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BUILD YOUR OWN
VIDEOPHONE

Send and receive video pictures

over any telephone line. Available

options let you add color, print g
pictures, and more i

BUILD THE
QUAD- TRACER

Gain the advantages of an
expensive multi-trace
oscilloscope at a fraction of the
cost. It displays three additional
traces on any single- or dual-trace
scope

ALL ABOUT
OSCILLOSCOPES

Learn how an oscilloscope works,
and how to get the most from this
important piece of test equipment

THAT YOU CAN BUILD R
These valuable circuits simplify -
building, troubleshooting, and

using radio projects

! | 07 3 NEW
$2.95 U.S. FactCards
$3.75 CANADA IN THIS ISSUE
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Electronics Paperback Books

GREAT PAPERBACKS AT SPECIAL PRICES

BP248—TEST
EQUIPMENT CON-
STRUCTION
$5.95. Details con-
struction of simple, n-
expensive, but ex-
tremely useful test
equipment. AF Gen,
Test Bench Ampl. Au-
dio Millivoltmeter, Tran-
sistor Tester and six

Teost Equipmant
Construction

|| BP267—HOW TO
'USE OSCILLO-

Howto Lse
Owiloscops  GCOPES  AND
Ewipme  OTHER TEST EQUIP-
" MENT ..... $6.95. Mas-

tering the oscilloscope
i is not really too difficuit.
. This book explains all
. the standard controls
and functions. Other
~ equipment is also de-

BP265—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.

[] BP256—INTRO TO
LOUDSPEAKERS
i AND ENCLOSURE

DESIGN..... $5.95. We
explore the variety of
enclosure and speaker
designsin use today so
the reader can under-
stand the principles in-
volved.

more,

BP263—A CON-
CISE INTRO TO
dBASE ..... $6.95. The |
dBASE seres of pro-
grams are probably the
best known database
programs for micro-
computers. This baok
is designed to help you
get started working
with them.

scribed.

BP260—CONCISE i
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
0S/2 operating sys-
tem. This book shows
you just how to do that,
quickly and easily.

"] BP249—MORE 3
ADVANCED TEST
EQUIPMENT CON-
STRUCTION .....
$6.95. Eleven more
test equipmeént con-
struction projects.
They include a digital
voltmeter, capacitance
meter, current tracer
and more.

PCP102—INTRO-

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

BP247—MORE
ADVANCED MIDI
PROJECTS ..... $5.95.
Circuits included are a @
MIDI indicator, THRU
box, merge unit, code
generator, pedal, pro-
grammer. channelizer, |
and analyzer.

1$6.95. Amateur is a
5 unique and fascinating
I hobby. This book gives
i the newcomer a com-
- prehensive and easy to
- understand guide to
“ the subject.

DUCING DIGITAL AU-
DIO ..... $9.95. Covers
ali kinds of digital re-
cording methods—
CD. DAT and Sam-
pling. Bridges the gap
between the technician
and the enthusiast.
Principles and méth-

PCP107—DIGITAL
LOGIC GATES AND
FLIP FLOPS
$10.00. Thorough
treatment of gates and
flip-flops for enthusi-
asts, student and tech-
M nicians. Only a basic
knowledge of elec-
fronics is needed.

| 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-

[IPCP108—COM-
PUTERS AND MUSIC
o $9.95. Explains the
basics of computers
% and music with no pre-
Mvious knowledge of
fcomputers needed.
Covers types of music
software and explains
how to set up your own
fycomputer music stu-

ods are explained.

gle source.

dio.

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 mare before they buy. 8 x 10 in.

BP190—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.

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.

BF234—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.

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

BP82—ELECTRONIC PROJECTS USING SOLAR CELLS.....$5.50. Circuits with
applications around the home that are powered by the energy of the sun. Everything
from radic receivers, to a bicycle speedometer, to timers, audio projects and more.

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

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.

BP179—ELECTRONIC CIRCUITS

[] BP233—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.

1 BP97—IC PROJECTS FOR BEGINNERS.....$5.50. Power supplies, radio and
audio circuits, oscillators, timers, switches, and more. If you can use a solderingiron
you can build these devices.

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

] RADIO—100 RADIO HOOKUPS.....$3.00. Reprint of 1924 booklet presents radio
circuits of the era including regenerative, neutrodyne, reflex & more.

[] BP42—SIMPLE LED CIRCUITS..... $5.50. A large selection of simple applications
for this simple electronic component.

] BP127—HOW TO DESIGN ELECTRONIC PROJECTS.....$5.75. Helps the reader
to put projects together from standard circuit blocks with a minimum of trial and
error.

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

[] BP2—CRYSTAL SET CONSTRUCTION.....$5.50. Everything you need to know
about building crystal radio receivers.

[] BP45—PROJECTS IN OPTOELECTRONICS..... $5.50. Includes infra-red detec-
tors, transmitters, modulated light transmission and photographic applications.
[18P185—ELECTYRONIC SYN-

FOR THE COMPUTER CONTROL OF
ROBOTS ..... $7.50. Data and circuits for
interfacing the computer to the robot's
motors and sensors

CHECK OFF
THE BOOKS YOU WANT

THESIZER CONSTRUCTION ..... $5.95.
Use this book to learn how to build a
reasonably low cost, yet worthwhile
monophonic synthesizer and learn a lot
about electronic music synthesis in the
process

r----------------

SHIPPING CHARGES IN

ELECTRONIC TECHNOLOGY TODAY INC.
PO. Box 240, Massapequa Park, NY 11762-0240

USA AND CANADA

$0.01t0 85.00 ...
$5.011010.00

Name = $10.01 to $20.00
Address $20.01 to $30.00

: $30.01 to $40.00
City State Zip $40.01 to $50.00

P-791  $50.01 and above

$1.25

.$2.00
.$3.00
.$4.00
.$5.00
.$6.00
.$7.50

SORRY No orders accepted Number of books ordered D

outside of USA & Canada

Totai price of merehandise .. ......... .. ... ... . $
Sales Tax (New York State Residents only) .. ... .. $ .
Shipping (seechart) . . ....................... $

All payments must

be in U.S. funds Total Enclosed .. §
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CONSTRUCTION ARTICLES

BUILD YOUROWNPICTUREPHONE .........c.iiiiiiiiiiiiannnnnannnenns Frank Perelman and John Yacono
Send and receive video pictures over any telephone line

BUILD THIS 20-WATT STEREO AMP .. ... ittt ittt retaataataaranrnnenns Robert A. Young
See what a difference a few watts can make when you add this amp to your home or automobile stereo system

