vibrator spark coil was the source of



high voltage for the spark plugs in the
Ford Model-T and other cars of the era,
The infroduction of the Kettering igni-
tion system, which was used for 50 years
until the invention of all-electronic igni-
tions, deprived hams of readily avail-
able “transmitters.” Many radio ama-
feurs used spark coils purloined from
the family “tin lizzy” for their transmitter! |
suppose that there were frequent argu-
ments over which took priority: a trip to
town or good DX.

An AC version of the spark-coil trans-
mitter is shown in Fig. 2. The spark coil is
replaced with a high-voltage 60-Hz
fransformer. The key was wired info the
primary circuit as shown. In most Cases,
the “"key” was either totally enclosed
and insulated, or it was actually an
electromechanical relay that was, in
turn, operated by an actual telegraph
key. Those arrangements were safer
than straight keying a live, high-power.
117-VAC circuit.

Although banned for tfransmission
purposes in the late 1930%, that same
spark-gap circuit was used in madical
devices called “electrosurgery gener-
ators” (or “Bovies,” after the inventor, in
medical jargon). During the 19307, sur-
geons discovered that RF power would
not only cut tissue cleanly, but also cau-
terized and nearly sterilized the tissue as
it cut. The spark-gap ES generator re-
duced bleeding (hemostasis) from the
surgical cut, and was considered supe-
rior to using the old scalpel-and-
clamps method. Although solid-state ES
generators began to replace the old
spark-gap types in the early 19705,
“brand new” spark machines (which in-
ternally looked like the models sold in
the 19307%) were sold as iate as the early
1980's. Some surgeons claimed that the
spark-gap models offered supetior he-
mostasis over the new solid-state mod-
els. Although only in my thirties in 1979, 1
had worked on spark-gap RF gener-
ators for several years—which nc onein
my radio club quite believed.

Another form of spark-gap transmit-
ter depended on a DC-driven motor/
generator that produced the AC re-
quired to operate the high-voltage
fransformer. Beyond that change, the
circuit is similar to the other spark-gap
fransmitters presented in this section.

Still another form of spark-gap trans-
mitter was the rotary spark gap shown
in Fig. 3. Although conceptually similar
to the fixed spark gap, an electrical
moftor was used o spin a rotorcry-style
electrode for the spark gap. Keying was
accomplished by interrupting the cur-

ANTENNA

\V4

L

T o
S1 U
MULTIPLE
"7 (KEX) . SPARK
VAC -~  GAP
o ca

T

Fig. 2. This is an AC version of the spark-coil transmitier. The spark coil is replaced with
a high-voltage 60-Hz AC transformer. That same spark-gap circuit was used in medical
devices called electrosurgery “machines.”
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Fig. 3. Still another form of spark-gap transmitter was the rolary spark gap. Although
conceptiially similar to the fixed spark gap, an electrical motor was used to spin a rotor/

electrode half of the spark gap.

rent to the primary of the transformer.
One of the photos shows the most
powerful rotary spark gap transmitter of
its fime, which was instailed at Navy ra-
dio station NAA in Aringfon, VA. It pro-
duced 100 kW at a frequency of 113 kHz.
In the lower portion of the picture are
the motor and rotary spark gap. 7o the
lower right are the compressed-air,
high-voltage capacitors, and on top of
the platform you can see the oscillation
transformer.

The design of spark-gap transmitters
changed in two major ways between
the turn of the century and World War |.
First, the helical coil was outlawed and
replaced with the oscillation trans-
former. That helped reduce the band-
width of the signal, although by
modern standards they were still very
broad. Next, the infroduction of
quenched spark gaps limited the
damping and provided a signal with
yet a smaller bandwidth.

Arc Transmitters. The arc transmitter
was invented in 1903 by Valdemar Poul-
sen. According to ifs inventor, it con-
sisted of a *..resonant circuit containing
a direct-current arc between carbon-
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THE HIGHEST POWER ARC GENERATORS
IN THE UNITED STATES

This 500-kW, 17 .5-kH:z arc generator was
installed in 1918 ai the U.S. Navy radio
station at Annapolis, MD, and was the
highest power arc transmitter in the
United States.

copper electrodes in a magnetic field
and a hydrogen atmosphere.” The US.
Nawvy first procured arc transmitters in
1907. In tests, an undamped continous
wave (or CW) 30-kW arc transmitter
outperformed a 100-kw, damped
spark-gap transmitter.

Another attempt at producing un-
damped CW signals was the Alexan-
derson Alternator, invented by Dr Ernst
Alexanderson of General Electric. The
alternator was similar in concept to the
alternators that generate alternating
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current for power distribution (of which,
GE was a primary source). The frequen-
cy of the AC produced by those gener-
ators is a function of the rotational
speed and the number of poles in the
generator’s stator. The power generator
produces 60-Hz AC, while the alternator
in your car produces a much higher
frequency AC (which is rectified inside
the alternator to produce DC for the
car battery). You can hear the car-atter-
nator frequency change with engine
speed if your radio suffers from alter-
nator interference. The Alexanderson
alternators produced high-power CW
signals in the 20-kHz region.

Vacuum-Tube Transmitters. The
earliest vacuum tubes could only oper-
ate at audio and the lowest RF frequen-
cies, were low powered, and were very
unreliable. They were also terribly ex-
pensive and tended fo be fragile. The

._::.! u 4

This Navy 5-kW shipboard arc
transmitter/receiver station operated on a
frequency from 100 to 250 kHz.

)

The 250TH E-M tube was a triode that
used a plate cap for the anode (on top)
and a side electrode for the grid.
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Fig. 4. Perhaps one of the most common forms of amateur tube transmitters was this
“pair of 45’s in push-pull.” The oscillator circuit was tuned in the plates and untuned in

the grids.

low-power problem was eventually
overcome, but not until relatively late. In
1915, the U.S. Navy radio station at
Arlington, VA had installed a radi-
otelephone transmitter with 2.5-kW out-
put on a frequency of about 120-kHz,
but it required 550 vacuum tubes in the
final amplifier to output it!

Two basic forms of transmitter design
emerged in the early vacuum-tube
era. First was the simple oscillator-type
fransmitter. In those models, an RF os-
cillator was coupled to the antenna
without any intervening stages. Perhaps
one of the most common forms of that
type of fransmitter in amateur circles
was the famous “pair of 45% in push-
pull” shown in Fig. 4. The name came
from the configuration of the circuit:
The type-45 triodes.were connected as
a “push-pull” oscillator. Keying was ac-
complished by grounding the directly
heated cathodes through a cathode-
bias resistor. Coupling to the antenna
was through a DC-blocking capacitor
(C2) and a tap on the plate tank coil.

