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We Only Skimped On'The Price.

Introducing The Fluke Series 10—From $69

o . Large, easy-to-read display:
Fluke quality: Made in the USA by Fluke, o
with the same rugged refiability that's made 4000 count digital readout.
us the world leader in digital multimeters.
Count on hard-working high pe-formance—
and a two-year warranty to back it up.
Actual size; Easy to carry, \

New! Min/Max record with relative
easy to use.

time stamp and Continvity Capture™:
Makes intermittent problems easier to
find. Records highs and lows—and
“time stamps™ when they occurred. In
. . . . —— continuity mode, opens or shorts as brief
ey . B as 250 us are captured and displayed.

New! V Chek™; For fast accurate
checks on power sources and
supplies, set your meter on V Chek—
and let it do the rest. V Chek will
determine continuity/ohms; if voltage
is present, it will automaticall

change modes to measure-ACorDC - - -
volts, whichever is detected. For most
initial troubleshooting checks, here's
the only setting you need to make.

FLUKE 712 MULTIMETER

=8588

& mMAX T MIN wl - LoZ Y

Capatitance: Autoranging from
.001 puF to 9999 uF. No need to carry
a deJilcated capacitance meter,

/

For high performance at Fluke’s lowest price, get
your hands on the new Series 10. Stop by your
local Fluke distributor and feel what a powerful
difference the right multimeter makes—at the
right price. For a free product brochure or the name
of your nearest distributor, call 1-800-87-FLUKE.

Autoranging with manual option:
Your choice. depending on your situation.

Sleep Mode: Shuts itseif off
if you forget, extending long

battery fife even further. Fluke 10 Fluke 11 ;luke 12
$69.95° $79.95° 89.95"
4000 count digital |V Chek™ V Chek™
display Capacitance, Min/Max recording
15% basic dc volts| 001 to 8989 uF with rejative
P : accuracy 4000 count digital time stamp
New! Slide switch and a 2.9% basic ac volts| display Cantinuity
tew'pushbuttons control accuracy 0.9% basic dc - Capture™
all functions: Designe 1.5% basic chms | voits accuracy | Capacitance,
true one-hand o e?:tigr:or acacuracy 1.9% basic ac volts | 001 to 9999 uf
p ;! Fast continuity accuracy 4000 count digial
beeper 0.9% basic ohms dispiay
Diode Test accuracy 0.9% basic de
Sleep Made Fast continuity volts accuracy
Fast, accurate tests Two-year warranty Digsngst 1 ?c/::gn?:cl}c/ ac volts
and measurements: Sleep Mode 0.9% basic ohms
AC and DC voltage Two-year warranty | accuracy
measurements to Fag;ecggrﬂ"uﬂy
600 volts, ohms to E | Diade Test
40 MQ; audible o o ] Sleep Made
continuity test; E Two-year warranty
and diode test. \m ) | *Suggested U.$. list price Optional holster with
t . tilt-stand available.
9

\ GOOV——l
» |c°“/-"l: i

The New Series 10.
A Small Price For A Fluke.

Safety—a Fluke sbamiza‘{g:
Designed to meet | : ——
IEC 1010, CSA and VDE safety Audible Continuity:

: . : To perform fast continuity FLUKE AND PHILIPS
requirements; extensive checks, just listen for TIHE T&M ALLIANCE
overload protection built in. the beep: no need to watch

the display. ©1991 John Fluke Mfg. Co., Inc. Prices and specifications

subject to change. Ad no. 00130.
New! TLT7S Hard Point™ Test Leads:
Comfort grip with extra strong tips

for extended service life. FI I ' K E
®
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EDITORIAL

HDTV UPDATE

In the United States, HDTV (High-Definition TV) is stil,
relatively speaking, a long way off. Competing standards are
being tested by the FCC, and a decision is not expected until
sometime in 1993. By the time the technology is completely
worked out, consumer products are introduced, and some
method of program distribution (cable, satellite, or terrestrial
broadcast) is established, we may be well into the 21st
Century.

In the meantime, in November, 1991, Japan began
broadcasting eight-hours-a-day of HDTV programming.
Originating from a new satellite, bright, movie-theater-quality,
wide-screen HDTV images are beamed directly to every
HDTV set in the country.

This is not another case of the U.S. finishing second. First of
all, at around $30,000 a set, few TV receivers have been soid.
The vast majority of those sets are located in hotel lobbies and
other public places. Second, and more important, the
Japanese “Hi-Vision" system is based on older, analog
technology.

Whatever U.S. standard eventually emerges, it will be digital.
The reasons are not just technological, but political. With a
digital standard, the majority of sets will still be made by
Japanese companies (Zenith is the main remaining U.S.-
owned TV-set manufacturer), and all sets will use lots of
Japanese-made memory chips (Japan is the world’s primary
source of these chips); but a key component of any digital
HDTV sets will be LS! signal-processing IC's. That is one
technology where the U.S. is still a leader.

For now, though, the Japanese are content with pushing their
Hi-Vision system. It gives them something to sell, at least in
their own country, until digital HDTV arrives. And since most
Japanese consumers, unlike those in the U.S., routinely
discard perfectly good older equipment for newer models and
technologies, they will gladly upgrade their gear when the time
comes. Further, whatever digita! system is developed here or
in Europe (the Europeans are independently developing their
own HDTV standard), the Japanese know they will be building
many of those TV sets, too. For the Japanese, it's a no-lose
situation—again.

SNZES

Carl Laron
Editor

WWW. asknefrieaniadiahigstory com
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LABELING THE MUSIC-
ON-HOLD ENCLOSURE

The “Music-on-Hold" article
(Popular Electronics, De-
cember 1991) had one mistake
in it: the wrong address was
given for Thumb Electronics.
The correct address is P.O. Box
344, Marysville, Ml 48040. { am
sure that this was caused by the
company moving just before the
article was published.

Incidently, there have been
several inquiries on the design
used to spiff up the project
enclosure’s metal lid. Every
electronics enthusiast can dupli-
cate the impressive and lasting
results using the same method
that | did. Any artwork, graphic,
or drawing can be applied to
give our boxes that professional
look. The process is easy,
cheap, and with just a few addi-
tional steps, very similar to
making a printed circuit board
using the iron-on resist method
(as described in the July 1990
issue of Popular Electronics).
Patterns and graphics can come
right from the magazine.

All that is needed is a house-
hold iron, an oven, a special
sheet of plastic, and a plain-
paper copier or laser printer.
Copy the pattern to the sheet
and then iron it in place!

Here are the additional steps
for labeling enclosures. Com-
plete any cutting or drilling
holes in the metal before clean-
ing it thoroughly with a scouring
pad, scouring powder, and
water. Dry, then tape the pattern
in place. Place the enclosure/lid
on a stack of newspaper to
insulate it from the cold table
top. Lay one sheet of paper
towel over the pattern and iron it
to the enclosure/lid for up to a
minute. After allowing it to cool
completely, peel the plastic to
find the pattern transterred to
the lid. Then bake the metal in a
350° preheated oven for five
minutes. This ensures that the
pattern bonds securely. To
make the pattern scratch-resis-
tant and water-proof, spray it
with very light coats of quick-
drying clear enamel, preferably
while the piece is still warm.
Heavy coats of paint wili melt
and smear the pattern.

Thumb Electronics sells
L2000 brand iron-on resist
sheets. DC Electronics and sev-

LETTERS

eral other companies that
advertise in Popular Elec-
tronics carry another product
called TEC-200. Both brands
work well for labeling en-
closures. | hope that this
information gives many readers
another way to label project
cabinets—the easy way.

Mike Giamportone

THANKS FROM A
HOBBYIST

I am an electronics hobbyist
and consider myself a beginner.
I'd like to thank Popular Elec-
tronics for helping me to
develop my knowledge of elec-
tronics. I'm glad to tell you that
the experience and knowledge
I've acquired have brought great
changes in my electronics ca-
reer and strengthened my
determination to acquire a bet-
ter understanding of the
subject.

| have developed two different
application circuits, from your
Fact Cards, which are now func-
tioning normally. | am also
almost finished building the
“Electronic Dragonfly,” for which
| can easily find parts in my
country. it goes without saying
that | take every opportunity to
recommend your magazine in
our school, to my friends, and
especially to my instructors.
G.M.
Dagupan City, Philippines

RESTORATION SAFETY

| found Marc Ellis’ Antique Ra-
dio columns regarding safety for
restorers (Popular Electronics,
November and December 1991)
quite appropriate. | have seen
some of the AC/DC radios
made before World War li, in
which the chassis was con-
nected directly to one side of
the AC line, and the control
shafts and mounting screws
were not insulated from the
chassis. Those sets are indeed
very dangerous, and should
never be operated without an
isolation transformer. | shudder

to think of the number of people
who were electrocuted from
those sets. After World War |,
those sets became safer thanks
to Underwriters Laboratories
and other consumer-product
safety certification agencies.
The later AC/DC sets either
insulated the external hardware
and control shafts, and used a
“safety interlock” (a plug and
socket arrangement that dis-
connected the line cord when
the back was removed), or used
a capacitor-coupled chassis.
With the Iatter, the radio’s B —
was insulated from the chassis,
but the chassis was coupled to
it through a capacitor, usually
about 0.05 pF or so. That
grounded the chassis RF-wise,
but had enough reactance at 60
Hz to prevent a fatal shock.
However, touching such a chas-
sis while being grounded (such
as standing on a concrete floor
in bare feet) would give you
quite a jolt. If you are servicing
one of those radios, be sure
that these safety devices are
still intact and are not bypassed
or otherwise defeated. If the
radio has a phonograph input,
its ground return should also be
capacitor coupled. If you re-
place a control or switch that
has a plastic shaft or bushing,
make sure that the new one is
also plastic.