BUILDTHE QUAD TRACER ........c..iiiiiiii ittt teiieienaaennnnennennnannannns Charles D. Rakes

Gain the advantages of an expensive multi-trace scope at a fraction of the cost with this channel multiplying circuit

FEATURE ARTICLES

ALL ABOUT OSCILLOSCOPES ...t itiiirinerttrennrtertrenerrennensereennens Stephen J. Bigelow
Learn how oscilloscopes work, the right way to use them, and what to look for when you buy your own
USEFUL RF GIZMOS THATYOU CANBUILD ...ttt iiieniiiiiie e ennenianss Joseph J. Carr

These useful circuits can make building, troubleshooting, and using radio projects much easier

PRODUCT REVIEWS

L 7.4, L
Including: Esoteric Sounds Turntable, Nikkodo CD + G Karaoke Player, Sharp VHS Camcorder, Laser PC4 Portable Compulter,
Kawai Personal Keyboard, and much more

HANDS-ON REP O RT ... ittt reenenerranareessanuocesnaanerronannnrssennsssssnsnnnnenns
Okidata OL400 LED Page Printer

PRODUCT TEST REPORT ... iiiitiiiiietteenenecnrenasnerronnentersnnesrsennnnnssennonns Len Feldman
Sylvania RKS240CH 20-inch TV Monitor/Receiver

COLUMNS

THINK TANK . ittt it ettt te et e it aetnennernareancsnaeronnnnnnsse John Yacono
Adjustable regulators can control more than voltage

ANTIQUE RADID ... iiiiiiiiiiiittiietetitteetanaacrocrocsersorserassesneeraenssnnenns Marc Ellis
Inside the theremin

COMPUTER BITS ... ittt ititttietiteteeeneseassessessessessesessessnassnnonnannans Jeff Holtzman
More on hypertext

CIRCUIT CIRCUS ... ittt ittt ittt ietnenennnsasunsunssneassonsanannsnnsnncencnne Charles D. Rakes
Build a voice scrambler/descrambler

FUN SOFTWARE . ... ...ttt iieencteenanneerrananeerrennarsersannssesnoannersnnnns Fred Blechman
Three fun games from Engiand

HAMRADIO . ...ttt et et e e U Joseph J. Carr
The new no-code license

DX LISTENING ...ttt ittt ertenneeessenarsonnenenssennnresssonnonsennonnnns Don Jensen
In search of European DX

SCANNER SCENE ...... . 0iiittiiiiiiieietenaeeaatreaneaneeeaneesnesonseaneennersonennnenn Marc Saxon
Catching crooks, scanner style
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EDITORIAL

SIGNALS FROM SPACE: FACT, FICTION,
OR APRIL FOOLS?

In the April, 1991 issue, without fanfare or comment, we ran a
story entitled “Are We Receiving Biological Signals From
Space,” written by L. George Lawrence. While that story
deviated greatly from our typical fare, we decided to publish
the story as an experiment. We wanted to see how readers
would react to a story that clearly strays from the mainstream
and reports results that are controversial, to say the least. We
were not disappointed.

We received a great deal of mail on this story. The responses
ranged from “The worst piece of rubbish I've ever read” to
“The funniest April fools put-on since Hugo Gernsback’s
‘Westingmouse’ radio” to “Your article was very thought
provoking.” Several readers asked for more details in the hope
of duplicating, or disproving, Mr. Lawrence’s results. A few of
the better letters will appear in the “Letters” column over the
coming months.

To begin with, the story was not an April fools put on, at least
not by us. When we first received the story, our initial reaction
was to dismiss it out of hand. However, as is our standard
policy, before reaching a final decision on the story we read it
a second time several days later. This time we became
curious; despite some gaps in the information, there was
enough detail present to indicate that the author was serious.
We decided to have someone more familiar with astronomy
and physical science than we were look over the story. His
reaction was: “Some strange stuff here, though it might be
appropriate for your April issue!” A light bulb went on, and you
know the rest.

I guess the best way to sum up all of this is to relate a story to
you. In November, 1913, Lee de Forest went on trial in New
York for mail fraud. He was accused by the Federal District
Attorney prosecuting the case of making “..absurd and
deliberately misleading statements...” in particular, stating that
“..it would be possible to transmit the human voice across the
Atlantic before many years...” DeForest was acquitted by the
jury, but the judge advised him to “get a common garden-
variety job and stick to it.”

The moral is that controversial experimental work is almost
always dismissed as rubbish at first, and often that's exactly
what it is. Don't forget, however, that every once in a while it's
the experimenter who has the last laugh.

GNZES .

Carl Laron
Editor



OUT OF LUCK

There are two errors in my
article, “Build ‘Sure-Luck’
Ohms,” as it appeared in the
April 1991 issue of Popular
Electronics. First, on page 55,
in the second paragraph in the
right-hand column, the second
reference to S1 shouid read S4
instead. Also, in the parts-
placement diagram, Fig. 3,
LED24 is shown reversed.
Charles D. Rakes

REGENERATIVE-
RECEIVER WRAP-UP

| am writing to thank author
Stanley Czarnik and your staff
for the excellent job they did on
the article “Build a Regenerative
Vacuum-Tube Receiver” that ap-
peared in your April 1991 issue.
That article is based on the 1-
Tube Regenerative Radio Kit
that we sell, and the response
so far has been great.

However, there were a couple
of errors and oversights that
crept in and should be pointed
out. The most serious is in the
schematic diagram, where a
line is missing. That line should
run from the line between C2
and L2 to the line between R1
| and JU3. That correction will
place the grid leak resistor (R1)
across the coupling capacitor
(C2) and aliow proper opera-
tion. Also, the article never
mentioned what size wire to use
in making the coils; use no. 26
enamel-coated wire for that.
Neither of these problems
would hamper those building
the project from our kit, but they
could cause difficulty for those
attempting it from scratch.

| had a lot of fun in designing
this project, and | hope your
readers enjoy building it. Keep
up the good work; | look forward
to each new issue.

Mike Peebles, Design Engineer
Yeary Communications

WANTED: GUITAR-AMP

My father is 71 years old and in
poor heaith. He hasn't built any
electronics projects in years, but
| got him to build (with some
help from my 12-year old) the
regenerative receiver in the Aprit
issue of Popular Electronics.
Instead of using headphones,
they fed the output to my “pig-
nose" practice amp so that we

caould all listen in (howls and ali).
Of course, now ['ve got to dig
up another small guitar amp for
myselft

M.D.