The 45 oscillator served as a low-
power shortwave transmitter for ama-
teur-band operation for several years.
Although older hams fondly remember
the reddish glow of the tube plates,
those oscillators were unstable and
tended to have a high vacuum-tube
casualty rate. Because the tubes were
expensive, and often came from the
family broadcast-radio receiver, some
older magazines reported family fric-
tion over those transmitters.

The oscillator-type transmitter was
the simplest vacuum tube design that
could be accommodated, and sche-
matics and information on it appeared
in amateur-radio construction literature
until the early 19605,

However, in most tfransmitters the os-
cillator gave way in the 1930% to the
master-oscillator power-amplifier
(MOPA) design. Those transmitters iso-
lated the sensitive and low-powered
oscillator from the load and the prob-
lems that the varying load caused by
using an RF-power amplifier. The RF-
power amplifier also served to boost
the power levels to a much higher wat-
tage than an oscillator could handle by
itself. In some transmitters, there was
also an intermediate power stage be-
tween the oscillator and the power am-
plifier called a buffer amplifier. Those
are, however, still classed as MOPA
fransmitters,

World War Il spawned a lot of elec-
tronic developments, and indeed was
the first “electronic war” in history. The
power levels of vacuum tubes had al-
ready been increasing in the late
19305, but with World War Il pushing
their development, a lot of kilowatt and
higher power-level tubes were inven-
ted by Eitel-McCullough, RCA, and
other manufacturers.

As examples, the 250TH Eitel-Mc-
Cullough tube was a triode that used a
plate cap for the anode (on top) and a
side electrode for the grid. The 304TL
and 304TH tubes were designed with
essentially four parallel triodes inside
the same envelope.

Those tubes were intended mostly for
HF service in grounded-grid power am-
plifiers. RF power tubes finally came of
age with the invention of high-power
tetrodes, such as the 4-400, 4-1000, and
high-power pentodes, such as the 813.
The invention of those tubes, and others
of the same class, forever changed the
look of radio transmitters—without a
doubt for the better.
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Terk-ish Delight

TERK pi2 ACTIVE INDOOR FM ANTEN-
NA. Manufactured by: Terk Tech-
nologies Corporation, 56 Harrison
Street, New Rochelle, NY 10801. Price:
$79.95.

For those of you unfamiliar with it, the
term “‘active antenna’ does not refer to a
piece of wire that moves around a lot.
Rather, an active antenna is one that incor-
porates a built-in amplifier to improve re-
ception. It is an active, as opposed to a
passive, device; hence the name. Terk
Technologies has been manufacturing ac-
tive antennas for a few years now and the
Terk pi2, its latest model, incorporates a
new twist that may prove beneficial to
quite a few listeners.

The pi2 is a little antenna intended for
unobtrusive indoor use. It is encased in a
disk-shaped molded plastic housing about
five inches in diameter and can stand up-
right on an integral base or be laid flat so as
to require only about an inch of headroom.
We’ll have more to say on the subject of
positioning later on. A wall-plug-type DC
supply provides the power to drive the an-
tenna’s amplifier. There’s no power switch
(although there is a green power-on indica-
tor), but since the amplifier consumes only
about half a watt, it won’t hurt you to leave
it plugged in all the time. If the half-watt is
of great concern to you, plug the trans-
former into one of your receiver'’s switched
outlets so it is on only when the receiver
itself is on.

We wanted to open the pi2 to see what
was inside, but the sealed ‘*hockey puck”
case precluded that. We surmise, though,
from the shape of the case, that the antenna
is a simple loop. A blurb on the box—
which, by the way, you should keep since
it contains more information about the an-
tenna than do the instructions!-—more or
less confirms that: it refers to the antenna
as a “‘gamma loop™ design (U.S. Patent
4,801,944). We advise you to take what’s
on the package with a grain or two of salt
though, since it has a tendency to dou-
bletalk and hyperbole.

As we got ready to put it into action, we
searched in vain for adequate information
on positioning the antenna. You can use
the pi2 in either of two basic positions:

< tuning >
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honzontal or vertical. In its horizontal po-
sition, which allows it to be set nearly
unnaticed atop a tuner or to fit into tight
shelf space, the antenna works omnidirec-
tionally. That is, it picks up signals equally
well from all directions, & characteristic
you might find useful if you listen to sev-
eral stations broadcasting from different
cities. When it stands up vertically, the pi?
becames directional, says the box, allow-
ing it 10 “pick up specific stations and
eliminate multipath distortion” and noise.
Hawever, neither the box nor the scanty
instructions within tell you which way to
turn the antenna to get the best results—do

you turn it broadside to the station you
want, or edge on? And, if the answer is
“broadside,” does it matter whether the
front or the back of the antenna is facing
the transmitter?

Our experiencz with conventional loop
antennas tells us that the loop should be
breadside to the station, and that it will
reccive equally well from the front or the
back. Our limited testing of the Terk, how-
ever, secemed to indicate that it favored
stations coming in off its edge. In the end,
we guess, you'll just have to wave the
antenna around the roam until you get the

{Continued or: page 8)
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The Young Lady
Who Lived in a
ROM

OPTONICA VC-G980 VCR WITH
VOICE COACH REMOTE CONTROL.
Manufactured by: Sharp Electronics
Corp., Sharp Plaza, Mahwah, N} 07430.

Price: $649.95.

. We have heard that there are lots of
people out there—none of them GIZMO
readers. naturally—who still sit in front of
their VCR’s with the digits of the clocks
flashing in their faces; they haven't yet
figured out how to set the time. And when
those people attempt to program their ma-
chines, they consider themselves lucky if
they get them to record anything at all—on
any channel, at any time. Just turning the
VCR on is an accomplishment!

We thought you'd be interested in know-
ing what one company. at least, is doing to
combat VCR illiteracy. For people who
won’t read the manual that comes with its
Opionica VC-G980 VHS VCR, Sharp
Electronics supplies with it a remote con-
trol that talks them through the program-
ming procedure. Yes, folks, there’s a lady
in there who. at the push of a button. tells
you which button to push next! We'll come
back to her in a little while.

First, the VCR itself. Although it lacks
the “frills” that a megabyte or so of digital
memory would give it, the VC-G980 does
offer most of the basic ones: MTS sterco
with VHS Hi-Fi sound, HQ picture sys-
tem. index search. four heads, on-screen
display, etc. There are also a couple of
unusual features that one doesn 't normally
find included as **standard™ on a VCR.