The issue of B + safety is
also important. Higher power
(over 20 watts) tube-type audio
amplifiers often use B + volt-
ages of 450-500 volts at current
capacities of 250 mA (Y
ampere) or so. Those units are
the types used on musical in-
struments, PA systems, and the
larger hi-fi systems. | have got-
ten some very nasty jolts from
them. However, | would dis-
charge the fiiter capacitors
using a 1-to-10K, 10-watt wire-
wound resistor instead of a di-
rect short. The current surge
caused by a direct short could
damage the capacitor. Be sure
that the resistor's leads are insu-
lated to prevent getting shocked
while using it. Better yet, attach

WWLatnekcaatadiohisterv.com

a pair of insulated test leads
with probes to the resistor.
Regarding the 1930's style
radio transmitter described in
the November, 1991 issue, I'd
like to add some comments.
First, wood is not a good in-
sulator at 170 volts. The tie
points supporting D1 and R5, in
particular, should be insulated
from the board with terminal
strips. Second, a Ys-amp fuse
should be added to T1’s primary
circuit, since D1, C7, or C8
could short. With no fuse, T1
would burn up. Use an insulated
fuse holder. Regarding the
power transformer, most tube-
type power transformers have a
6.3-volt, not a 12.6-voit, heater
winding. If you have a 6.3-volt
unit, use a 6SA7 tube instead of
a 128A7. incidentally, miniature
tube types 6BE6 and 12BE6 are
electrically identical to types
6SA7 and 12SA7, respectively.
Miniature tubes are cheaper
and easier to find. Consult a
tube manual for the proper
socket pin connections. Finally,
R2 should be 470K ohms or 1
megohm if this transmitter is
being used with a crystal or
ceramic phono pickup. Better
yet, use a volume control in-
stead, so you can control the
modulation.
MK.
Crestwood, IL

CORRECTION

I regret to inform you that
whoever arranges your sche-
matics is in line for twenty
lashes with a wet kilocycle! In
Joseph J. Carr's article, “Add
Shortwave or VHF Reception to
Any Radio” (Popular Elec-
tronics, December 1991), Fig. 3
and Fig. 4 have been switched,
as the reference in the text to
the C3-L3 trap shows.

B.R.P

Lake Havasu City, AZ

Ouch—that hertz! All kidding
aside, you are correct. We apol-
ogize for any confusion that this

error caused.—Editor n|
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Includes digi-al clock,
travel alarm, 1eadphones,
deluxe travel pouch,

and Grundig guide bock
Measures approximately
3%2" x 5% x PA4" and
weighs a mere 14 ounces!

i

The world is at your fingertips with...

The Grundig World Band Receiver

Announcmg a revolutionary break-
through in world-band radios...from
Grundig, the leader in Germar short-
wave electronics. This miracle of
miniaturization is not sold in U.S.
stores or catalogs—only Willabee &
Ward has it!

Tune in to events arcund the globe.

The RK-709 is the worlds smallest 12-
band receiver— AM, FM, FM Sterco
(with headphoanes, included), and a// 9

You don’t have to pack
a travel alarm, either.

You won’t need it—this is better. The
RK-709 wakes you with the radio or
its ingenious “Humane Wake System”
—the tone begins softly and gathers
volume until you wake up! The digital
alarm clock features a sleep timer that
turns off the radio 10 to 60 minutes
after you turn in!

Only $159!

_l Willabee & Ward
| 47 Richards Avenue
[ Nonwalk, Conn. 06857

| CALL TOLL-FREE: 1-800-367-4534
] Ext. 623-168

Satisfaction
guaranreed. I) |

| Please send me Grundig RK-709 ‘ ”
World Band Receiver(s). For each receiver,

| charge 4 installments of $41.63% 1o my ‘

| credit card:

| OMasterCard  [JVISA

| major shortwave band. Small enoagh Payable in monthly installments. ODiscover ~ [JAm. Ex.
j ag [
to fit into a pocket, briefcase, or purse,  Tpe Grundig RK-709 is only $159 | !
| Zzttcbrig;mlﬁi:rsl;r;sal;r?rl;sr;(;zlvna'hcrc o (plus $7.50 shipping/handling), B i Credit Card # Exp. Date || 70|
I ‘] ; lg Li & A darv BBC payable in convenient monthly credit | Name _ |
| i 'wor i tllitmb o .cgin 'r_Vl d N card installments. Includes deluxe | LS ‘ I
| e B L S I carrying pouch and stereo headphones. | Address |
| Hear what Radic Moscow is saying One year warranty, 30 day money back | .
| ahout Gorbachey, Yeltsin, and President Order todav. | City/State/Zip | ‘
Bush. Listen to the Voice of America e SR b si
“ when you travel abroad. Follow a crisis R (All orders sibject to acceptanes. ) | H
or breaking story wherever you are Don’t be confused by other 4, 5, 7, or 9 || D Lpeefer noeto pay by eredit ard and will pay by check.
| and no matter where it’s happening: Ecandbradlos. Gr:nlnlcggb’;l::il(?O? is today’s | mk)‘s:g ismy dd;cfcsklg $159- plus 7. :\ijpmg/ %0
Baghdad, Panama, Beijing cr Tokyo. i Sl Lilma * Any applicablc sales tax will be bilked with shipment.
) | PP pme |
CALL TOLL-FREE: 1-800-367-4534 Ext. 623-168 | Forifpli normiaigiandab B A I |
{f ! _S ———

120 130

140

150°

160
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Speakers to be
Seen and Heard

MEMOREX TRIUMPH TS-5 THREE-
PIECE SPEAKER SYSTEM. From: Memtek
Products, P.O. Box 901021, Fort Worth,
TX 76101. Price: $649.95

The last ten years have seen some dra-
matic changes in audio. Some obvious
technological innovations immediately
prove the point. For instance, the CD play-
er has become our music medium of
choice. And we never leave home without
our personal portable sterco, or watch TV
without turning on our audio/video re-
ceiver. What most people don’t realize,
however, is that speaker systems also have
undergone some dramatic changes.

Interestingly enough, it hasn’t been new
technology that has changed speakers as
much as it has been changes in style—
people no longer want their entertainment
equipment to take up as much space.
(When interior designers recommend
using onc lurge, dramatic piece as a focal
point in a room’s decor, they do nor mean
the stereo system!) It was relatively
“easy” to reduce the size of the systems’
electronic components. But speakers pre-
sented a problem. There’s no way around
the fact that reproducing tow frequencies
requires a big speaker-—or is there?

Well, speaker manufacturers found a
waty. with three-picce subwooter/satellite
speaker systems. The reason that such sys-
tems can work to deliver an acceptable
stereo image 1s that the human hearing
system can’t identity the direction trom
which low-frequency sounds come. So
having the low frequencies reproduced by
a single speaker located in an out-ot-the-
way place won't damage the stereo image
delivered by the smaller satellite speakers
that reproduce the middle- and high-fre-
quency sounds. which are directional.
The Bose Corporation (which didn’t in-
vent the concept) usually gets the eredit for
popularizing subwoofer/satellite speakers
with their Acoustimass system, intro-
duced some six years ago. Since then,
several other speaker manufacturers have

CIRCLE 50 CN FREE MFORMASION

put their efforts into designing three-piece
systems that produee big sound from small
speakers. Memorex 1s one such manutac-
turer. But they designed their Triumph
Subwoofer System TS-5 to stand out from
the crowd

Unlike any other three-piece system
we ve ever seen (or heard), the TS-5 con-
tains a subweofer that isn’7 meant to be
hidden under a couch or tucked in a cor-
ner. The three-foottall, pyramidal. black-
lacquer-finished obelisk with a 10-inch

square “footprint™ is quite attractive—and
you couldn’t get it under @ couch even if
you wanted to! Unlike many such systems,
which feature vented bass-reflex cabinets
for the subwooters, the TS-5 subwooter is
an acoustic-suspension design.

Four subwoofer drivers are enclosed in
the wooden cabinet. two with a diameter
of 6%2 inches, and two that measure 5Y%-
inches. Each driver features a i-inch voice
coil and 20-ounce magnet. A raised grille-
cloth panel covers the drivers. Unlike con-
ventional speakers, however. the grille
cloth isn’t meant to be seen. The sub-
woofer is designed to be positioned about a
toot from a wall, with the drivers aimed at
the wall, for smoother bass response.
Using four smaller drivers is said to be
able to deliver a greater radiating perfor-
mance than larger 15-inch woofers, partly
because they can respond more quickly to
changing musical inputs.

The satellite speakers are of a more con-
ventional design. They're small, about
7Xx 5% 3% inches, and weigh about 2
pounds cach. With such a strikingly
shaped subwoofer, they couldn’t, of
course, be merely rectangular. Instead,
they're sort of pear-shaped. Each satellite
contains three drivers: a 4-inch mid-range,
and two %-inch dome tweeters in a dipole
arrangement, one firing forward. and the
other rearward and slightly upward to de-
liver upper-end frequencies throughout the
room. The plastic-cabinet satellites are,
unfortunately. not magnetically shiclded,
s0 you can’t place them too close to your
TV screen or they Il distort the picture.