Olathe, KS

SONIC DEFENDER
CORRECTION

| just received the May 1991
issue of Popular Electronics,
and was delighted by the pre-
sentation of my article, “The
Sonic Defender.” However, | did
notice one error. In the parts-
placement diagram (Fig. 3), the
battery connections are re-
versed. The connections are
correct in the schematic.

Phil Salas

MAIL-ORDER POLICIES

I'm writing in response to the
letter from D.H.R., titled “For-
eign Policy,” which appeared in
the April issue of Popular Elec-
tronics. Having been in the
mail-order business, | would like
to point out why many mail-
order suppliers will not do busi-
ness overseas. First, some
businesses offer products that
they import themselves and
may only sell within their own
area. One of the book dis-
tributors mentioned by D.H.R.
falls into that category; they
mainty import British books into
the U.S., which, since he is in
New Zealand, he could proba-
bly get much more easily from
the U.K.

Another reason is that foreign
customers often pay by check,
which might be either a bank
draft or a personal check and is
often in foreign currency. Most
of the small banks with which
mail-order firms deal flatly re-
fuse to handle such checks.
And customers do not want to
wait long enough for their
checks to clear. (If a company
ships before that, there is no
effective recourse should the
check bounce.)

As a collector of British and
European electronic equipment
and literature, | am well aware

that American businesses are
not the exception in this regard.
Many foreign suppliers are quite
difficuit for Americans to deal
with. Some small British firms
will ignore American correspon-
dence or quote magnificently
outlandish prices (such as
214.74 pounds each for a
DA100 valve, which is simply a
211 with a weird square base
and six-volt heater) when
pestered. Germans will tell you
the item is out of stock and to
call back next August. And the
French will refuse to conduct
business in any language other
than French (ask any Citroen
owner).

The bottom line is that small
individual orders simply are nct
economically feasible on an in-
ternational basis—which
creates an opportunity for smail
businessmen in each country.
Rather than complaining, | sug-
gest that D.H.R. take advantage
of the opportunity.

R.C.
Leneca, KS

REPELLING/
ATTRACTING
COMMENTS

| liked two articles in the April
issue of Popular Electronics:
“Bug Off: The Popular Elec-
tronics Pest Repeller” and
“Build an Electronic Fishing
Lure.” | built similar projects
many, many years ago, using
different designs, of course. For
the pest repeller, | used a sim-
ple unijunction relaxation
oscillator and miniature speaker
that was aimed chiefly at the
pests that spoil most outdcor
activities: mosquitoes. Scientific
research has revealed that
when the female mosquitoes
are incubating their eggs and
searching for blood for that pur-
pose, they can't stand the sight
of the male mosquitoes. The
lovelorn males, which do not
bite, emit a sound in the 21- to
23-kHz range in the belief that it
will woo the females. Luckily for
us, however, all it does is drive
them away. The electronic re-
peller, in fact, actually simulates

a whole swarm of mosquitoes,
so it is quite effective in keeping
those little blood-sucking
females away.

Regarding the fishing lure, a
flashing light with a very fast
pulse is much more effective
than a continuous one for catch-
ing the attention of a passing
fish. It also conserves power.
TL.

Mount Martha, Victoria, Aus-
tralia

HAVES AND NEEDS

I've enjoyed reading Popular
Electronics for years, and es-
pecially enjoy the “Think Tank”
and “Circuit Circus” columns. In
fact, most of my knowledge of
electronics | have learned from
your magazine!

| need a service manual or
schematic of a Sears brand
garage-door opener, model
number 139,655560. Sears no
longer has references on it. |
would be willing to pay anyone
who could supply me with those
items.

Thanks, and keep up the
good work!
Howard P. Mayse
2009 Glenwood Avenue
Muncie, IL 47304

| am a long-time reader and
subscriber to Popular Elec-
tronics, starting in the late
1950's, and this is my first re-
quest for help. | am restoring a
Mcintosh model MAC 1500, se-
rial number 23F22, stereo
receiver made in 1964 or 1965,
and | need a schematic/wiring
diagram or any other informa-
tion anyone might have. | would
appreciate any help that any
fellow Popular Electronics
readers could give me.
Incidently, | have all of the
Rider Perpetual Trou-
bleshooter’s Manuals through
volume 16 (1947), and will send
photocopies to other readers
upon request (but no more than
two sheets per request, please).
Mervin H. Mcintyre
18024 Clermont Circle
Seneca, SC 29678 m
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Desktop
Video
Production

by Michael Brown

ELECTRONICS
LIBRARY

Multimedia refers to the presen-
tation of information using
different communications me-
dia. Amiga and Macintosh
computers offer several advan-
tages to the aspiring multimedia
producer of professional-quality
music videos, business presen-
tations, training films, and
animated films. The same com-
puter that's used to generate a
muitimedia presentation can
serve as a playback device or
can control other playback de-
vices. Computers also can be
used to provide interactivity and
animation sequences. A new
class of software, called “author-
ing software,” lets even those

who have no formal training

. DESKTOP
lll PBIIIIIIEIIQIN

Michae! Brown

prepare relatively complex muiti-
media presentations.

This book describes one as-
pect of multimedia: desktop
video production. it explains the
hardware and software tools

needed to produce video films,
and the different standards—
consumer, industrial, and broad-
cast—of video equipment. The
book also provides practical ad-
vice to help readers determine
which equipment is best suited
to their needs. Included is an
extensive overview of Amiga
and Mac Il hardware, software,
and expansion capabilities; a
description of the complete
range of cameras, video dig-
itizers, sound recorders,
synthesizers, and other equip-
ment; and practical production
pointers on budgeting, rehear-

sal, and lighting. The book also

takes a look at the future of
desktop video production.

Desktop Video Production
costs $16.95 and is published
by Windcrest, Blue Ridge Sum-
mit, PA 17294-0850

CIRCLE 81 ON FREE
INFORMATION CARD

HANDBOOK OF SMALL
STANDARDIZED
COMPONENTS: Master
Catalog 757

from Stock Drive Products

More than 24,000 small, off-the-
shelf, inch and metric drive
components are featured in this
768-page catalog. It features 55
pages containing 1,355 new
components. Also included are
four pages of polygon profile
shafts, couplings and adaptors
for high-torque applications, and
a series of molded gears and
sub-miniature roller chains and
sprockets.

The handbook is divided into
nine product sections, each with
its own photographic and de-
scriptive index. All components
in the catalog adhere to the
following parameters: 20-pitch
or finer gears, ¥.-inch or smaller
shafts, and Ys-horsepower or
less devices. Every component
is identified using an aipha-
numeric coding system, which
is explained in the catalog. The
catalog also includes a section

containing useful technical ta-
bles, such as conversion to
small-inch measurements, stan-
dards for inch-size threads,
American/metric equivalents,
and standards for metric
threads.