For example, there’s a button marked
“tamper proof” on the remote. When you
push it, the VCR will refuse to respond to
any commands that follow. That feature
may come in handy for situations where
you don’t want other people messing with
settings you've made. The recorder can be

unlocked by pressing the tamper-proof

button again. If you lose the remote. you
can also releasc the function by pressing
the all-clear button on the VCR. which
may also be the route taken in desperation
by those who want to use the unit when
you’ve iocked it up and taken the remote
with you. Unfortunately, pressing all clear
not only releases the tamper-proof mecha-
nism, it also erases al/l the VCR's pro-
gramming. even to the extent of resetting
the clock!

The VC-G980 also has a “‘video
squelch™ circuit that Sharp calls “*Blue
Screen.” If a noisy signal—or no signal at
all—is being received by the unit’s tuner.
or if a tape is noisy or contains blank
spaces. instead of a screen full of snow
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(and 2 hiss from your speakers) you get a
screen full of blue and no sound at atl—
equivalent to the interstation muting
(squelch) on most FM receivers. For-
tumately for those of us who like to be
aware of what's going through our equip-
ment at all times, there's a swilch that
allows you to deteat the “‘bluc screen”
feature and so see and hear what it is that
the VCR would otherwise prevent us from
knowing about.

New for the Voice Coach: It is more
than a gimmick—we suspect that it’s a
sincere effort by Sharp to help people to
pragzam their VCR’s and to set their
clocks. Actually. the more we thirk of it,
the more it seems that the entire remote
comtrel, and not just the speech system,
was very carefully thought out with the
comcept of userfriendliness ta term we
cannot abide) in mind. The remotz has a
large LCD that shows the time and serves
to confirm programming information.
There are only a few buttons on the unit—
jusrenough for programming, channel se-
lection. and basic operating contral (play,
fast furward. pause, etc.) of the VCR.
Those are exactly the ones that a first-time
or infrequent VCR user would want.
Nothing threatening. just the basie func-
uans.

To zet at the controls for more compli-

(Continued on page 6)




Negative Ions?

SOUNDESIGN MODEL ACR-550 AIR
PURIFIERAONIZER WITH CLOCK RA-
DIO. Manufactured by: Soundesign Cor-
poration, Harborside Financial Center,
400 Plaza Two, Jersey City, NJ 07311.
Price $149.95.

Soundesign Corporation has several
product lines: low-price hi-fi combos. tele-
phones. clock radios. air purifiers. and a
few others. One of the “*games” the com-
pany seems to enjoy playing is “let’s sce
how many products we can combine in
one. and how many ditferent ways we can
do it.” To that end. Soundesign has come
up with such items as a clock radio with a
built-in cassette player, a clock radio with a
built-in telephone, a clock radio with a
built-in night light and. now, the ACR-550
clock radio with a built-in air purifier/
negative-ion generator,

We’d always wanted to see what a nega-
tive-ion gencrator would do for us. and
having one that would not only do it in the
bedroom. but put us to slecep and wake us
up as well, was irresistible. So we got one.

The ACR-550 is a cube about seven
inches on a side. which makes it larger
than most clock radios. That probably re-
sults from the size of the fan and air filiers
it has 10 contain. Still, the unit fit pretty
well on our night table beside the bed. As
an AM/FM radio the ACR-550 performed
fairly well, with a sound quality about
what you would expect from its three-inch
speaker. A buiit-in AM antenna and sev-
eral fect of insulated wire that serve as an
indoor FM antenna are provided. There is
no provision for external antennas, and
you are cautioned against connecting the
FM wire-antenna to anything.

While the radio’s dial markings are not
illuminated. a small red LED built into the
dial pointer makes tuning more convenient
than it would otherwise be by bedroom
lighting. The radio also has an earphone
Jjack that outputs in mono. You supply the
carphone.

The clock uses a large (0.6-inch), 12-
hour-format. four-digit. red LED display.
with an LED PM indicator (and another
LED to indicate that the alarm is set). A
user-supplied 9-volt battery can keep the
clock running—without the display—for
about 30 hours in the event of a power
failure. We did not find the backup time-
keeping function to be terribly accurate.
howevcr.

There’s no way of dimming the clock
display, but it isn’t overly bright and did
not keep us awake with its glow. Both the
clock and alarm were easy 1o set using
buttons on top of the case. The time-adjust
and alarm-adjust buttons that must be de-
pressed along with those used to advance
the hour or minute count prevent you from
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inadvertently charging the scttings. A
sleep-timer button stasts the radiv playing
for 59 minutes (yo'1 can also set the timer
for shorter periods) while you work on
getting 1o slecp.

The only alarm function this clock radio
provides is to turn on the radio (and fan, if
desired) at the tinw you select. There's no
buzzer or beeper. It you like to fall asleep
to quiet music, a dose of the same may not
be enough 10 wake you in the morning—
although if you set things so the fan turns
on, 100. maybe thar will awaken you. A
snooze button gives you the option of nine
minutes or so more sleep after the radio has
turned itself on. After its “alarm™ goes
off. the radio will continue 1o play for two
hours unless you reset it, which sets it up
for the next morning’s alarm.

Now for the other part of the ACR-550.
the part that's supposed to clean up the air.
There are two blower speeds: high (50
¢fm) and low (20 c¢fm). At neither speed
could the blower sound be termed *unob-
trusive,” and the slow speed was not too
much quieter than the high one, but we
suppose you could learn to ignore the
noise if you left the blower on all the time.
Room air is taken in through the rear and
right sides of the cube. passes through a set
of filiers. and is exhausted through the top
of the unit. The exhaust-vent louvers can
be reversed to direct air toward either the
front or the rear.

The filter inside the intake touvers con-
sists of two layers of material. The first is
impregnated with activated carbon. and is

intended to trap larger pieces of airborne
particulate matter and to help control
odors. inside that is a white cottony elec-
teet filter (an electret is a material with a
permagent electric charge built into it—
this etectret material seems to be
positively charged) that Soundesign says
attracts and captures small and sub-mi-
cron-size particles. We presume that the
positive electret material attracts stuft in
the air that is negatively charged. Sound-
esign also says that ... the Electret filter
does not lose efficiency as its fibers collect
dirt. It continues to perform at a high level
af efticiency until its resistance to air be-
comes 100 great ..."" You figure that one
cut. ICs recommended that the filters.
which are not reusable and which cost
about ten dollars a set, be replaced every
three months.