Sctting up the three-speaker system is
not significantiy difterent from setting up a
standard pair of speakers, except that the
satellites connect to the subwoofer, while
only the subwoofer is conneeted directly to
the amplifier or receiver. (Speaker cables
are supplied with the system.) A crossover
network in the subwooter permits only
those signals over 120 Hz to reach the
satellites. Another crossover in the satel-
lites permits only signals over 3 KHz to
reach the tweeters. The TS-5 has a fre-
quency response specified as 32 Hz-20
kHz, +3 dB.

{Continued on page H05)
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Sher-Bet
Compact

SHERWOOD S$S5-1500R COMPACT
STEREO SYSTEM. From: Inkel (USA)
Corporation, 14830 Alondra Bivd., La
Mirada, CA 90638. Price: $600.

The compact or shelf-sized sterco sys-
tem has long been a mainstay of the audio
industry. Their low prices and small size
make them ideal starter systems——what
was vour first stereco system? They also
make good *second’ systems for bed-
rooms or dens, and are popular in many
college dormitories.

Many of the early compact systems did
have problems, however. They were cheap
in the worst sense of the word, and, for the
most part. sounded pretty bad. The under-
powered systems with their small speakers
didn’t come close to the performance of
component systems. Although some of to-
day’s compact systems still suffer from
those historical problems, many others are
shaking off the bad image that once
plagued them. Sherwood does justice to
the category with their S§-/500R remote-
controlled “'shelf component system. ™

Calling it a “‘component” system may
be stretching the term a little bit. The
tuner. amplifier, and dual-well cassette
deck only look like separate components
that are stacked on top of one another; they
are. however, actually contained in a single
cabinet. The CD player is a separate com-
ponent. matching the rest of the system.

As is becoming common with compact
systems, the SS-1500R uses three speak-
ers in a subwoofer/satellite configuration.
All speakers are the same height. and
match the height of the electronic compo-
nents. The subwoofer uses an eight-inch
driver mounted in a dual-port enclosure,
and the two-way, acoustic-suspension sat-
cllite speakers featurc a 3%2-inch midrange
and 2-inch tweeter.

The amplifier section of the SS-1S00R
can deliver a total power output of 160
watts—90 watts to the subwoofer, and 35
watts to each satellite. It is also possible to
use conventional speakers with the ampli-
fier, with a power output of 50 watts per
channel into 4 ohms. The front panel of the
amplifier scction features a 5-band graphic
equalizer. and a vacuum-fluorescent
“spectrum analyzer™ and power-level in-
dicator. A power button, function-selector
buttons (which include two external
sources). a speaker on/off button. and a
motorized rotary volume control round out
the amplifier.

The dual-well cassette deck features
Dolby B neise reduction and automatic
record-level control. The deck permits
“relay play. ” That is. you can start playing


www.americanradiohistory.com

CIRCLE 51 ON FREE INFORMATION CARD

a tape in deck B and, when it’s finished,
the tape in deck A will begin playing.
*“Synchro Dubbing,” which lets you dub
tapes using the controls from only one
deck. is also featured, and can be used in
either normal or high speed. Only one
deck has recording capability, and only the
playback deck features auto reverse.

The tuner section offers a generous 30-
station memory for both AM and FM sta-
tions, and a memory-scan function. The
memory is backed-up by a large capacitor
for about 7 days. The 10 station-preset
buttons are also used to directly select a
track on a compact disc.

The remote control is typical of many
similar systems in that it gives you only
limited control. For example, you can se-
lect the cassette deck as an input. but you
can’t put it in the play mode. (You can,
however, pause deck B remotely.) But
don’t misplace the remote—the only way
to put the CD player in its random-play
mode is by using the handheld device.
Although the remote doesn’t let you
change the tuner frequency manually, the
30-station preset capability gives you ade-
quate control over station selection.

For such a simple system, the manual
that accompanies the SS-1500R is among
the worst we’ve seen for any electronic
component. It is not only poorly written,
but it contradicts itself in places, and
makes no sense at all in others. For-
tunately, setting the system up could hard-
ly be easier——one of the traditional bene-
fits of compact systems. Attaching the
speakers leaves little room for error—the
subwoofer connects to the terminals la-
beled ‘“Subwoofer,”” and the satellite
speakers connect to a separately grouped
set of connectors. The CD player connects
to the amplifier just like any other compo-
nent, except that a separate remote-control
data cord is also included to integrate it
into the system.

Using the SS-1500R is equally straight-
forward, and its performance is admirable
for a compact, competitively priced sys-
tem. With bass response down to 40 Hz,
the sound belies its size. We were. how-
ever, disappointed with the tuner’s FM per-
formance. Using the supplied indoor
antenna, we were unsatisfied with its ster-
eo performance on all but the most-local
stations. Improving the attached antenna
didn’t significantly change matters. Stereo
performance was still poor on many sta-
tions, and, in its automatic-search mode.
stations that should have been strong
enough were consistently passed over. Its
AM performance wasn’t too much better,
mainly because of the interference gener-
ated by the system’s digital circuitry. Al-
though, in general, we liked the layout of
the controls, the controls themselves are
hard to see in dim light. (That is also true,
unfortunately, of most of the system’s
competitors.)

If not for the questionable tuner perfor-
mance, we would have no qualms recom-
mending the SS-1500R for anyone who

needs a limited-space system. or second

stereo system for a bedroom or office. In
strong-signal areas, it does its job com-
mendably well. |

I
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Heath

New and innovative
electronics that make your
life easier, safer and more
secure, including:

B The world's largest and most
varied selection of home lighting
controls.

B Home security, safety and whole-
house automation systems.

H The Heath Most Accurate Clock,
accurate to +/-10 milliseconds.

8 Heath's own Advanced Weather
Computer for precision weather

display and analysis.

And, the best electronics
home study programs you'll
find anywhere (the best
value, too) including:

+ New Computer-Aided Instruction
(CAl) courses in basic electronics
for accelerated, interactive learning.
+ Video courses you can watch
from the comfort of your easy chair.
« Courses that let you start at the
level that's right for you and continue
at your own pace.

« Courses from Heathkit
Educational Systems, accredited
and licensed as a premier electron-
ics educator.

+ Continuing Education Units
(CEUs) awarded on successful
completion of most Heath courses.
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To receive your FREE Heath
Catalog, fill in your name and
address below and mail TODAY!

To: Heath Company

Dept. 107-150
Benton Harbor, Ml 49022
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VIDEONICS BOING BOX SOUND-
EFFECTS MIXER. From: Videonics, Inc.,
1370 Dell Avenue, Campbell, CA 95008.
Price: $179.

What distinguishes a good home video
from a bad home video? The list is a long
one. Good videos tell a story with each
minute counting for something—there’s
no boring, “nothing’s-happening™ time.
Good home videos are short: the shorter,
the better. Zooming is kept to a minimum,
and no fancy control is used simply be-
cause it’s there.

It takes a lot of practice to shoot good
videos right through the lens, so most vid-
eos benefit greatly from some editing after
the shooting’s complete. But sometimes
even good editing isn’t enough. While
we're all concerned with the video edits,
we often forget that the sound can be just as
important. As proof, consider America’s
Funniest Home Videos. Even people like
us {who hate the show) often stop for a few
minutes as we are flipping by. What is it
that makes us stop? It’s not that the videos
are high-quality. They’re not—they’re typ-
ically poor videos shot by inexperienced
videographers. It’s not that they’re par-
ticularly funny. (How many times can you
watch Dad get hit in the crotch by a son’s
batted ball?) If it weren’t for the sound
editing done by the show's producers,
most of the videos would be nothing spe-
cial. Before editing, a baby falls back on
his rear end. It happens all the time, and
isn't very funny. After editing, the baby

falls backward and when he hits the
ground, you hear “Boing!” And that actu-
ally can provoke a chuckle—even from us.

While many camcorders and VCR's al-
low some limited capabilities for editing
the audio track of your recordings, Vid-
eonics now makes it possible to add in a
host of sound effects, music, and other
audio sources with their Boing Box sound-
effects mixer. The Boing Box combines a
three-channel audio mixer with a digital
sound-effects generator. You can mix in-
ternally generated sound effects with
sounds from a microphone, your original
VCR tape, or ather audio sources. The
resulting mix can then be recorded on an-
other video tape.

The black plastic cabinet of the Boing
Box is about 12 inches wide and 9 inches
deep. Like most audio mixers, the cabinet
slopes. in this case, the cabinet varies from
about 1 inch to 3 inches thick. The rear
panel of the mixer includes 4 pairs of RCA
jacks, a headphone jack. a microphone
input, and a power jack that accepts a 12-
volt AC input from the supplied wall trans-
former. One nice feature about the rear
panel is that the inputs are labeled right-
side-up below the jacks, and upside-down
above the jacks. That makes it easy to find
the right connection as you lean over the
front of the unit.

The front panel features ihree slide po-
tentiometers on the left side, and a pad of
15 pushbuttons on the right. The majority
of the front panel is taken up by a listing of
sounds and effects that are available.

One of the three audio-mixer slide po-
tentiometers, labeled “*VCR,™ controls
the level of the audio signal from your
source VCR deck. The second slide poten-
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tiometer controls the level of the micro-
phone input, while the third controls the
level of either the internally generated
sound effects, or any external source con-
nected to the “music™ inputs. You can
monitor the output either via an amplifier
connected to the line-level audio-output
jacks, or through a pair of headphones
connected to the rear-panel headphone
jack.