The Handbook of Small Stan-
dardized Components, which

includes a registration card that
entitles the bearer to receive
additional catalogs and an ex-
tensive technical-reference
handbook, is available for $5.95
from Stock Drive Products, a
DSG company, 2101 Jericho
Turnpike, Box 5416, New Hyde
Park, NY 11042-5416.

CIRCLE 82 ON FREE
INFORMATION CARD

BULLOCK ON BOXES
by Robert M. Bullock i
assisted by Robert White

The revolutionary work of Ne-
ville Thiele and Richard Small in
the field of loudspeaker design
has been one of the major
audio developments in the last
two decades. Back in 1981,
Robert M. Bullock Il began a
series of articles in Speaker
Builder magazine that ex-
plained, explored, and
expanded on the work of Thiele
and Small. Since then, he has
continued to write articles and
to deliver papers at sessions of
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Courteous Service - Discount Prices  Fast Shipping

ALEELECTRONICS

P.O. Box 567 < Van Nuys, CA 91408

FLASH ASSEMBLY

This NEW compact flash / per
assembly comes from a =
U.S. manutacturer of cameras. @'., (1

Unk operates on 3 Vdc

and measures 2 1/2° X 1 1/4", ']:l-—rl'-l'.llét
Ideal for use as a strobe, wamning light or attention get-
ter. Complete with instruction on how to wire.
CAT# FSH-1 $3.75 each 10 for $35.00

Special New Reduced Price
HOTOFLASH CAPACITOR

Rubicon CE photoflash capacitor.
0.79" dia. X 1.1° high. These are
new capacitors that have been ~ _ij

prepped with 1.4° black and o=

red wire leads soldered to the terminals.

210 Mid 330 Vot CAT# PPC-210 b

$1.25 each * 10 for $11.00 * 100 for $100.00
Large quantities available. Call for pricing.

FLASHING L.E.D.

Ditfused L.E.D. with built in flashing unk. PULSE
RATE: 3 Hz @ 5 Volt/20 ma. Unit continually flashes
when 5 Volts is applied. Operates between 4.5 Volts

and 5.5 Volts. T 1 3/4 size. IDEAL AS AN INDICATOR.
BED CAT#LED4 -
GREEN CATALED4G —— D

YELLOW CAT#LEDAY ~

$1.00 each * 10for $9.50 = 100 for $80.00

HEAVY-DUTY NICKEL
ADMIUM "C" BATTERY

Yuasa 1800C
Special purchase of new, rechargeable
nickel-cad batteries. 1.2 volts, 1800 mAH.
PRICE REDUCED ON 10 OR MORE,
CAT# HONCB-C
10 pleces for $42.50 ($4.25 each)
100 piscan for $375.00 ($3.75 each)

POWER SUPPLIES

12 Vdc 5 AMP
ACDC Electronics # 12N5 or equiv.
Input: 100-240 Vac

(wired for 115 Vac)

Output: 12 Vdc @ 5 amps.

Open frame style.

7 X 4 34" X 3" high. Regulated.
CAT# PS-125 $37.50 each

24 Vdc 2.4 AMP
Power-One Inc. #HC-24-2.4 Input: 115/230 Vac (wired
for 115 Vac). Output: 24 Vdc @ 2.4 amps. Open frame
style. 5.62" X 4.87° X 2.50" CSA listed.

CAT# PS-2424 $30.00 each

SWITCHES
DIP P.C. PUSHBUTTON
ITT Schadow Dightast Series SE =]
S.P.D.T. momentary pushbutton. ot
Mounts in 14 pin DIP configuration. -".'ﬂ

Designed for low current switching
applications. Grey keycap is 0.68° X 0.67".
CAT # PB-28 $1.00 each
10 for $9.50 - 100 for $85.00

ROTARY BCOSWITCH Q3

EECO # 2310-02G - BCD 10 posftion .ﬁ

rotary switch. DIP configuration fits in

standard 8 pin |.C. socket. Right angle

style. Screwdriver actuation. 0.42" cube. CAT# RDIP-2
_$1.75 each - 10 for $16.00- 100 for $145.00

1 300—825—54323::

CUCHARGE DROERS L Wisa, MuserCard or Disod

TERMS: Minimum order $10. oo.Shppny and handling
for the 48 continental U.S.A. $3.50 per order. Al others
inciuding AK, Hi, PR or Canada must pay full shipping.
AN orders defivered in CALIFORNIA must include stak
sales tax (6 %, 6 1/2 %, 7 %) .Quantities Limied.
NO C.0.D. Prices subtiect o chaga without notice.

Call or Write For Cur
FREE 60 Page Catalog
(Outside The U.S.A. Send $2.00 Postage)
ALL ELECTRONICS CORP.
P.O. Box 567 » Van Nuys, CA » 91408

CIRCLE 12 ON FREE INFORMATION CARD

the Audio Engineering Society,
as well as writing software pro-
grams to implement on
personal computers the Thiele/
Small design ideas. All of his
magazine articles, as well as
correspondence from readers,
from over the past decade are
included in this 80-page book,
which provides an easy-to-read
guide to designing and building
vented-box loudspeaker sys-
tems based on Thiele/Smalt
modeis. In addition to the back-
ground theory and descriptions

of the models, the book con-
cisely presents a wealth of
refated information garnered
from numerous sources. Com-
puter modeling, as
demonstrated by the author's
BOXRESPONSE and BOXMODEL
programs, is also explained in
clear detail. The book is fully
indexed and referenced, and
contains a glossary, bibliogra-
phy, and more than 100
illustrations.

Bullock on Boxes costs
$10.05 and is published by Au-
dic Amateur Publications, Inc.,

305 Union Street, PO. Box 576,

Peterborough, NH 03458-0576;
Tel: 603-924-9464; Fax:
603-924-9467.
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1991 FULL-LINE
CATALOG

from Tektronix

Tektronix’ complete lines of
prooucts in three broad areas—
electronic test and measure-
ment instruments, professional
broadcast test equipment, and
computer peripherais—are fea-
tured in this 388-page,
hardbound catalog. About a
dozen new oscilloscopes have
been added to a full line of
analog and digital instruments.

Other new test and measure-
ment products include digital
signal analyzers, communica-
tion signal analyzers, high-end
digital-sampling scopes, mid-
range scopes, a new handheld,
battery-operated scope, and
new plug-in card modular ac-
cessories. Also highlighted are
pulse signal source generators,
and the Centurion 100-MHz
plug-in module for logic ana-
lyzers. Along with Tektronix’
listing of VXibus card modular
plug-in products, this year's cat-
alog includes the full line of VXI
products from Colorado Data
Systems, Inc., a Tektronix sub-
sidiary.