At the bottom of the ACR-550 cube is a
small compartment that holds the ¢lock-
backup battery and a small box with a
perforated cover. Into that box you can, if
you desire, pour scented pellets. whose
aroma is picked up by the circulated air
and spread throughout the room. You can
select the degree to which air passes
through this chamber, and that determines
how fragrant your room air will be. Our
unit came with a pack of “‘green apple”™
pellets. Contrary to our expectations, they
did smell rather apple-fike, but even with
the air flow adjusted to its minimum, the
effect in our bedroom was rather over-
whelming. There’s no way to shut off the
scent generator without removing the pel-
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let box. Other fragrances available from
Soundesign include *"baby powder™ and a
“medicated menthol eucalyptus.” They
cost $1.95 a packet, or you can obtain a
sampler with all six available scents plus
the menthol-eucalyptus one for $10.

Finally, inside the air chamber is a
small, needie-shaped electrode whose
purpose it is to emit lots and lots of elec-
trons. As air passes the needle, it sup-
posedly acquires a negative charge which,
some claim, induces good health and a
sense of well being. (It also promotes the
attraction of negatively-charged particu-
late matter by the electret filter.)

Our long-awaited venture into sleeping
in negative-ion filled air came to an abrupt

standstill when we discovered that there
was no way to run the radio and the ion
generator (although we could run the radio
and the blower) at the same time, or even
to run the ion generator by itself from the
sleep timer. In other words. anything in-
volving the clock radio and the negative-
ion generator were mutually exclusive.
Our guess is that you’re supposed to gener-
ate negative ions during the daytime, when
you're not using the bedroom. and listen to
the radio at night and in the morning,
when you are. We made a half-hearted
ettort to fill the room with negative ions in
the hour or so before bedtime, but noted no
salubrious effect. Nor, come to think of it.
did being in a room all day with the gener-

ator going seem to do anything for us.
Maybe all this negative-ion business is just
part of a plot contrived by someone with a
surplus of electrons.

As far as its working as an air cleaner
and purifier, the ACR-550 didn't fare too
much better. The unit may have helped to
ameliorate the effects of an attack of mold
spores, but we can’t be sure. And one cool
moming. we having built a fire in our
wood-burning stove to take off a bit of the
chill. the house started to till with smoke,
as sometimes happens with those things.
We fired up the ACR-550 in the bedroom
and shut the door, but hours later the scent
of burning oak still lingered. Maybe it we
had used the green apples ...
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Details, Details

COPYCAM CAMCORDER ENHANCER
MODEL 601. Manufactured by: Vid-
eolLink (Division of Xantech Corpora-
tion), 12950 Bradley Avenue, Sylmar, CA
9134 2. Price: $59.95.

Back in the days when we traveled a lot.
instead of writing letters we sometimes
made and sent audio cassettes. We'd try to
include a little local color—the cries of sea
birds on a desertzd beach in New Zealand,
weather noises such as the approach of a
violent thunderstorm across the harbor in
Hong Kong, crowd noises at a New York
street fair. and so on. One of our better-
remembered efforts included as back-
ground the making of a batch of tuna sal-
ad, with all the chopping and slicing
noises involved. Now, in the age of cam-
corders, we occasionally create the video
equivalent of those audio epistles.

One of the problems we sometimes en-
courter in the production of those tapes is
loss of quality through the **generations”
of tapes used. Depending on the equip-
ment on hand at the time. material may be
recorded in regular-VHS, S-VHS, or 8mm
formats. In preparing the final video edit
and ‘““mixdown,” material from tape in
one format may be transferred to tape
using another, and perhaps to still another
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tape if we get involved in laying down a
separate narrativc or musical soundtrack.
And, as each transfer is made, there is a
concomitant loss of image quality. With
formats such as S-VHS. where there is a
lot of video information to begin with, that
loss does not become immediately appar-
ent. If we’re working with material that
was recorded at the slow (EP) VHS speed,
the difference between the original tape
and even a first-generation dub can be
quite noticeable.

Camcorder and VCR manufacturers
have of late become conscious of the (uali-
ty losses incurred during dubbing, and
often include on their equipment a switch
marked edit. The edit switch brings into
play a “‘peaking™ circuit that boosts the
level of the higher-frequency-parts of a
video signal, the parts that are usually
attenuated during the copying process.
The result of that peaking is better edge
definition. meaning a greater apparent
sharpness (and less loss of picture quality)
in the dub.

The CopyCam Model 601 is a little de-
vice manufactured by Videolink that can
be connected between a camcorder and
VCR. or between two VCR's for that mat-
ter, to provide the peaking function. In
addition. it allows you some control over
the audio information as well. The
CopyCam is not fancy. but neither is its
price, about $60.

The palm-of-the-hand-size unit is
powered by another one of those wall-plug
DC supplies (boy, we wish we had a nickel
for every one of those that was around').
This one provides nine volts at 200 mA and
plugs into an earphone-type jack at the
rear.

Also at the rear of the unit are five RCA-
style jacks. Two of those are for getting the
video in and out. and the other three are {or
audio: one input and two outputs. The
presence of two audio output jacks does
not imply sterco—the CopyCam works
only in mono—but is a convenience added
for those making dubs to stereo equip-
ment. The mono signal is split inside the
enhancer into two; that built-in signal
splitter and the two rear-apron jacks make
it unnecessary for the user of the CopyCam
with stereo equipment to come up with his
own apparatus to do the job. All he nceds
is an extra cable (Videolink supplies one
audio and one video cable with the
CopyCam unit) and he can have audio (al-
beit it only monophonic) in both his stereo
channels.

While we’re on the subject of audio. one
of the two controls on the CopyCam''s front
panel is labeled audio zoom. That is the
level control for an audio amplifier that
allows you to boost incoming audio levels
by up to 20 dB, a feature you may find
useful if the original audio level is a bit on
the low side. You have to waich out.
though-—that feature also boosts back-
ground noise (and the level of anything
else recorded on the tape) and makes tape
hiss more noticeable.

The video portion of the CopyCam is
similar to that found in the perhaps-better-
known Detailer line of equipment. Indeed.
Videolink recently struck a deal with the
Detatler people. Vidicraft. to purchase
their “‘Detailer” trademark. Furthermore
the CopyCam 610 was designed by a for
mer Vidicraft engineer to contain refine-
ments of the Detailer circuitry. Take all
that for what you will.

As we noted above, the device performs
its enhancement by peaking, or amplify-

(Continued on page 6)



Now, Repeat
After Me ...

SEIKO INSTRUMENTS VOICE STATION
TALKING TRANSLATOR. Produced by:
Seiko Instruments U.S. A., Inc., 2990
West Lomita Boulevard, Torrance, CA
90505. Price: $129.95.