The keypad on the right side of the front
panel is where the fun begins. Ten of the
keys are labeled with the numerals 0
through 9; there are also forward and re-
verse play buttons, and keys labeled
CLEAR, DEMO, and ON/OFF. Using the nu-
meric keys, you can call up any one of the
58 sounds listed on the front panel—from
a door creaking, to a laugh, to an explo-
sion, to ajet. (There’s actually a fifty-ninth
sound that isn’t documented—a belch.)
The Boing Box also includes a collection
of **arcade” (videogame) sounds, and
some music (the Wedding March,
Brahms’ Lullaby, Yankee Doodle, and
others.) That might not sound like enough
of an assortment to give you much flex-
ibility. But each of the sounds can be ma-
nipulated with nine possible effects. You
can fade a sound in and out, play it back-
ward, make it repeat continuously, or
“stutter’” it, for example.

Even more powerful is the ability to play
the sound lower, much lower, or higher. At
least that’s what the front panel calls the
effects. Actually, what those effects do is
to change the rate at which the digitally
sampled sound is played back—and make
totally new sounds in the process. When
played back *much lower,”” the train sound
turns into a fog horn, and the door slam-
ming tumns into an explosion, the laugh
turns into an evil snicker. When sounds are
played back much higher, the applause
turns into a raging fire, the car horn turns
into a harmonica note. It’s also possible to
play sounds backward, or to have them
repeat continuously.

It’s easy to imagine what some of the
effects will sound like when the playback
speed is changed. With others, it’s not as
obvious. That’s why the demo modes are
available. In one of the modes, the Boing
Box will play back all of its sounds. In a
second, all of the sounds are played back
with effects.

It’s also possible to “record™ a se-
quence of up to 31 sounds, which you can
play through at the touch of a key or, if you
prefer, play back one sound at a time. That
lets you store a **script’” of sounds that you
can then insert into a recording, in real
time, without having to look up what num-
bers to push, or stop the tape while you set
up an effect. So if you wanted to add a little
humor to a wedding video, you might store
in a sequence, a kiss, the wedding reces-
sional, engine starting, tires squealing, car

(Continued on page 105)
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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 successtul graduates
with tor 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 leadership
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 own pace.
And, beyond theory, some courses
come fully equipped with electronics
equipment to actually et 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'li gain all the experience

Print Name

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 degrees.

Which CIE training fits 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.
1-800-523-9109).

1 YES! 1 want to get started. Send me my CIE school catalog including details l
about the Associate Degree program. (For vour convenience, CIE will have a
representative contact you — there is no obligation.) AH?26

Address

Clity -

|

State Zip

Ape
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Hail, Columbia!

CONCISE COLUMBIA ENCYCLOPE-
DIA EC-7000. From: Franklin Electronic
Publishers, 122 Burrs Road, Mt. Holly, N}
08060. Price: $399.

Now that Sony has introduced the Data
Discman *Electronic Book Plaver.” (sce
the February 1992 issue of Gizmo and
Electronic Book reviews this month). it’s
difficult to write about Franklin Electronic
Publishers EC-7000 Concise Columbia
Encyclopedia without making com-
parisons—even though they don’t. strictly
speaking, fall into the same category.
After all, Franklin's product is an elec-
tronic encyclopedia, whereas the Data
Discman is a device to read sofiware that
happens to include an encyclopedia. We'll
take a close look at the Electronic Ency-
clopedia before drawing any conclusions.

Electronic ~“books” are nothing new to
Franklin, the creator of the field of elec-
tronic publishing. The company has been
producing handheld clectronic reference
works since they introduced the Spelling
Ace spelling corrector in 1986. Since then,
they’ve introduced a line of electronic ref-
erence lools that includes dictionaries,
thesauruses. word-game players, bilingual
dictionaries. speaking products. the Holy
Bible—and The Concise Columbia Ency-
clopedia.

Much of the technology developed for
use in Franklin’s earlier products is evident
in their encyclopedia. For example. a
phonetic spelling corrector automatically
supplics a list of possible correct spellings
when you type in a misspelled word. A
built-in thesaurus provides invisible as-
sistance in subject searches: If you type in
the word “*novelists” the encyclopedia will
also include those subjects described s
“writers” and “authors.”

Similarly, Franklin has profited from ex-
perience when it comes to the Encyclope-
dia’s physical design. For such a small
(52 % 57 X |-inch) product, the 8-linc.
adjustable-contrast display is clearly legi-
ble and the QWERTY-style keybourd is
quite comfortable 1o use (although we
wouldn’t want to type Gizmo on it!). The
keys are. of necessity, too closely spaced
for touch typing, but when holding the unit
in two hands we were able (0 use our
thumbs for quick and accurate “hunt-and-
peck” typing. Looking something like a
computer keypad, the encvclopedia in-
cludes your basic letiers, numbers, and
punctuation marks; up, down, right, and
lett arrows: and BACK. ENTER. and ALT
keys. We were unable, however, to find
any use whatsocver for the numbers, punc-
tuation (except 7). or ALT keys. As far
as we can tell, theyre simply for show.

Several keys are unique to the Concise
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Columbia Encyclopedia. A REV/FWD
toggle switch lets you move forward or
back through a list of anticles. Function
keys include CLEAR, MENU. MORE, LESS,
MAKK, HELP, and QUIZ.

‘The CLEAR key returns you to the main
“typing screen.” from which vou iype in
scarch requests. Once you've typed in a
word to be searched, you can press either
the ENTER key 1o see the first matching
article found. or the MENU key ta bring up
a list of all articles found. At that point,
pressing MORE broadens the search. It can
be pressed up to three times far in-
creasingly expanded searches. The initial
search (from the main menu) pulls up only
those articles in which the word!s) you
type appear in the title. The first press of
the MORE button also searches for titles
that include synonyms of the key words.
Press again and the search tooks for the
exact key words in titles and the entire text.
The fourth search leve! looks tor synonyms
in both titles and text. Pressing LEss will
narrow the search again, following the
same parameters. When you've found an
article of interest—or an interesting sen-
tence within an article—pressing MARK
will insert an “electronic bookmark™ sa
that you can quickly locate thai informa-
tion in the future.

As you'd expect, the HELP key provides
on-screen instructions. Somewhat unex-
pected is the exceptional quality of those
instructions. Help screens can be accessed
at any point in a seasch, and pravide clear.

WWW ameraaaradiohisetary com

comprehensive directions for all func-
tions. from the most basic to the most
advanced. We read through the written
manual (also easy to follow) when we first
tried the Electronic Encyclopedia, and
then relied solely on the help screens for
reminders or pointers.

As trivia bufts (and Jeopardy fans), the
Qurz function was a big hit with us. The
Encyclopedia poses questions in your
choice of categories (Arts & Literature,
World or UUS History, Geography. Physical
Science, Life Science & Medicine, Phi-
losophy & Religion. General Knowledge,
or a mix of ail of those). If you think you
know the answer—and most of the ques-
tions are tough—you can type it in. The
Encyclopedia will call up the article
matching your answer. When vou type in 4
question mark. it will say either **You
found the article! Well done!” or “We
found the answer in a different article.
Select ANSWER in the Quiz menu if you’d
like 10 see that article.”

We ran inta one glitch when using the
quiz function. Our answer 10 “What is the
science of studying the material remains of
human culiures called?’” was *‘arch-
cology.” When the Electronic Encyclope-
dia’s response was “No such article was
found,” we thought perhaps we'd mis-
spelled the word (although that should
have automatically brought up the spell
correctory We erased the "y to force the
spell checker to appear. and discovered

(Continued on page 105)
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Block that Call!

DUOFONE OUTGOING CALL RE-
STRICTOR (CAT. NO. 43-952). From:
Radio Shack, 700 One Tandy Center,
Fort Worth, TX 76102. Price: $69.95.

The commercial in whlch Candice
Bergen promises that Sprint has a phone
plan for everybody *... unless. of course.
you’re a teenager—nobody has come up
with a plan for that!” strikes a chord in
most people who see it. Ever since the
telephone became a houschold necessity,
parents and teenagers have been battling
over it. For some reason, with the onset of
puberty comes (he ability to spend hours a
day with a phone glued to the ear. We don't
live with any teenagers, but we can well
remember our own teen years. Among our
families and our friends’ families, there
were several different solutions to phone
abuse. Some parents just bowed to the
inevitable and installed a second line so
that, in those pre-call-waiting days, they
might have the chance to receive some of
their own calls. Others, valuing family
harmony over the family budget, actually
installed extensions of that second line in
the kids' bedrooms. At the opposite ex-
treme, there were those who simply in-
stalled locks on their phones. Back in the
days of rotary phones, such a device sim-
ply locked the dial in place. Of course,
using those rotary phones, a clever teen
could get around the lock by using care-
fully timed taps on the on-hook button for
each digit of the phone number.