New computer peripherals in-
clude TekXpress, a family of X
window-based color graphics
terminals; the Phaser 1l family of
PostScript-compatible, thermal-
wax color printers; a family of
high-resolution display
monitors; stereoscopic 3-D dis-
play systems; and a
coprocessor plug-in board that
increases the processing speed
of a Macintosh It computer by
up to 50 times.

In the professional broadcast
test equipment category, new
products include fiber-optics
testers, audio signal generators,
HDTV sync generators, pro-
grammable TV-signal
generators, low-cost broadcast
spectrum analyzers, cable tele-
vision testers, a bit-error rate
tester, and a vectorscope for TV
test and measurement.

The 1991 Customer Catalog
is published by Tektronix, Inc.,
P.O. Box 500, Beaverton, OR |
97077, and can be ordered by |
calling Tektronix’ National Mar-
keting Center at

1-800-426-2200.
CIRCLE 86 ON FREE
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THE FIRST BOOK OF
MICROSOFT
WINDOWS 3

by Jack Nimersheim

This book is intended to help
even computer novices to
quickly learn to perform daily
computer tasks, with speed and
efficiency, using Windows 3. It
provides a complete introduc-
tion to Windows' true graphic
display, icons, and added
power. The book takes a step-
by-step approach to help read-
ers master the desktop
accessories, organize files with
the Program Manager, and navi-
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gate through the Windows
environment. Readers are
shown how to implement proven
file-management techniques
from the “point-and-click” inter-
face, how to use Windows
Paintbrush and Windows Write
desktop software, and how to
customize their own Windows
systems. A special chapter on
Windows-compatible software
provides an overview of many
popular packages that are avail-
able for Windows 3.0. The book
provides all the information
needed to install and customize
Windows; run applications and
standard DOS programs in the
Windows environment; create a
program group with the Pro-
gram Manager; navigate a
Windows Write file; open, modi-
fy, and switch Windows
applications; and speed up mul-
titasking capabilities.

The First Book of Microsoft
Windows 3 costs $16.95 and is
published by Sams, 11711 North
College Avenue, Carmel, IN
46032; Tel: 317-573-2676, Fax:
317-573-2645.
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PANEL INSTRUMENTS

from Simpson Electric

Simpson’s wide selection of
analog and digital panel meters,
meter relays, and controllers are
described in this 27-page cata-
log. More than 2,000 stock
ranges, sizes, and styles are
featured in the catalog. Both AC
and DC digital panel meters—
including Wide-Vue, Century,
designer, segmented scale, and
round and rectangular models—
are included. Also featured are
analog Pyrometers, “Rugged
Seal” controllers, edgewise in-
struments, and accessories.
The catalog provides users with
ranges and specification charts,
as well as dimensional drawings
and photos of each unit.

The Panel Instruments cata-
log is free upon request from
Sirmpson Electric Company, 853
Dundee Avenue, Elgin, IL
60120-3090; Tel: 708-697-2260;

Fax: 708-697-2272.
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RADAR DESIGN
PRINCIPLES:
Second Edition
by Fred E. Nathanson

Providing a thorough, au-
thoritative examination of

today’s radar technology, from
the theory of radar detection to
the practical aspects of equip-
ment design and construction,
the second edition of this book
has been extensively revised
and updated to reflect the de-
velopments and advances
made in the last 20 years. The
new edition of this classic refer-
ence book covers everything
from waveforms to weather ra-
dio, and from digital technology
to microburst detection. The

| emphasis is on designs that

cope with “the total environ-
ment” rather than any single
goal. According to the author,
the total environment includes
“the unwanted reflections from
the sea, land areas, precipita-
tion, and chaff, as well as
thermal noise and jamming.” In
the upcoming era of adaptive
radar, the author predicts that
radar will sense the environ-
ment and adapt to that
information.

The book devotes in-depth
| discussions to all facets of radar

48 HOUR
SHIPPING

Hitachi RSO Series

(Portable Real-time Digital Storage Oscilloscopas)

VC-6023 -
VC-6024 -
VC-6025 -
VC 6045 -
VC-6145 -

20MHz, 20MS/s
50MHz, 20MS/s
S0MHz, 20MS/s
100MHz, 40MS/s _
100MHz. 100MS/s

~ $99/m

measurements These scopes enable more acou

simphier abservation of complex waveforms, in addtion to

such functions as hardeopy via a plotter interface

waveform transfer via the RS-232C mtertace. Enpy the

comtort of analog and tha power fo dighal.

$120/mo"
$135/mo*
~ $125/mo*
$200/mo*

RSO's trom Hrach: feature roll mode, averaging. save
memory, smoothing, interpolation, pretnggenng, cursor

ELENCO & HITACHI PRODUCTS
AT DISCOUNT PRICES

LEASING AVAILABLE
For all Hitachl Scopes - Call for delalls

* Basad on 24 months except V-1150, VC-8045, VC-
6145 (36 months}

Hitachi Portable Scopes
DC {0 50MHz, 2-Channel, DC offset func-
tion, Altemate magnifier tunction
V-525 - CRT Readout, Cursor Meas. __ $1,025
V-523 - Dolayed Sweep $965
V-622 - Basic Model
V-422 - 40MHz
20Mhz delayed sweep
- 20MHz__ _

5

rate,

and

v-223 -
v-212

20MHz Elenco Oscilloscope

$375

MO-1251

* D

FREE DMM |
with purchase of
ANY SCOPE

ual Trace

Componert Tester

» 2 P-1 Probes

SCOPE PROBES
P-1 65MHz, Ix, 10X $19.95
P-2 100MHz, 1x, 10x $23.95

48 HOUR
SHIPPING

HITACHI COMPACT SERIES SCOPES
This serms provides many new functions such as CAT
Readout, Cursar measurements (V-1085/1066/665), Fre-
quency Cir (V-1085), Sweeptime Autoranging, Delayed
sweop and Trippar Lock using a 8-inch CAT. You don't feel
the compaciness in terms of performance and operation.