The “‘character’” C3-PO in George
Lucas™ Star Wars films was. belore he got
snaftled up into battling the Empire, a pro-
tocol! ‘droid. One of his jobs in that capaci-
ty was that of translator, and he spoke
several thousand languages (including, of
course. R2-D2’s beeps. hoots, and whis-
tles). We recently had a chance to spend
some time with what just might be C3-
PO’s great-great grandfather.

In principle, Seiko Instruments had a
good idea when they conceived of their
Voice Station Talking Translator—a play-
ing-card-size device. with speech stored in
ROM, that would whisper in your ear the
words you needed in a foreign language.
All you had to do would be to repeat what
you heard and you would be understood
perfectly. What better way to get around in
a foreign land and to learn its language
than this? And, hearing and repeating the
words you needed would certainly be a lot
more intelligible 1o the listener than your
taking a stab at turning " ES-tay ah-SYEN-
toh es-TAH OH-koo-PAH-doh™ (“Esre
asiento esta occupado;” **This seat is oc-
cupied’) into something that would be
understood by the fat lady trom Barcelona
about to sit down next to you. The reality
of the situation leaves a lot to be desired.
There are some good points to the Voice
Station, but just how well it does its adver-
tised job of providing repeatable speech is
debatable.

The translator is small-—about half the
size of the operation-manual/phrase book
that accompanies it. and not much thicker
(about ¥e inch). It's powered by four
lithium button cells that give it a working
life of about 20 hours (if left to its own
devices. the device shuts itself off after
about a minute). The 301 phrascs of dig
itized speech it contains are stored in four
internal ROM’'s, and specch is reproduced
through a single bud-type earphone: that
leaves the other ear free, we suppose. 10
listen for replies or oncoming tratfic.

On the front of the translator are scveral
membrane switches. There are two
marked on and off, and another labeled
“AC," which stands tor “all clear.” The
AC switch is used to resct the device after
the batteries are replaced or should it just
decide to lock up all by itselt (which.
fortunately, did not happen to us). Two
more switches are marked play and replay.
Those are the ones that you press to listen
to the recorded speech, and they are used
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in conjunction with a small LCD display
that shows a number between | and 301
corresponding to a phrase in the little soft-
cover phrasebook. Finally. two other
membranc switches provide single-step,
and fast-forward and -reverse, tunctions to
get you quickly to the number of the
phrase you need.

Now here is the first of the Voice Sta-
tion's several quirks. You're supposed to
use the device by finding the phrase you
need in the phrase book—phrases are ar-
ranged into six categories dealing with
such things as aircraft and airports. restau-
rants. hotels. and the usual tourist and
business-traveler stuff—and get the LCD
to display the same number as the one
printed along with the phrase in the book.
Having done that, you'd think you would
then press the play bution ... but you
don’t. You press the replay button. 11 you
press play. the counter advances 10 the
number that follows the one you want, and
plays the phrase associated with /7. You usc
replay to hear the phrasc that goes with the
number on the LCD—for the first time,
and then again if you want it repeated. The
play button seems to be useful only for
stepping through the phrases one by one
while listening to each. That may be handy
if such phrases are alternate sides of a
conversation (which is indicated by a di-
minutive "A" or “B"" in the LCD window)
or simply for browsing. If youdon’t under-
stand the way the buttons work, though,
you could conceivably wind up in an em-
barrassing situation.

The Voice Station is currently available
in French and Spanish versions—we had
the Spanish one and can vouch for the fact
that the little man inside sounded authen-

tically Spanish. He was definitely not from
South or Central America. but probably
from a city such as Madrid in Spain. We
don’t know whar the French version
sounds like, but presumably it is Parisian.

However genuine the accent is. though,
what you hear through the earphone is of
dubious value if you are going to try to
repeat it exactly. The first problem comes
with the way the speech seems to be
stored. It's no easy task to squeeze 301
multiword phrases into a few little ROM’s,
and the method Seiko used seems 1o in-
volve reusing a number of the individual
words. That is to say, if the word “dis-
culpe” (*excuse me’) is required in sev-
eral phrases. the same digitized recording
of the word is used each time. That in-
volves a lot of pointing at memory loca-
tions and jumping around to get things
accomplished, but it does save a lot of
valuable memory space. Unfortunately,
that method requires that the words be
recorded without inflection, since it.is not
known whether they are going to appear as
part of a simple statement, a question, an
exclamation, or be inflected to express a
particular emotion. The characterless
nature of the translator’s vocabulary
makes its phrases take on a computer-like
quality—sort of what R2-D2 might sound
like if he were tc have undergone a pre-
frontal lobotomy. If Sciko expects you to
the learn correct way to enunciate a phrase,
it had better do better than this. The indi-
vidual words aren't oo badly reproduced.
but the translator does not do a good job of
putting them together.

Our Voice Station also suffered from
what sounded like switching noise at the
beginning and end of most phrases. For
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instance, “I can’t get over the itching”
comes out as “‘Click. No me puedo re-
cuperar de esta picazon. Click.” The ini-
tial click sometimes tends to obscure the
first syllable of the tirst word of a phrase. If
you were to mimic the Voice Station exact-
ly. you would undoubtedly be taken to
have a strange and exotic new type of
speech impediment. Finally, at least one
glitch seems to have crept into the Voice
Station’s ROM’s. In enunciating one par-
ticular phrase. we found the unit’s voice so
garbled that it was nearly impossible to
make out—the result. we think, of some
sort of clocking problem in recording or
maybe just a bad bit or two in a ROM.
We hud thought of connecting our Voice
Station to a little battery-powered ampli-
fier. and perching a small speaker on our
shoulder like Long John Silver's parrot.
We could have then let the gadget do all
our talking for us directly. That scheme
seemed a bit too impractical, though, so
we abandoned it. Despite all that, we have
to admit that the Voice Station is more than
a gimmick. Even with its clicks, some-
times marginal intelligibility, and lack of
expression. the quality of pronunciation
you can get from this translator is much.
much better than anything you could ex-
pect from phrasebook transliterations. If
your needs fit in with its vocabulary, you
may be able to learn something from
Sciko’s little contrivance. ]

OPTONICA VCR

(Continued from page 2)

cated operations—those for index search.
for example. and for setting the counter
memory) you have to flip up a panel on the
face of the remote control. That panel also
contains several of the large buttons used
for programming. In fact, you'll get quite a
surprise when you see that the bution
marked clock set depresses search mode.
and the one marked prog set uses both the
slow and f-adv buttons beneath 1. Close
scrutiny reveals a tiny pin on the underside
of the flip-up button-panel that pushes in a
tiny switch beneath it when the panel is
closed. That switch. it turns out, allows
the control to assign different functions to
the same keys on the remote, depending
on whether it is closed or not. Very clever.
Sharp!