Today, the situation is even worse
There are still those endless calls to
friends, discussing in detail what every
person in school wore that day, who

ONE
QUTGOING CALE RESTRICTOR

CIRCLE 54 ON FREE INFORMATION CARD

likes (ranging from 50-cents a minute to
$50 per call), billing is handled by the
phone company, and the charges for the
calls appear as part of your regular phone
bili. Most- 900 numbers offer a legitimate
(if over-priced) service for the fee. includ-
ing medical tips from doctors, stock
quotes, helpful hints for solving news-
paper crossword puzzles, catalog sales.
opinion polls. weather information. the
latest sports scores. Others offer services
intended to appeal to teens—dating ser-

(Continued on page 22)

“likes” who, who made what team, every
move made by the latest music video stars,
and what embarrassing things their par-
ents had come up with lately. It seems that
things haven’t changed much since we
were 15. Except that today s teens are also
enticed to call an incredible array of
“900,” 976, and “540”° numbers.
Any company can lease a 900 number
from a long-distance carrier, or a 976 or
540 number from a local carrier, with al-
most no government regulation. Although
the company can set its fees as high as it

TO'ORDER
CALLTOLL FREE

1-800-292:7741

ELENCO & HITACHI PRODUCTS
AT DISCOUNT PRICES

HITACHI COMPACT SERIES SCOPES

This senes prowces many new functions such as CRT [

48'HODR
SHIPPING

“Hitachi RSO Series

(Portable Real-time Digital Starage Oscilloscopes)

SPECIAL BUY

VC-6023 - 20MHz, 20MS/s _ . $1,695 _ . Readout, Cursor {v- Fre-
VC-6024 - SOMHz, 20MSs $1.995 V-212 - 20MHz Scope  $425 auency Cir. (V-1085), Swaeptime Autoranging. Delayed
VC-6025 - 50MHz, 20MS/s §2.195 sweap and Tripper Lock usng a 6-inch CRT.You don fesl
; b ’ . 1 perio d won.
VC-6045 - 100MHz, 40MS/s 52,995 Hitachi Portable Scopes o o e
VC-6145 - 100MHz, 100MS/s $4,495  DC fo 50MHz, 2-Channel, DC offset func- V-660 - 60MHz, Dual Trace_______ $1,149

RSO's from Hilachi feature roll mode, averaging. save tion, Alternate magnifier tunction V-B65A - 60MHz, DT. wicursor 1,345

memory, smaotiing, imerpolation, pretriggering, cursor " : V-1060 - 100MHz, Dual Trace $1,395
Teasumamants, These scopes onabie more accuraws, V525 - GRT Readout, Cursor Meas. $995 1065 _ 100mHz. DT, wrcursor __ 51,649
simpher observatian of complex wavetorms, in addition to V-523 - Deiayed Sweep . $975 V-1085 - 100MHz, QT, wicursor $1.995
such functions as harcopy via a plotter interface and V-522 - Basle Model $875 V-1100A - 100MHI1 Quad Trace $2.195
waveform transter via the RS-232C imertace. Enjoy the V=422 - 40MHz _ ) $775 V1150 - 150MHz. Quad Tri 2,695
comfort of analog and the power fo digital V-223 - 20MHz delayed sweep $695 2, QuaciTrace

V-222 - 20MHz daluxe 9625 Elenco 40MHz Dual Trace

25MHz EIenc;Oscllloscope

P " Good to
(apadl _FRICE BEEALTHEU v 3495
S-1 IO o —— |
« Dual Trace | _ :{?:::;:::Z::omgo Q:cligrecne it . High luminance 6" CRT
- 1MV Sensitivity | . 7« word per channal memory DS$S203 i + 1MV Sensitivity
*6"CRT | . 10MSss sampiing rate $795 £ 1 « 10KV Acceleration Vohage
-0 « X-Y Operation | « State-at-art technology i :E « 17ns Rise Time
0. 5 + TV Sync | « inciuges prodes | « X-Y Operation
inciudes (2) 1x, 10x Probes

. 2| 1x, 10x Probes included =
Al soopes include probes, schematies, operators manual and 3 year (2 yrs tor Elenco scopes) workd wide warranty on parts & labor. Many accessories avallable for ail Hitachi
scapas. Call or write for complste specifications on these and many other fine oscilloscopes.  1x, 10x Scope Probes: P-1 85§MHz $19.95, P-2 100MHz $26.95

Digital Capacitance Meter Digital LCR Meter e Mulimeter with F LU K E
CM-15508 LC-1801 000" copacitance &
B+K opgsl [ (0| i Torsotese | MULTIMETERS
ak All Models Avaliable
TEST EQUIPMENT $ S 2 $55 cutsons | om0k Aoy
AllModelsiavaiiable] spr20000td| | Cols Tub-200K Reads Vots, Onms | Eiuie 77.11 __$145
5% basic accy, Caps 1p!-200 Current, Capacitors, Fluke 76-11 $169
Cali for special price Zero control wi Casa V‘?’;? Res 01-20M w{,’::":?fg:‘ Fluke 87____ $289
—— Big 1" Ospley Big 1° Display Col for special price
Quad Power Supply XP-580 Triple Power Supply XP-620 AM/FM Transistor True RMS 4 1/2
$59.95 Assembied $69 Radio Kit Digh Multimetes
2200 @ 24 Kit $45]  with Training Course M-7000
2V @ 1A 21015V @ 14 135
V@3 f f'v -J‘SVV@?‘;'; Model AM/FM 108 . DcsA
{or 410 30 ccuracy
ESViISA and 5V @ 34 $26.95 1% Resisiance

with Freq. Counter
and Deluxe Case

Al the desirgd teatures for doing experiments
Fealures short gircust pratection, all supphes

14 Transistors ¢ 5 Diodes

Fully regulated and short circuil protected
Makes a great school projoct

Soldering Station | Color Convergence Generator | Four-Furiction Frequency Counters | - Digital Triple Power Supply

Temperature Controlled $G-200 F-100 120MH XP-765

530599 :@f S T $179 o S 5269

i\ Digital Display ma m& F-1000 1.2GH . 020V a1 1A

Temp Range: _ 020V at 14

]& 300F-900F - o $259 SV at A

= Grounded Tip | Frequency, Period, Tolatize, Fully tequlaled, Short circuit protected with
Qg_.})" Ovarhaat Protect w";’:;"s::: d”‘"‘;::'ms $69.95 Self Gheck with High Stabilized Crystal Oven | 2 imit control, 3 separate supplies
s Oscillator, B digi LEO display XP-660 with Analog Meters S19:

GF-8016 Function Generator Function Generator

XK-500 Digital / Analog Trainer

Wty
LI T ze X A comptete minl-iab lor buliding, testing, protolyping analog and digital clrcults
$249 ' ¥.h #3600 | Eianco's Digital / Analog Trainer is specially dasigned for school projects, with 5 bult-in power

¥ Sine, Square. Tnangle = $28.95 supplies. Includes a function genarator with continousty varlable, sine, ldangular, square wave

forms. All pawer supplias are ragulated and protecied against shorts
Powar Supphes
+ Variable Fomer Supply
« 41.25 10 20V 5 Amp
izl ‘svoc @ ! Amp)
-2
12510 1sch@ 3 Amp)
2

] Puse. Ramp. 210 2MHz
Froq Counter .1 - 1OMHz
InVExt operation
GF-8015 without Freq. Meter $179

Provides sine. triangle, squate
wave from 1Hz to 1MHZ
AM or EM capability

Learn to Build and Prograom
Computers with this Kit

Inctudes: Alt Parts, Assembly and Lesson Manual

Wide Band Signal
Generators

VOC @ 1
:gnc Gmort \appod @ 15VAC
Anatog -

Model s
+ Function Gonauml ine, Triangular,
MM-3000 Squara wave form: _—
- Frequsncy g astabls in five ranges
$129.00 tom 1 10 100Krz

+ Fina uuquam.y adiust
« Amplitude adjust

« Modulation FM-AM
Digital - Sectlon
Ith dala swiches
Two no bounce logic swilches
. E‘ﬂh! LED readouts TTL bu"lmd
« Clock Iraquency 1 to 1
» Clock amplitude 5VPP square wave
Breadboards
+ 2 breadboards, each contain
840 tie points (iotal 1,680)

$G-9000 $129

fF Freq 100K-450MHz AM Modula-

e P e m&' tlon of tKHz Varrable RF oulput

oo Mastar o5 w A ‘

ROMs and fun a 8085 mm’;“wsso., which uses § SG-8500 w/ Digital Display &
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Multimedia
Software
Roundup

Last month, we took an in-depth look at
what promises 10 be one of the hottest
segments in both the consumer-electronics
and the computer indusiries: interactive
multimedia, which borrows a litte from
each. The hardware we iooked at is, how-
ever, only part of the puzzle. None of the
muitimedia systems will be successful un-
til there is software to justify the purchase
of the hardware.

What follows are brief capsule reviews
of some of the software we had an oppor-

r-------------_----

NO COMPLICATED ELECTRONICS, NO EXPENSIVE INSTRUMENTS:

tunity to try as we put the hardware
through its paces.

CD-I TITLES:

You can tour all twelve museums of the
Smithsonian without leaving your living
room, with Treasures of the Smithsonian
from PIMA (11111 Santa Monica Blvd.,
Los Angeles, CA 90025). The self-guided
tour visits some 150 exhibits. CD audio
narration accompanies the tour, which in-
cludes a look at many treasures that are not
normally on display to the public. You can
even “touch’ items that are off limits in
real life. walk completely around famous
statues, and listen to antique musical in-
struments. If you’ve ever tried 10 take in
several Smithsonian museums in a day or a
weekend. you (and your feet) are sure 10
appreciate this new approach. Price:
$49.98

CIRCLE 55 ON FREE INFORMATION CARD

Are you often disappointed with the quali-
ty of the photographs you take? Time-Life
Photography, distributed by PIMA (111H
Santa Monica Blvd., Los Angeles, CA
90025). provides interactive pointers to
help you take better pictures. The 10-vol-
ume Time-Life series has been condensed
onto one disc that allows you to study the
works of three leading photographers and.

An amazing fact: you can
do more than four out of fwe
VCR repairs with ordinary
tools and basic fix-it proce-
dures. Our home study pro-
gram shows you how.