V-860 - 60MHZ, Dual Trace $1.195
V-665 - 60MHz, DT, wicursor $1,345
V-1060 - 100MHz, Duat Trace, $1,425
V-1065 - 100MHz, DT, w/cursor $106/mo*
$128/mo’
$125/mo™
$115/mo™

V-1085 - 100MHz, QT, w/cursor
V-1100A - 100MHz, Quad Trace,
V-1150 - 150MH2, Quad Trace

Elenco 35MHz Dual Trace
$495

« High luminance 6* CRT

o TmV Sensitivity

» 6KV Accaleration Voltage
« t0ns Rise Timo

+ X-Y Operation « 2 Axis

» Delayed Triggering Swesp.
» Includes 2 P-t Probes

All scopes inciude probes, schematics. operators manual and 3 year (2 yrs for Elenco scopes) workd wide warranty on parts & [abor. Many accessories availabie for all Hiach

scopes. Call or wrtte for compiate specifications on

thess and mary other fine osciioscopes.

Beckman

TEST EQUIPMENT T

All Models Available

Call for speclal price

Digital Capacitance Meter
CM-15508

$58.95

Digital LCR Meter
v LC-1801

$125

| 9 Renges
1p1-20.000utd

i 5% basic accy.
Zeto control wi Case

! Big 1" Display

8ig 1°

o sl FLUKE
MULTIMETERS
All Models

Avallable

Teansistors #ed § Colf for special price

Drodes / with case

Dmpizy

Quad Power Supply XP-580
$59.95

220V @ 24
12V @ 1A
V@M

Triple Power Supply  XP-620

Assembled $65
Kit $45

21015V @ 1A,

21015V @ 1A

E {or 41030V @ 1A)

. and SV @ 3A

All the desired features for doing experiments.

Foaturos short circuit proteciion. all supplies

Makos

AM/FM Transistor
Rad|
with Training Course

14 Transisiors » 5 Diodes

True RMS 4172

o Kit B Digit Multimeter
M-7000

$135

05% DG Aceuracy
1% Resasiance
with Freq. Counter
and Deluxs Case

Model AMFM 108

$26.95

a gteat schoal project

Soldering Station
Temperature Controlled

si-30 $99

300F-900F
Grounded Tip

Overhear Protoct | 1950

Color Convergence Generator |

Digitai Display f
Temp Range:

10 rock steady pattems

$G-200

the industry Frequency. Perod, Tolafize.

‘$69.95

Oscillator, 8 digit LEOD display

Four-Function Frequency Counters
F-100 120MH

-F-woo 1.2GH
$259

Selt Chack with High Stabilized Crystal Oven

Digital Triiple Power Supply
XpP-765

. $249
- e 020V a1 1A
020V at 1A

5V at 5A
Fully regulated, Short circutt protecied with
2 imit condrol, 3 separate supplies
XP-860 with Analog Waters $175

$179

GF-8016 Function Generator
with Freq. Counter

$249

Sina. Square, Triangie
Puiss, Ramp, 2 to 2MHz
Fraq Counter 1 - 10MHz

GF-8015 without Freq. Meter $179

Function Generator

tion. Each of the kits leatures

Provides sine, Inangle, square
wave from THz 1o 1MHz
AM or FM capabiiity

Learn to Bulld and Program
Computers with this Kit
Includes: All Parts, Assembly and Lesson Manual
Model
MM-8000

$129.00

. Our
Micro-Masier ainer Maches you 10 wite inlo RAMS,
AOMs and run & B0BS microprocsesor, which Uses
simitar maching language as 18M PC.

Wide Band Signal
Generators

Mv-912
MV-915
MV-318 Peppy Sound Touch
MV-931
My 32
MV-836

Avoider Infra-red

SG-3000 $128

RF Fraq 100K-450MHz AM Modula-

fion of 1KHz Vanable RF output
$G-9500 ws Digial Display &

Catrat Remote Control
S-Cargo Sound Sensor

Robatics Kif for above (MMB010) 71.95

WE WILL NOT §E UNDERSOLD! 3
UPS Shipping: 48 States % (
{$3 Min $10 Max )i Shipping |
iL Res., 7% Tax FAX: 708-520-0085

15S0MHz buift-In Counter $249

sembled PC boards, hardware and
mechanical-gnve systems that can be
handled by almost anyone trom ages
10 and up. Only basic hand tools are
requured tor assembly. Thess fascnat-
ing robots allow you o expenance and
Jearm any one of the tollowng leatures
S0und $8nS0r. rAMOte CONroi, infra-red
sensor, wired control and/ or program-
mable memory. The MOVIT line has
provided the future with an innovative
sloctronc ecucational kit. Thay are af-
fordable robots that can entenan as
weil as aducate. Now meet the tamiyl

Piper mousa Sound Sensor

M. Bootsman Wire Control

MOVIT EDUCATIONAL ELECTRONIC ROBOT KITS

The MOVIT line is a seres of com-
putenzad (and logic controiled) battery
robot kits that can teach the basic pan-
ciples of robotic sensing and locomo-

pre-as-

Medusa Sound Sensor
Line Tracker infrated
Manta Sound/Touch
Rcbobe Arm Aobotic Control  $45.95
Grand Piang Electronc Piano $29 95

$29.95
$4595
$29.95

$4595
$45.95
$2595
$3535
34595
$45.95

Roulette Digital Wneei $35.95

Year Warrant

NS SALES INC 15 Day Money Back Guarantee
Rosen ool Deer I et 2 y
ENOW T 20227710 0N 3400718 WRITE FOR FREE CATALOG
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targets, including scattering
from simple shapes, polariza-
tion properties, radar cross-
section distributions, and fre-
quency agility effects. it
investigates signal attenuation
in the atmosphere, in precipita-
tion, and in foliage; describes
backscatter coefficients, unifor-
mity, and spectrum; and
explores both refraction and the
properties of chaff. The book
also presents a greatly ex-
panded treatment of backscatter
from the sea to various angles
and frequencies, examines the
properties of sea “spikes,” re-
ports on the effects of ducting
conditions, and explains terrain
types and their reflectivity.
Radar Design Principles:
Second Edition, costs $54.50
and is published by McGraw-Hill
Book Company, 11 West 19th
Street, New York, NY 10011; Tel.
1-800-2-MCGRAW.
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GORDON McCOMB'S
TIPS & TECHNIQUES
FOR THE ELECTRONICS
HOBBYIST

by Gordon McComb

The goal of this book is to show
its readers how to reduce the
amount of time, money, and
frustration spent on, and in-
crease the enjoyment derived
from, hobby electronics. It pro-
vides the basic information
needed when experimenting
with electronics—general infor-
mation on electronics practice,
tips on identifying components,
and important formulas—and
shows electronics enthusiasts
how to work more efficiently and
safely. A strong electronics
background is not required to
put this book to good use. New-
comers to electronics will want
to read it start to finish, while
more experienced hobbyists
can pick out the information
they need for specific projects.
The book explains what is
needed to set up shop, includ-
ing selecting the best place for
electronics work, lighting, tools,
toolboxes, and proper environ-
ment. Its discussion of the
basics of test equipment de-
scribes each type of instrument
used by electronics enthusiasts,
including multimeters, scopes,
logic probes, AF signal injec-
tors, signal generators, and
counters. The book also tells