Alright. back to Ms. Optonica. She
lives in a ROM inside the remote. and her
job is to lead you through the procedures
involved in setting the clocks built into the
remote and VCR. and to assist you in pro-
gramming them. i

To give you an idea of how the system
works. here’s how the programming rou-
tine poes when you press the prog/set but-
ton. Ms. Optonica’s voice is heard fairly
distinctly through a tiny speaker on the
tace of the remote. Each paragraph that
follows begins with the assumption that
you have just pressed the program/set but-
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ton on the unit, as called for in the previous
step:

“Here's how 1o set the program timer.
Set the desired channel by using the num-
bered kexpad. Then press the pragramiset
buton.

“Select either AM or PM by using the
AMIPM buiron. and set the howr and min-
ute of the program start time by using the
numbered kevpad. Then press the pro-
graniset bution.

“Set the month of the vear by using ihe
munbered kevpad. Then press the pro-
gramiset butron.

“Ser the day of the month by using the
numbered keypad. Then press the pro-
gramiset burton.

“Select either AM or PM by using the
AMIPM buiron, and sei the hour and min-
wte of the program end time by using the
numbered keypad. Then press the pro-
gramiset hutton

“Select the recording speed by using
the SPILPIEP hutton. Then press the pro-
gramiset button.

“"The VCR timer is programmed 1o rec-
ord. (Here Ms. Optonica confirms the pro-
gramming information you’ve entered.)
Press the transfer bution.”

‘The transfer button sends the program
from the remote to the VCR. The remote
beeps to indicate it is sending the program.,
and the VCR beeps to tell you it is receiv-
ing it. [f there’s a problem. the VCR beeps
at you in a different way, but you're leti on
your own 1o {ind the source of the diffi-
culty.

A routine similar to that. but shorter,
helps you to set the clock and the alarm
that, at the predetermined time (say 8:00)).
announces. "' Beep. Beep. Beep. 11's 8.00."
Ms. Optonica will also tell yvou the current
time when you press the clock button. and
can intorm you of a programming error. A
button marked reset causes her to repeat
her last instruction in case you forget what
you're supposed to be doing halfway
through.

An inconvenience arises if you make a
mistake or change your mind about pro-
gramming atter you've started. In the case
of a programming error. Ms. Optonica
forces you to go back to the beginning and
do everything over again, whether or not
you got the preceding steps right the first
time. Also, there’s no way that we could
find to get out of a programming mode—
that’s not what the reset button does—
once you're in it without running all the
way 1o the end of that particular sequence.
We did discover, though, that if” you just
put the remote down and leave it for a
while it resorts to its usuwal non-program-
ming state. so maybe that’s the only an-
swer.

Finally, there’s no way 1o shut up Ms.
Optonica. You can. however. turn the vol-
ume all the way down and procced at your
own pace without her once you've learned
the ropes. You can also interrupt her while

she's speaking if you know what you want
to do, by doing it. As soon as you press
progranmy/set she jumips to instructions tor
the next step.

The Voice Coach system used on the
VC-GY80 is not the ultimate answer 1o
conquering fear of programming. but it
can make your VCR seem less intimidat-
ing, und maybe even ensure that you set the
start and stop times correctly. And if you
have to resort to the manual to find out how
to work the Voice Couch feature, so much
the better. Maybe you'll learn how to use
the rest of your VCR the old-fashioned
way.

COPYCAM ENHANCER

(Continued from page +)

ing, the higher frequencies of the video
signal. which contain the detail. If those
frequencies are atienuated. as they are
through lossy cables (you're not using au-
dio cables for your video. are you?) or
simply due to the nature of the copying
process itself. that detail tends to disappear
in a sort of video smear. Boosting the high-
frequency end of the video signal ensures
that as much detail as possible is pre-
served.

If your TV set or monitor has a sharp-
ness control. you are undoubtedly tamiliar
with the effect of video peaking. as well as
with what happens when too great a de-
gree of boost is applied to the high-tre-
quency signal. Too much sharpness. like
too much salt, is not always a good thing.
Video noise and “sparklies™ that miuy be
undetectable in the original material
(those tvpes of problems are especially
prevalent at slower speeds on standard
VHS tapes) get peaked right along with
the picture information. and if those de-
fects are present. they can make a pro-
cessed tape harder to watch than an
unprocessed one. The video-sharpness
control on the front of the CopyCam unit
allows you reach your own compromise
between sharpness and distracting intet-
ference. which is one of the reasons you
might choose to use it rather than your
camcorder’s or VCR's edit switch.

We tried the CopyCam both in copying
tapes and as an enhancer for off-the-air
material through our VCR's tuner (if your
cable service is marginal. the processor
might restore some lost quality there as
well). We noticed what scemed to be an
improvement in picture quality and some-
thing of a sense of greater detail there,
although turning the video-sharpness con-
trol beyond its two-o’clock position intro-
duced too much noise for our comfort. If
you do a fair amount of dubbing—possibly
trom your camcorder to your bigger deck
tor reasons of convenience—but have no
call for the facilities of a fancy editing
console. the compensation for loss of de-
tail, both visible and audible, that the
CopyCam provides might make it worth
using.



XTree Revisited:
Silver Threads
Among the Gold

XTREEPRO GOLD DISK MANAGER
FOR MS-DOS. Produced by: XTree
Company (A Division of Executive Sys-
tems, Inc)), 4330 Santa Fe Road, San Luis
Obispo, CA 93401. Price: $129.

If you've been around personal comput-
ers for a while you've probably encoun-
tered a program called XTree. XTree
provides you with a way to manipulate—
copy, move. rename. erase. elc.—the files
on your MS-DOS hard disk much more
conveniently than DOS permits you 1o,
and makes available to you many functions
that DOS does not even include. This
rather unsophisticatcd description of
XTree's capabilities applies most properly
to the first version of XTree, which did just
that (the program’s name derives from the
case with which it permitted you to move
around the limbs and branches—directo-
ries and subdirectories—of the directory
tree structure) and not too much more.

The program was later improved upon
and became XTreel’ro. and has also shown
up in a version for Apple’s Macintosh
called XTreeMac. The latest version of
this program from XTree Company is
XTreePro Gold. We would not normally
comment on such a mundane occurrence
as a simple progrum upgrade. but this
product has added so much. and impressed
us so greatly, that we felt it deserved an-
other mention.