Learn all of the systems,
mechanisms, and parts of
almost all brands of VCRs.
With no expensive instru-
ments. No complicated elec-
tronics. No fancy workshop.
The step-by-step texts and

Name
Address _

Home study course shows you how
to make good monev m vcn renalr

close personal attention from your instructor make learning easy.
Texts, course materials, and tool kit are sent to your
home. Graduate ready to make up to $50.00 or more
per hour in your own spare-time or full-time business.

Send today for your free career
hooklet. Or call 800-223-4542

City State

The School of VCR Repair

2245 Perimeter Park, Dept.VC341 Atlanta, Georgia 30341

Zip

WWW._armeraaarnadiahisetary com

ki————————------J

to attend a series of 25 interactive
workshops. An on-screen simulated cam-
era is used for practice shots. You select
various settings. snap a picture, and im.
mediately see the results of your seiting
choices—along with an explanation of
what went wrong (or what you did right

Price: $49.98
CIRCLE 56 ON FREE INFORMATION CARD

Curiosity is rewarded when your kids play
Richard Scarry’s Busiest Neighborhooc
Ever! disc from PIMA (IttIt Santa
Monica Blvd., Los Angeles, CA 90025

Based on the bestselling children’s book,
Busytown is brought to life through ani-

mation, conversation, music. and games.
4
Rléllard SCarry X

E sleSt {\» “_
i 3 al%el gsfbo

el

®

On-screen instructions are clear and sim-
ple for preschoolers to follow. As they
move through the streets of the town they
can enter each building by clicking on it,
and then play games or meet people. in-
side. At the newspaper, for instance, they
can type in their own name (with help from
Mom for the youngest tots, we presume)
and then see it featured as the headline in
that day’s paper: “SUZY VISITS BUSY-
TOWN." Price: $24.98.
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Partof PIMA’s (11111 Santa Monica Blvd.,
Los Angeles, CA 90025) Video Album
Cover Series—which can be played on a
standard CD player for music only, or on a
CD-1 machine for an interactive multi-
media experience—Louis Armstrong—An
American Songbook lets you request bio-
graphical information, provides photos
and little-known facts, and lets you read
the lyrics and electronic liner notes along
with the songs. Satchmo’s unique versions
of classics by George and lra Gershwin,
Kern, Hart, and others are included on the
disc. along with two unreleased tracks,
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rare interview segments, and visual pro-
files of great American composers such as
Cole Porter and Duke Ellington. Price:

$17.98
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Providing plenty of opportunity for
creativity—and no mess—Spinnaker Soft-
ware's Paint School [ from PIMA (1HH
Santa Monica Blvd., Los Angeles, CA
90025) has on-screen paintbrushes and
pencils and more than 250 colors. Kids
ages 4 and up can opt to color drawings
from such categories as “Dino Land,”
“Pets.” and “Water World.”™ They can
switch between several different palettes,
including some with patterns instcad of
colors—and one with a selection of actual
photographs. They can also choose a blank
canvas on which to draw and color their
own creations. Kids can zoom in on a
painting for detail. The finished drawing
can be turned into a “‘shider™ puzzle.

Price: $19.98.
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CDTV TITLES:

Described as a “*pop-up video,” A Bun for
Barney from Multimedia Corp. (109X Re-
gent’s Park Road, London, NWI 8UR,
United Kingdom) tells the story of a bear
who learns how to say no. Oneach “page”
of the story written text is accompanied by
narration. The cursor, which looks like a
hand. is moved around the screen using the
four direction buttons on the rcmote con-
trol. When it passes over an interactive
“hot spot,” the hand turns into a magic
wand. Pressing one of the select buttons
causes something to happen—ducks
might peak out from behind some reeds,
bunnies might dance across the screen. or
a song might play. Preschoolers also have
the chance to play some games. Even
though the action scemed very slow to us.
particularly when turning the page, our
four-year-old reviewer didn't seem to mind
the delays. Price: $49.95.

CONTACT COMPANY DIRECTLY

Turn your thumb green with Garden Fux—
Indoor Plants from CDTV Publishing
(1200 Wilson Drive, West Chester, PA

19380). More than 200 common and rare
plants are featured, classified according to
flower color, leaf type, light aspect, size,
room temperature, growing type, and
flowering time. 1f, for instance, you're
looking for a small plant with purple
flowers to set in that sunny, but drafty,
window in your living room. you would
enter those criteria to get a list of pos-
sibilities. The responses would include the
plant’s name, a picture of it, and growing
hints. Price: $49.95.
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How to Grow & Care for
Over 200 Varieties of
Houseplants.

\COFV PRy

i Ry
Aris & Leisurna

For Teens & Addts

Remember those Martian

Levitating Device

Objects float on arr and move 10 the | !
touch. Defies gravity! Amazing gift i}
conversation piece, magic trick or +

¥
)

'

ST

Space Ships in HG Wells - o, [d
War of the Worlds? | -'i-ﬁ"-;'.

Jugy
MYSTERY i e

[nteractive adventure games—some peo-
ple love ‘em, some are driven crazy by
‘em. We fall into the latter category, lack-
ing the patience and time to put together
all the clues needed to solve the mystery.
We were driven to distraction over Tiger
Media Inc’s (5801 East Slauson. Suite
200, Los Angeles, CA 90040) Airwave
Adventures: The Case of the Cautious
Condor. Sort of an interactive, airborne
“Clue™ set in 1937, the object is to deter-
mine who committed a murder. You and all
of the suspects are passengers on a posh
private airplane that will be landing in just
30 minutes. You rmust move through the
various areas of the plane and find clues by
listening to and watching the other pas-
sengers. As we said, our lack of patience
interferes with our enjoyment of such
games. and this game had us even more
frustrated since it takes so long to move
from scene to scene using the CDTV con-
trols. Price: $49.95.
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Keeping a four-year-old happily busy for
hours, My Paint from Saddieback Graph-
ics (3621 West MacArthur Drive, Suite
119, Santa Ana. CA 92628) includes more
than 100 drawings to be colored. using a
choice of eight palettes with 12 colors each

* ELECTRONIC

tlnhh

Laser Pen

Pen sized laser, great for movies

Pocket Laser Kit

3mw or Smw kits, with sohd state

"@?ﬁ
PRODUCTS and KITS

drive- ins, pointer. Ready to use, with
batts LAPN1 Laser Pen . $149.50

great scientific project
ANT1K Easy-Ass’y Kit/Plans $19.50

Microphone!
Crystal clear, ultra-sensitive pickup
transmits voices, sounds to any FM
radio. For secunty, monitoring
children, invalids Be the local DJ!
MVP1 Pians s gazis 37.00
MVPIK Kit/Plans . ., . .., $39.50

3 MILE
Telephone ﬁ
Transmitter!

Automatically transmits 2 sides of
phone conversation to any FM radio
Tunable, easy-assembly PC board
Operates only when phone s In use
VWPM? Plans v azeny, $7.00
VWPMK?7 Kit/Plans .. $39.50

TV & FM Joker/Jammer
Pocket size device lets you remotely
disrupt TV or radio reception. Great
gag! Discretion required. Easy-build
electronic lat. EJKIKM ... $19.50

100,000 V - 20’ Range
Intimidation Device!
Electronic module, may be enclosed
for handheld, portable, or fixed uses
ITM2 Pians (creditable to ki) $10.00
ITM2K Kit & Plans $49.50

READY-TO-USE, AUTOMATIC

Phone Recording @@
System

Complete with extended play tape
recorder & line interface switch
Automatically records both sides of
conversation. Check Local Laws on
Proper Use’ Ready-to-Use System
TAP20X System $149.50

INFORMATION UNLIMITEDQ

Dept PE-2,
Phone 603-673-4730

Box 716, Amherst NH 03031
FAX 603-672-5406
MC, VISA, COD, Check Accepted. ADD $5 S&H.

Order by Mail, or by
24 Hr Order Phone:

800-221-1705

670nm diode. Caution, Class llla item
VRL3KM 3mw Laser Kit .. . $99.50
VRLSKM Smw Laser Kit .. $119.50

MORE Laser Kits!

LAS1KM 1mw Laser, 632nm, HeNe
Easy to Build Kit ... ... $69.50
LAS4KM 3mw Version, Kit $99.50

LATOS Low Cost HeNe Laser Tube!
.Smw Tube & Plans .. only $24.50
Other parts available separately
Great Low Budget Science Project!

Shocker Force Field
..;:_.Vehicle Electrifier

i _#

: e
[y &2
—
Make hand shock balls, shock wands
electrity objects, charge capacitors

Great pay back for those wise guys!
SHK1KM Easy-Assembly Kit$24.50

with many more items!
FREE with order, or send $1 P&H

WWW_akmerieaniadiahictary com
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or a “color brush ™ that paints in a rainbow
of colors. Four different “coloring books™
can be selected: One has regular drawings,
two that teach alphabet and number/shape
recognition, and one that features a
phonetic-based reading system. When

Includes over

100

fun drawings
to color in!