readers where to buy compo-
nents and where to find the best
deals. It also describes the
standard components to have
on hand at ali times. The book
explains how to read a sche-
matic, and illustrates and
defines basic schematic signals.
It shows how to properly identify
components such as IC's, tran-
sistors, resistors, capacitors,
inductors, transformers, and di-
odes. The direct-etch, photo-
transfer, and dry-transfer tech-
niques of making printed circuit
boards are described, along
with etching tips and information
on repairing damaged boards.
The book explains how to use
and understand power; series
and parallel resistor networks;
series and parallel capacitor
networks; the 555 timer IC; and
electronic formulas, including
those for Ohm's law. Con-
struction plans are included for
several money-saving bench-
top instruments, such as a fre-
quency counter, power supples,
a log probe, and a logic pulser.

Gordon McComb's Tips and
Techniques for the Electronics
Hobbyist costs $17.95 and is
published by TAB Books Inc.,
Blue Ridge Summit, PA
17294-0850; Tel.

1-800-233-1128.
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ELECTRONIC
RESOURCES CATALOG:
A Guide

for Technicians and
Educators

from Electronic Industries
Association

The Product Services Depart-
ment of the Electronic Industries
Association/Consumer Elec-
tronics Group (EIA/CEG) has a
wealth of information available
in the form of books, video
cassettes, and pamphlets. This
12-page catalog provides de-

scriptions and ordering
information for each of the
items, whose prices range from
a small fee for shipping and
handling, to $30.00. The infor-
mative products include video
cassettes on troubleshooting,
soldering, op-amps, power sup-
plies, car audio installation,
MTS television sound systems,
and customer relations for tech-
nicians. Also described are
several EIA-sponsored text-
books from Glencoe/McGraw-
Hill and a digital microprocessor
course plus high-tech parts kit
($69.95).

The Electronic Resources
Catalog is free upon request
from EIA/CEG, Department PS,
2001 Pennsylvania Avenue, NW,
Washington, DC 20006-1813;

Tel: 202-457-4986.
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1991 TANDY
COMPUTER
REFERENCE GUIDE
from Radio Shack Computer
Centers

Tandy's complete lines of per-
sonal computers, printers, word
processors, cellular telephones,
and accessories are featured in
the updated 1991 catalog. Each
item is accompanied by product
specifications and pricing infor-
mation. New items featured in
the catalog include the Tandy
2500 XL/2 with increased clock
speed and built-in support for
VGA graphics; the 1000 TL/3

with increased speed and a
standard PS/2-style mouse
port; the 2810 HD 6.7-pound,
80C286-based laptop; a selec-
tion of hard-drive options; and
an assortment of Intel math
COprocessors.

The 1991 Tandy Computer
Reference Guide and all the

products shown in it are avail-
able at more than 7,000
participating Radio Shack Com-
puter Centers, Radio Shack
Technology Stores, and dealers

nationwide.
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SCANNER
MODIFICATION
HANDBOOK:
VOLUME 2

by Bill Cheek

The popular first volume of the
Scanner Modification Handbook
proved that the average hob-
byist could easily make some
simple changes to come up with
a greatly enhanced scanner.
Volume 2 picks up where the
first book left off, bringing read-
ers 18 new enhancements for
the Radio Shack Realistic
PRO-2004, PRO-2005,
PRO-2006, PRO-2022, and
PRO-34; and Uniden Bearcat
BC-100XLT, BX-200/205XLT,
and BX-760/950XLT. Many of
the modifications shown are
adaptable to other scanners.
The book provides new ap-
proaches to adding signal-
strength meters, varying the
scan delay time, speeding up
the search/scan rate, decoding
CTCSS tones, adding channels,
adding an event counter, reduc-
ing interference, adding
shielding, restoring locked-out
bands, and adding a center-
tuning meter. The book also
includes some updates to the
modifications depicted in Vol-
ume 1, and contains many other
tips, hints, explanations, and
tricks of the trade that readers
can use to make their scanners
more versatile. In addition to the
maodifications, there are do-it-
yourself alignment instructions
for the PRO-2004/2005/2006
that require only an S-meter and
a few bench tools. Also featured
are instructions for building a
DTMF tone decoder and two
bench power supplies, and an
examination of the challenge of
scanning 800-MHz trunked sys-
tems.

Scanner Modification Hand-
book: Volume 2 costs $17.95
(plus $3.50 shipping to North
American addresses, and $1.35
sales tax for NYS residents)
and is published by CRB Re-
search Books, Inc., PO. Box

56, Commack, NY 11725, |
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Why take chances in
today's job market?

Graduate as a fully trained electronics professional.

To get ahead and stay ahead in today’s
economy, you need the electronics
training CIE has been providing its
150,000-plus successful graduates
with for nearly 60 years.

Meet the Electronics Specialists.
When you pick an electronics school,
you're getting ready to invest time and
money. And your whole future depends
on the education you receive in return.
That's why it makes so much sense

to go with number one... with the
specialists... with CIE!

There's no such
thing as a bargain
education.

If you talk to some
of our graduates,
and we recom-
mend you do,
chances are

you'd find a lot

of them shopped
around for their
training. Not for
the lowest priced, ==
but for the best
training available.
They pretty much
knew what was
available when they picked CIE as
number one.

Because we're specialists we have to
stay ahead.

At CIE we have a position of teadership
to maintain. Here are just a few of the
ways we hang onto it...

Programmed Learning.
That's exactly what happens with CIE's
Auto-Programmed Lessons®. Each
lesson uses famous “programmed
learning” methods to teach you import-
ant electronics principles. You explore
them, master them completely, before
you start to apply them. You thoroughly
understand each step before you go on
to the next. You learn at your cwn pace.
And, beyond theory, some courses
come fully equipped with electronics
equipment to actually let you perform
hundreds of hands-on experiments.

Experienced specialists work closely
with you.

Even though you study at home, CIE's
faculty and staff stand ready to assist via
CIE's toll free number. And, each time
you return a completed exam you can

be sure it will be reviewed, graded and
returned with the appropriate instruc-
tional help, you get it fast and in writing
from the faculty technical specialist best
qualified to answer your question in
terms you can understand.

Pick the pace that's right for you.

CIE understands people need to learn at
their own pace. There's no pressure to
keep up...no slow learners hold you back.
If you're a beginner, you start with the
basics. If you already know some electro-
nics, you move ahead to your own level.