The original XTree was great. If you
have ever had to copy some, but not all. of
the files trom a directory on your hard disk
to a floppy. or wanted to get rid ot a motley
assortment of outdated data, you can ap-
preciate what that program had to offer.
All you had to do was *“tag”” the particular
files you wanted to copy or delete or move
(from a directory list presented by XTree),
and off you went. If there was a question of
how many files would fit on the floppy
before you ran out of space. all you had to
do was keep an eye on the right side of the
XTree screen as you tagged the files on
which you wanted to operate—it showed a
running total of the size of the tagged files
(and presented you with lots of other
useful information as well). XTree also
routinely displayed things such as hidden
and system files, which DOS did not show.
Things of that nature made operating se-
lectively on files a nearly painless pro-
cedure.

The original program was superseded
by XTreePro, which added such refine-
ments as a WordStar-like text editor called
“IWord™ and some point-and-shoot™
techniques to facilitate moving things

around from directory to directory. While
all those new features are nice, they can't
hold a candle to what’s been added now in
XTreePro Gold.

The current program includes all the old
functions. of course. but several new ones
add considerably 10 its usefulness and con-
venience. For example. you can still use
I Word for editing text files if you like. but
you can now specify another editor if you
prefer as your editor of choice. say Xy-
Write or Microsoft Word, and pop into that
one automatically whenever you invoke
the edit function. And. while you have
always been able (o display the contents of
tiles in hexadecimal or ASCI! format. that
was not especially convenient for format-
ted files such as those from dBase or Lotus
1-2-3. or from word processors that relied
heavily on special formatting codes. With
XTrecPro Gold you can view your files in
one of the old ways if you wish. or you can
use a “Formatied” option to see them as
they would be displayed from within the
word processor or other program. There is
also an (albeit somewhat rudimentary) edit
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function within the view function that
makes it possible for you to change filex
containing material other than text—
.COM or .EXE tiles. for instance—and
write them back to disk after modification.

Another of XTreePro Gold's new fea-
tures provides split windows. permuitting
you, in effect. 10 run two Xtrees simulta-
neously. You can work on one side of the
screen. switch over to work on the other
side for a while, and then switch back
agaimn.

If you're one of those people who can
remember what you said. but not when or
where. another helpful feature in this ver-
sion of XTree gives you the ability to
search through your entire disk, or just
through selected files. for the occurrence
of a specific string of characters. And if
your memory isn’t even that good. there’s
an autoview function that gives you a dr-
rectory Iisting in a window on one side of
the screen and shows the contents of the
file whote name is currently highlighted
on :he other. It’s great for browsers. too.

XTreePro Gold requires MS-DOS Ver-
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sion 3.1 or higher and a system containing
at least 256K. The program itself uses
about 70K of RAM, but can be configured
to collapse itself to about 7K when it is not
being used. Which brings to mind the fact
that the original XTree. although pri-
marily a file-management utility, had
provision to run also as a primitive DOS
shell. XTreePro Gold becomes a case of
the tail starting to wag the dog. It makes
getting at DOS functions a lot easier with-
out your having to exit the program at all,
and begins to approach real “shell-dom.™
There’s an intrinsic format command. for
instance, in case you find out in the middle
of things that you're running out of space
on the floppy you're copying to: and an
open command, using a series of short
batch files you create, allows you to select
a file (document. spreadsheet. database)
and access it from the program that origi-
nally created it—in other words. you se-
lect only the output file. and XTree
launches you into the application by itself.
Neat. Finally, there’s an Application Menu
that gives you a way to perform simple or
multiple-command functions, which you
have previously scripted in batch-type
files, with a single command or click of a
mouse button. Once you get it working.
you may never see DOS again if you don’t
want to

All our glowing praise—and we really
are impressed by this version of the pro-
gram—does not come without at least a
little criticism. One of XTree’s major
shortcomings over the years has been the
quality of its documentation. And. al-
though this upgrade contains a greatly ex-
panded (over 100K of overlays) on-line
help feature, it is still no easy task to find
your way around in the program. or even to
get assistance from the user’s manual.
When we tried to find out how to " launch™
(a word used in XTree's promotional mate-
rial) a program as described in the previous
paragraph. we searched in vain for that
term in the manual’s skimpy index. It was
only through serendipity that we came
across the term “Open’” and then tracked it
through the pages of the book. (Inciden-
tally. the batch files required by that func-
tion seem to have to reside in the XTree
directory, not in the root directory as we
had at first supposed. That fact, which set
us back by about 15 minutes. is not in the
manual. Nor is the term “Window” in-
dexed.)

The help screens are somewhat con-
fusing to page through: your keyboard's
up- and down-arrow and PgUp and PdDn
keys have no effect. You use the right- and
left-arrow keys to move a highlight to the
paging function you want, and even that
can prove confusing since the label that
should read *Previous Page’ reads “Last
Page.” You can. however. alternately se-
lect a function by pressing the key repre-
senting its first letter ("L" for *Last Page™
and so on), Or you can just use a mouse.
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You have to watch out when you return
to XTree from an application started using
the Application Menu or the open com-
mand. The XTree directory will not show
new files created by an application. nor
will it reflect changes in the size of existing
files, until you cause it to relog the drive. If
you don’t bear this in mind you can get
into trouble, or at least start wondering
what happened 10 all the work you just did!

We also missed the presence of a “*hot
key” that could get us back to XTree in-
stantly from an application and then allow
us 1o return again to it if we needed to.
There's no backward equivalent of
“Open.”

Returning to compliments, space does
not allow us to praise many of the other
new XTreePro Gold features such as the
addition of mouse support (at which we've
hinted here and there in this review). a 43-
line expanded display mode for EGA and
VGA (also not indexed in the manual. by
the way), and a keystroke history tile that
keeps track of your last 13 command en-
tries should you want to review them or
just repeat complex ones. There's lots
more. 100. that can endear this program to
you and make it a useful part of your soft-
ware library. While we intend to use
XTreePro Gold primarily for the same pur-
pose as the older versions of XTree—tile
manipulation—we know that its many ex-
tra features will come in very handy from
time to time. |

ACTIVE ANTENNA
{Continued from page |}

best indication from whatever passes for a
signal-strength meter on your FM tuner or
receiver.

The pi2 instructions. skimpy as they are.
do contain a useful bit of information:
namely. that (at the trequencies for which
it is designed—88-108 MHz) some loca-
tions may exhibit “"null” or “*dead " spots.
where reception becomes difficult or even
impossible. Terk suggests that, should you
encounter such a situation, you move the
antenna around a bit until you find a spot
where reception improves. To this we’d
like to add that you should try moving it
not only in the horizontal plane, but in the
vertical as well. A change in height of just
a foot or two up or down can sometimes
make all the difference.