Kid Tested and
Educator Approvedt

Education 2
“For Children Ages 380 13

you've finished coloring a drawing. you
can make the colors Hash. or switch be-
tween palettes to see how it would look in
completely different colors. Price:
$39.95.
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You won't find many writers who are more
prolific than William Shakespeire—vet
Animated Pixels {Albemarle House. Os-
borne Road. Southsea, Hants POS 3LB.
United Kingdom) has managed to put the
complete text of all his plays, poems, and
sonnets on one disc for play on CDTV or

an IBM-PC cquipped with a CD-ROM
drive and Microsoft-compatible mouse.
The llustrated Works of Shakespeare also
contains reproductions of original wood-
cuts that illustrate scenes from many of the
plays. You can search for words or com-
binations of words. within onc work, or
within the entire collection. It did take
quite some time, however, to scarch every
work to find “slings” and “amrows™ in
Hamlet’s “*To be or not to be’”” soliloguy.
Several different text sizes and fonts were

offered, ranging in clarity from illegible to
okay. Price: $49.95.
CONTACT COMPANY DIRECTLY

We have a feeling that Dominion Software
& Design's (3328 Qakshade Court. Fair-
fax, VA 22033) Advanced Military Sys-
tems will be a popular title—but we must
admit that we don’t get it. But then again,
we didn't get the popularity of Top Gun
either. To us. this disc was reminiscent of
those slide shows in Social Studies class—
the ones that you tried to nap through with-
out attracting the teacher’s attention—al-
beit with better sound and more pictures.
But for those who are a bit more enthusi-
astic about things military, the action shots
and detailed narration would be fascinat-
ing. The disc is divided into five main
categories—land. air, and sea power;
weapons; and strategic systems. Each of
those provides close-up looks at specific
craft or systems, accompanied by music

and narration. Price: $39.95.
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CD-ROM TITLES:

The hallmark of CD-ROM has always
been the sheer volume of information—
some 650 megabytes—that fits on a disc.
The Couniries of the World on CD-ROM
from Bureau Development Corp. (141 New
Road, Parsippany, NJ 07054) is a good
example. It includes the full text of all 106
Countrv Series Handbooks (which range
from 200 to 500 pages ¢ach) prepared by
the U.S. Army. Everything you've ever
wanted to know about a country’s history,
population, climate, and politics is on the
disc. as are maps from Hammond. You can
see a color picture of the country’s flag,
and even hear a portion of its national
anthem (assuming your drive supports au-
dio output). The user interface is casy to
navigate, and it's easy to browse the disc
for hours. But it also makes it easy to get
information in a hurry. Price: $495.
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If there's one type of file that cries out for a
larger hard disk, it's the graphics file.
Once you start doing any sort of desktop

, % :

L

AIRCRAXT ANIMALS BORDERS
¥, [ @
w PL"BI:IQUB oy
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publishing. even crude one-page fliers,
you'll find yourselt running out of disc
space when you try to store images. What
it you could have a library of thousands of
public-domain images on a single disc?
You can, with Publique Art from Quanta
Press (1313 Fifth St. SE, Suite 208C, Min-
ncapolis, MN 55414). Everything from in-
sects to trees, from maps to religious
symbols is there, some good, some bad—
just like any collection of public-domain
clipart. An on-disc viewer makes it casy to
find the picture that is right for you. Price:
$179.
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If you've ever been inclined to start your
own BBS but didn’t know where to start,
well The Official RBBS in a Box trom
Quanta Press (1313 Fitth St. SE, Suite
208C, Minneapolis, MN 55414) might be
the right place to start. Although we didn't
count them all. the disc contains some-
where between 7000 and 9000 downloada-
ble shareware files that would secem to
make a rather complete bulletin board.
You can start your own bulletin board in
about 5 minutes by popping the disc in and
installing software to your hard disc—
you'll also nced a modem, of course. Even
if you don’t want to start your own bulletin
board. the disc is still an enormous value.
Price: $179.
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Benween Heaven and Hell 11 is the second
version of the cleverly named disc from the
Bureau Development Corp. (141 New
Road, Parsippany, NJ 07054). Why is the
name clever? Well, the disk is an eclectic
combination of everything from the King
James version of the Bible to the more
worldly pursuits of graphics (including
some pomography) and a plethora of other
shareware files too numerous 1o even clas-
sity—I2.109 in all. Although the pub-
lishers had the foresight to include the
treeinfo file (used by the Norton NCD
command) on the disc so you could calt up
a directory extremely quickly using Nor-
ton’s program, navigating the disc can be
difficult. A program designed to simplify
file transfers to your hard disk is a help. but
the sheer number of files. and the fact that
most directory names are merely numbers,
is a hindrance. Still, it’s a tough-to-beat
bargain. Price: $99
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How do you justify your purchase ot a CD-
ROM drive to your tamily? One way would
be with a disc called Britannica Family
Choice (Britannica Software, Inc.. 345
Fourth Street. San Francisco, CA 94107).
With programs such as ‘The Berenstein
Bears Learn about Counting. Super Spell-
icopter. the Fiction Adviser. and Grammar
Examiner, the collection tries to offer
something for everyone in the family.
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We’re not sure. We weren’t able to find

one program that did it for us. Price: N/A.
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The most usetul appliculion that we’ve
tound for CD-ROM is for keepmz_ refer-
ence material on hand in a minimum of
space. The Toolworks Reference Library
from The Software Toolworks (60 Leveroni
Court, Novato, CA 94949) is another col-
lection of useful reterences including
Websier's New World Dictionary. The-
saurus, Guide 1o Concise Writing. and
Dictionary of Quotable Definitions; The
Dictionary of 20th Centurv Historv; J. K.

Lasser's Legal and Corporation Forms for
the Smaller Business; the National Direc-
tory of Addresses and Telephone Numbers,
and The New York Public Library Desk
Reference. The reference set features a
very casy-to-use interface, but its search
capabilitics arc somewhat limited. This
impressive collection, however, seems like

a good deal 1o us. Price: $149.95.
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Anyone who reads Popular Electronics
and a Gizmo article dedicated to CD-
ROM and multimedia software is surc be
interested in The Science and Technical
Reference Set trom McGraw-Hill (Profes-
sional Book Group, 11 West 19 Street, New
York. NY 10011). It contains the complete
text and graphics from the McGraw-Hill
Concise Encyclopediu of Science and
Technology and the McGraw-Hill Diction-
ary of Scientific and Technical Terms.
Both reterences have been among our fa-
vorites in their paper versions. The ability
to access the same information on CD-
ROM, with its inherently more powerful
scarch capabilities is, to say the leasi. ex-
citing. The user intertace isn’t as friendly
as we'd like. and the searching can be
slow, but there’s a wealth of technical in-

formation on this disc. Price: $495.
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MULTIMEDIA PC:

Who holds the world record lor the most
consecutive hours of pole-sitting? You can
find that out, along with the world records
for the largest pizza, tallest man, and al-
most any other record you can think of,
trom The Guinness Multimedia Book of
Records from Britannica Software Inc.
(345 Fourth Street, San Francisco, CA
91107). More than 7000 records are
brought to lite with more than 300 full-
color photographs and more than 70 sound
recordings. Price: $149.95.
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It’s casy for kids to find words in the Mac-
millan Dictionary for Children from Max-
well Electronic Publishing (124 Mt
Auburn Street. Cambridge, MA 02138).
They can scroll through the word list. or
use the guide list or A-to-Z list to find a
particular word. The “Go To™ function
lets them just key in a word, and they can
look up any word within a definition by
clicking on it. The dictionary has almost
12.000 definitions, 1000 illustrations, and
400 sound effects. It also has “Zak,” a
character who guides kids through the dic-
tnonary and 1ts games. which include
Hangman and Spelling Bee. Price:
$59.95.
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1 G,

As the demand for computers and microprocessors
in business, manutacturing and communications
continues to grow, so does the need for qualified
technicians. It's not unusual tor experienced
technicians to earn from $30,000 to more than
$40,000 a year.” Now through Peoples College
ol Independent Studies you can train for this
exciting tield without interrupting your job or
home life.

Choose From Five Programs of Study

* Electronics & Microprocessor Technology

* Industrial Electronics & Microprocessor
Technology

* Communications Electronics with Micro-
processor Technology

» Computer Servicing & Electronics Technology

*» Specialized Associate Degree In Electronics
Technology

~Professional Equipment Is Included

Depending on the program you select, you'll
perfect your skills using this advanced equipment,
included in the price ot tuition:

¢ {BM-Comipatible Personal Computer

e Digital Multimeter

 Digital Logic Probe

* Elenco Oscilloscope

* Portable Cellutar Telephone
* Source: U.S. Bureau of Labor Statisti

\ That Enhante Your Training

Peoples College introduces some tiaining 1irsts to

make your learning experience more complete:

* Accelerated Learning System — a scientifically
proven study system that helps you learn taster
and easier than ever betore.

¢ Video Tutor Training Tapes give you a
permanent, visual record of informative lectures
and close-up demonstrations.

* Experience Labs professionally designed
experiments that give vou hands-on "‘bench”
experience.

¢ industry Certification Training Guide — provided
with four of our programs. Prepares you for
examinations you may take for your protessional
license or certification.

: Train at_HOME to be_f an
Electronics Techniciant

‘E'aqu Payment Plans — No Finance Charges

To help you get started on your education, Peoples
College has reduced tuition rates and ofters low
monthly payment plans with no finance fees. So
don’t delay, call or write tor more intformation
today!