“Same Day”
grading cycle.
When we
receive your
lesson, we
grade it and
mail it back the
same day. You
find out quickly
how well you're
doing!

State-of-the-art
laboratory
equipment.
Some courses
feature the CIE
Microprocessor
Training Laboratory. An integral part of
computers, microprocessor technology
is used in many phases of business,
including service and manufacturing
industries. The MTL gives you the
opportunity to program it and interface it
with LED displays, memory devices and
switches. You'll gain all the experience

needed to work with state-of-the-art
equipment of today and tomorrow.

New Courses!

CIE now offers two new career courses:
Automotive Electronics and Computer
Operation and Programming.

CIE offers you an Associate Degree.
One of the best credentials you can have
in electronics — or any other career field
— is a college degree. That's why CIE
offers an Associate in Applied Science

in Electronics Engineering Technology.
And all CIE career courses earn credit
toward your degree .

Which CIE training fils you?
Beginner? Intermediate? Advanced?
CIE home study courses are designed
for ambitious people at all entry levels.
People who have: No previous
electronics knowledge, but do have

an interest in it; Some basic knowledge
or experience in electronics; In-depth
working experience or prior training in
electronics.

At CIE you start where you fit and
feel comfortable where you start, then go
on from there to your Diploma, Associate
Degree and career!

Today is the day. Send now.

Fill in and return the postage-paid card
attached. If some ambitious person has
already removed it, cut out and mail the
coupon below. You'll get a FREE CIE
school catalog, plus complete informa-
tion on independent home study. Mail
in the coupon below or, if you prefer,
call toll-free 1-800-321-2155 (in Ohio,
1-800-623-9109).

AH11

F=—-

O YES! I want to get started. Send me my CIE school catalog including details
about the Associate Degree program. (For your convenience, CIE will have a
representative contact you — there is no obligation.)

Print Name —_—

Address —— Apt.
City _ State - Zip
Age Area Code/Thone No.( )
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P

w2 A school of thousands.
A class of one.
Since 1934.

Check box for G.1. Bulletin on Educational Benefits 71 Veteran 71 Active Duty
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1.75-MHz
Universal
Counter

POPULAR ELECTRONICS

-t
N

NEW PRODUCTS

Designed for use in engineering
applications that require accu-
rate measurements from very
low frequencies to the micro-
wave range, B&K-Precision’s
Model 1823 is a universal coun-
ter with a 5-Hz to 175-MHz
bandwidth and a 10-part-per-
million timebase. It offers fre-
quency, period, period-average,
ratio, time-interval, and “total-
ize" functions. In addition, an
external timebase is provided.
For plant-equipment mainte-
nance, the model 1823 meets
the needs for testing and repair-
ing electro-mechanical devices,
low-frequency audio circuits,
and control circuits. For commu-
nications applications, the unit
exceeds FCC standards for
making frequency adjustments

on land mobile, radio-telephone
transceivers.

Dual inputs and a ratio func-
tion permit display of the ratio of
two input frequencies (from 5
Hz to 10 MHz on input channel
A and from 5 Hz to 2 MHz on
channel B). The period func-
tion's range extends from 0.5p.s
to 0.2 s, with 100-ps to 100-ns
resolution. The period mode al-
lows accurate low-frequency
measurements to be made. The
unit’s low-frequency resolution
exceeds the requirements of
commercial modems and tone-
decoding systems.

The counter’s time-interval
system measures the time dif-
ference from the edge of
channel A's input to the edge of
channel B’s input. One-time
events can be measured using
the reset feature to prime the
counter. The totalize function
counts pulses from 5 Hz to 10

MHz, with front-panel reset
(which resets the counter to
zero) and hold (which holds the
last complete measurement)
features, or with remote start/
stop control on the rear panel.
The totalize mode is useful in
counting the number of opera-
tions performed by production
machines or in quality-control
tests.

The universal counter has a
high-intensity, red, 8-digit LED
readout that features kHz/p.s,
MHz/ms, gate, and overflow in-
dicators. The compact unit
measures approximately
2V2x 9%2 x 7V2 inches, and
weighs less than 3% pounds. It
comes with a detachable power
cord, schematic, parts list,
spare fuses, and an owner's
manual. Optional accessories
include a 10:1/direct probe and
an accessory antenna for con-
venient transmitter-frequency
checks.

The model 1856 universal
counter has a suggested list
price of $395. For further infor-
mation, contact B&K-Precision,
6470 West Cortland Street, Chi-
cago, IL 60635; Tel:
312-889-1448.
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MOTION-SENSOR
LIGHT CONTROL

It's not unusual for homeowners
to be wakened in the middie of
the night by a noise outside and
not be able to see what caused
the disruption, or to come home
late at night to a darkened yard
because they forgot to turn the
light on when they left the
house earlier in the day. One
way to remedy both of those
anxiety-producing situations is
offered by Heath Zenith, in the
form of their REFLEX Mode!
SL-5411 pre-assembled motion-
sensor light control. it combines
the convenience of a floodlight
with the intelligence of a motion
sensor, automatically sensing
heat in motion and turning on a
bright outdoor light that can
startle intruders or welcome the

homeowner. It detects motion
as far as 70 feet away, providing
an effective coverage area of
4000 square feet. The SL-5411
is designed to control up to 500
watts of outdoor incandescent
or halogen lighting. Motion-sen-
sor control uses pulse-count
technology, which enables it to
“take a second look" at the
moving object before switching
the lights on. That significantly
reduces the likelihood of false
alarms due to falling snow,
blowing leaves, or wind.

The light control is easy to
install, requiring only that it be
wired into a junction box. A
built-in swivel plate allows it to
be mounted on walls, under the
eaves, and in other outdoor
locations. Homeowners can ad-
just both the sensing field and
the angle of the lights. To help
save energy, a photocell turns
the lights off during daylight
hours. ’

The Model SL-5411 has a
suggested retail price of $39.97.
For further information, contact
Heath Zenith REFLEX Brand
Group, Hilltop Road, St. Joseph,
M1 49085.
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TEST LEAD KIT

To make it easier for technicians
to access hard-to-reach areas,
and to reduce hand fatigue and
callouses, Probe Master, Inc.
has introduced the Softie Mas-
ter Kit. The kit contains “softie”
flexible test leads with 12 ac-
cessories. The probe bends 90
degrees or more, and conforms
to the shape of the user’s hand.
Although they’re soft to the
touch, the 48-inch silicone-insu-
lated leads are impervious to
burns from hot soldering irons.
They have sharp, stainless-steel