While we're on the subject of orienta-
tion, we should mention that the pi2 is not
hard to set up. All you need do is attach the
push-on “F” connector at the end of the
antenna cable to your receiver's 75-ohm
antenna input. If the receiver has only a
300-ohm (twin-lead) input, you use the
matching transtormer supplied with the
antenna between the “F™ connector and
the antenna terminals. The cable from the
plug-in power supply is titted with a small
plug that goes into a jack in the “F" con-
nector: power then flows up the antenna

cable 1o the amplifier in the antenna hous-
ing. As we noted earlier. leaving the am-
plifier power on all the time should not
cause a problem.

What sets the pi2 antenna apart from
other active antennas in the Terk line is the
design of its amplifier, which includes a
variable gain control. Not only can gain be
varied continuously from 0 dB (no ampli-
fication) up to 38 dB (an amplification
factor of over 4000), but it can also be
adjusted downward, to reduce signal levels
at a receiver’s antenna terminals to about
Ysoo their original strength.

Strange as it may seem, there are several
reasons why you might want to do that—
decrease rather than increase the antenna’s
gain. The reason is most obvious, per-
haps. to those listeners who are situated
very close to an FM transmitier or trans-
mitters—perhaps in some infamous “In-
termod Alley.” such as the areas around
New York’s Empire State Building or Chi-
cago's John Hancock Building. where
most or all of those cities” FM transmitters
are located. Reducing the antenna’s gain
can prevent the strong (to put it mildly!)
signals found in such locations from over-
loading a receiver’s front end and causing
distortion in both the strong signal and in
others on the band.

A second reason has 10 do with elim-
inating the interterence caused by multi-
path reflections—signals from the same
source that arrive at an antenna at slightly
different times because of the different
routes they take getting to it. Those re-
flected signals can arise from steel-frame
buildings in cities. and from natural fea-
tures such as mountains in more rural
arcas. On television you see multipath in-
terference as “"ghosts;" on radio it induces
a subtle, but sometimes quite noticeable.
distortion in the audio. By adjusting the
gain of the antenna downward (and per-
haps relocating or reorienting the unit) you
can sometimes eliminate most or all of the
multipath signals while still receiving the
original one clearly.

The Terk pi2 antenna—despite the
paucity of information provided with it—
performed very well for us. It certainly
worked much better than a pair of indoor
rabbit ears. or one of those “tack-up™
twin-lead dipoles supplied with many FM
receivers. And it even outpertormed an
(albeit makeshift. we must admit) outdoor
antenna we were using. We also noted with
the Terk little of the whistling interference
we ' ve sometimes picked up here and there
when using a separate signal amplifier
with the outdoor antenna. We would rec-
ommend this antenna to city dwellers suf-
tering from FM signal problems and a lack
of space. Just ignore the nonsense on the
box and move the antenna around until it
works best for you.

PS: Terk cautions you that the pi? func-
tions only for FM—not for AM or televi-
sion signals. They're right. We tried.
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TV-Mode Camera

What makes the Ricoh (155 Passaic Avenue. Fairfield, NJ 07006) Shotmaster
Zoom 35mm camera of particular interest to Gizmeo readers is its special TV MODE
setting. Ordinarily, photographing a TV screen is a chore. and an uncertain one at
that. Unless you set everything just right—and with today s automatic cameras
holding the reins. you frequently don’t have tke degree of control you require—
you can easily wind up with one of those bright diagonal bars across the picture.
That resuits from the camera’s shutter speed not being exactly the i~ or Yeo-
second required to match the NTSC scan rate. The same blemish can mar pictures
taken of computer screens. Putting the Shotmaster Zoom into its TV MODE setting
causes the camera to synchronize its shutter automatically with the scan rate of the
video device, banishing that difficulty. The motorized camera, which hasan /3.5,
38-76mm zoom lens, has a number of other mteresting features as well. Those
include an INTERVAL mode that exposes a frame every 60 seconds. provision for
making muliiple exposures on a single frame. and a NIGHT/PANOR AMA setling that
permits you to override the automatic flash nonmally used in low-light situations.
Price: $425.
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Tower Speaker

With powered woofers driven by their own’ high-current amplifier, Mission's
(18303 8th Avenue, Seattie. WA 98148) model 767 speaker system is claimed to
provide accurate phasing, pinpoint imaging. and faithful sound reproduction
across the entire audio spectrum from 30 Hz to 20 kHz. The 55-inch-high tower
unit gains at least part of its imaging power from the positioning of its drivers: One
84-inch woofer is at the bottom of the cabinet and another at the top. The system’s
tweeter is located in the middle of the column, with one 6%4-inch midrange driver
above it and another below it. The tweeter’s dual-chamber. impedance-transform-
ing design prevents dome distortion—which leads to audio breakup—at high
power. The cabinet is visco-elastic damped and includes heavy-duty floor-mount-
ing cones to eliminate cabinet vibrations. The system can easily be adapted for bi-
amping or bi-wiring, and features a level control to adjust the rolloff point over a
range of 15 Hz (from 20 10 35 Hz) and a contour control to alter the shape of the
rolloff curve by about three dB. The Mission 767 has a power-handling capacity of
200 watts. Price: $3999 per pair.
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Tuner

Nikko Audio Products’ (5830 South Triangle Dr.. Commerce. CA 90040) new
high-end G-400 AM/FM stereo tuner has no STEREO-MONO switch. It doesn’t
need one because it incorporates a variable HIGH BLEND control that, at its
uppermost position, *‘squeezes” high frequencies so there is virtually no siereo
separation: at its lowest position sterco separation is maximized. That control
allows a listener effectively to increase the tuner’s S/N ratio and sensitivity. albeit ' !
at the expense of stereo separation. In addition, the tuner aliows ten FM and ten ) 02 T 957 S =
AM presets. has a MEMORY SCAN feature that previews each preset station for five ; : '
seconds before moving on to the next, and usesa 220,000-microfarad capacitor to
keep station memories alive for four days shou:d the unit be unplugged or a power
failure occur. Other features include interstation muting and a NARROW/WIDE IF
selector. Price: $440.
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Mission Tower Sp=aker

Nikko AM/FM Stereo Tuner

Hi-Fi VCR

Aiwa America (35 Oxford Drive, Moonachie. NJ 07074), long known for its
audio products, has now entered the video marxet. One of its initial offerings is the
HV-90 Hi-F siereo VHS VCR. The four-head deck features MTS sound. index-
search syster, linear-time tape counter, peak-hold sound-level meters, and 6-
event/14-day programming. An on-screen-display function provides instant con-
firmation of programming selections. The deck, which is housed in a black-finish
case, comes with an LCD remote control. Price: $699.
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