For COLOR CATALOG Mail Coupon or
Call TOLL FREE 1-800-765-7247
Programs ottered only in United States, Canada, Puerto Rico
and Virgin Islands. No Obhgation. No sales person aill call

Qur programs are accredited by the Accrediting

OF INDEPENDENT STUDIES
233 Academy Drive * P.O. Box 421768
Kissimmee, FL 34742-1768
Member, D.L. Peopies Group

Commission of the Nationa! Home Study Council
RZEABT T S EE T E TR 2~ -
I YES! | would like to know more about your !
t training programs. Send a catalog to: !
1 I
, Name Y
I Address !
o I
, City - — |
I State Zip !
I I
| Phone # |
1 |
PPEOPLES COLLECE |
I I
I I
I |
I I
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We’ve seen plenty of multimedia research
applications—encyclopedias, diction-
aries, technical references. complete
works of literature-—but, admit it, how
many of you made it through school with-
out turning to Monarch Notes? The MPC
version of Monarch Notes from Bureau
Development, Inc. (141 New Road, Parsip-
pany, NJ 07054) contains the complete set
of Simon & Schuster’s study guides of
classic literature, each of which includes a
biography of the author, a summary of plot
and characters, and critical analysis. The
multimedia version also contains hun-
dreds of color illustrations and narration of
many well-known passages. Price: $99.
CIRCLE 73 ON FREE INFORMATION CARD

One of the most enchanting multimedia
children’s programs we’ve seen is The Vov-
ager Company’s (1351 Pacific Coast High-
way, Santz Monica, CA 9040!) Aman-
daStories: Interactive Stories for Chil-
dren. The animated adventures require no
reading: pre-schoolers can send the

spunky Inigo the Cat or the clever Your
Faithful Camel through a series of whim-
sical adventures by pointing and clicking.
Each story has several branches, so kids
can play the same story over and over,
following different paths. Price: $59.95.
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Many people casually enjoy classical mu-
sic but arc intimidated by their relative
lack of knowledge about the composers
and compositions that are universally con-
sidered ““great.”” Well, Dr. T’s Music Soft-
ware (100 Crescent Road, Needham, MA
02194) is here to rescue you from your
ignorance. The works of the great compos-
ers from the 16th to the 20th century are
explored in music, words, and graphics on
Composer Quest. It has two distinct
modes of operation: One presents the ma-
terial in the form of a lesson, the other in
the context of an adventure game. The
program also cross-references important
events in world history, art, and so-
ciological changes through the years.
Price: $99.
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One title that demonstrates the powerful
educational potential of the multimedia
PC is Multimedia Beethoven: the Ninth
Symphony. from Microsoft (One Micro-

soft Way, Redmond, WA 98052.) De-
veloped by The Vovager Company,
Multimedia Beethoven uses sound, text,
and graphics to explore the life and music
of Ludwig Von Beethoven. You can listen
to the symphony and get a running com-
mentary that gives you an appreciation of
the symphony and its components in a way
that would be possible only if you had a
classical-music critic whispering in your
ear as you listened to the symphony. A
built-in quiz tests you on your knowledge
of the symphony and its background.

Price: $79.95.
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One of the promises of personal computers
has always been to “*place a world of infor-
mation at your fingertips. One title that
comes close to delivering that is Microsoft
Bookshelf for Windows (One Microsoft
Way, Redmond, WA 98052). 1t includes,
on a single disc, the Concise Columbia
Encyclopedia, The American Heritage
Dictionary, Roget’s 11: The New The-
saurus, Bartlett’s Fumiliar Quotations,

The Concise Columbia Dictionary of

Quotations, The Hammond Atlas of the
World, and The World Almanac and Book
of Facts. What does this version do that
previous versions of Bookshelf not do? In
the dictionary, you needn’t rely on the
phonetic representation of a word’s pro-
nunciation: a mouse click will let you hear
what it’s supposed to sound like. Some
quotes can be heard in their original form
as spoken by their originators. Looking up
“Eclipse™ gives you not only a textual
description, but an animated one, showing
how the moon’s orbit around Earth is at an
angle relative to Earth’s orbit around the

COAOM
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sun. Although the quotes are little more
than a *‘gee whiz"" addition to Bookshelf,
and the eclipse entry is one of the few
animationswe found, the potential power
of multimedia is seen here, too. Price:
$195.
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Compton's Multimedia Encyclopedia
from Britannica Software, Inc. (345
Fourth St., San Francisco, CA 94107) was
published before there was a standard that

WWW. atnersaadadioRistery.com

defined what PC users meant by “multi-
media.” The ‘Windows version of the en-
cyclopedia, however, conforms to the
MPC specifications, and is a far cry from
the earlier versions. The photos are much
more like real photographs, and the ani-
mations—some of which are video-like—
are quite good. Compton’s was, in our
eyes, always playing catch-up to Grolier’s
Electronic Encyclopedia. Now, despite the
incredibly high price (which isn’t always a
hindrance to educational institutions),
Compton’s is a much more serious com-
petitor. Price: $895.
CIRCLE 78 ON FREE INFORMATION CARD

DATA DISCMAN:

Providing a unique way to access historical
information, Time Table of Business, Pol-
itics, & Media from Xiphias (Helms Hall,
8758 Venice Blvd., Los Angeles, CA
90034) explores the “‘energies invested in
the acquisition of wealth, power, and
knowledge throughout man’s history.”
You can use time tables, which are divided
into time segments, and then scroll
through the chosen period of history. Or
you can search for specific names, places,
events, or dates. We found a couple of
sloppy mistakes, however. First, in the
year 8000 B.C., under the heading **Be-
ginnings of Agriculture,” it stated that
(compared to hunting and gathering days)
“Where formerly it took 5000 acres of
land to support an individual, the same
amount of land can now support a popula-
tion of 0.” And, when searching for en-
tries about Eleanor of Aquitaine (queen of
France, and then England, and the mother
of Richard the Lionheart), only one article
was found—yet we'd seen two separate
references when scrolling through the
twelfth and thirteenth centuries. It turned
out that in one of those articles “Aqui-
taine” was misspelled. so the search
missed it. Despite our nitpicking, we liked
being able to see what was happening all
over the world at a specific time. Price:
$39.95.
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Anyone who watches baseball knows how
much commentary time is devoted to sta-
tistics—and real fans can tell you who
holds the records for most stolen bases in
post-season games, most walks in the
month of August, and ... well. you get the
idea. Now, you can find all the statistics
(vital and otherwise) on CMC ReSearch’s
(7150 S.W. Hampton, Suite C120, Port-
land, OR 97223) Total Baseball. It con-
tains all the traditional statistics plus
batting, pitching, and ficlding registers for
all 13,495 Major League players. It lists
the top 100 leaders in every statistical cate-
gory, and lists all awards, player rosters.
coaches, umpires, managers. and owners
from 1871 to the present. Price: $49.95
CIRCLE 80 ON FREE INFORMATION CARD
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Start a money-making career in
video/audio servicing!

Only NRI gets you started fast with real-world training designed around
state-of-the-art equipment you keep!

NRI's newly expanded training cov-
ers all the latest advances in home
entertainment electronics, then takes
you inside today’s high-tech equip-
ment as you learn to troubleshoot,
diagnose, and service the complete
home entertainment system inciuded
in your course: 13" color TV, pro-
grammable VCR, and integrated
audio rack system. Only NRI makes it
so easy to start a new career, earn
part-time income, even start a
video/audio servicing business of
your own!

Billions of dollars of video/audio
equipment means big opportunity
for you

There’s never been a better time to get
involved in home entertainment electron-
ics. Experts predict that consumers of
video/awdio equipment will spend over %:
billion by 1995 as product manufacturers
race to fill the demand for inereasingly
sophisticated technology.,

This explosive aceeleration of new
pnulu(-l innovation means new opportu-
nities for you in video/audio servicing,
And NRI prepares you to tuke advantage
of those opportunities by giving you the
skills to tronbleshoot and serviee a full
range of TV, video. and andio equip-
mentt.

The most advanced, most
complete video/audio training
ever offered!

You start with lessons that give you a
strong foundation in electronies funda-
mentals. mastering the basic circuits and
components at the heart of today’s
video/audio equipment.

Then you build on that foundation
as you explore the high technology of digi-
tal controls, CDs and digital audio tape
players. advanced TV systems. cable TV,
VCRs and cameorders. even
MiCroprocessors.

State-of-the-art equipment
included in your training makes
theory come to life

Only NRI gives you so much real-world
equipment ... all yours to train with and
keep! Get hands-on experience as you
work with a complete. high-tech home
entertaimnent svstem: a 137 color TV
with remote. a programmable VCR. and
an integrated remote-controlled audio
system inchuding AM/EFM tuner. 100 watt
amplifier. CD player. dual cassette play-
er. turntable. speakers, and audio rack
cabinet.

Theory comes to life as you learn to
perform component-level diagnosis and
service on advanced technology audio
equipment ... conduet in-set demaenstra-
tions of TV eircuits and components ...
and discover first-hand how to maintain
and serviee today’s commercial VCRs,

Plus, NRI custom-produced videos

show you in close-up detail how to test,
troubleshoot, and service TVs and VCRs
like a pro.

No experience necessary ...
NRI builds it in

You need no previous experience in elec-
tronies to sueceed with NRIL. Step by step.
you aceumulate the knowledge and praeti-
cal experience that will make you unique-
v qualified for today's opportunities in
home entertainment electronices.

You learn at your own paee and on
vour own time. And all throughout your
training. you have the full support of your
personal NRI instructor and the entire
NRI technical staff.

FREE catalog tells more

1f the coupeon is missing. write to

NRI Sehools, MeGraw-Hill Continuing

Ilducation Center. 4401 Connecticut
Avenue. NW. Washington, DC 20008.

SEND TODAY FOR FREE NRI CATALOG

Best of all, you're pre- | N ?vh_m)l:f o . . rTor‘-a"w'r"m""jl""_ilie'~ 1 z
pared for the technology of 1 McGraw-Hill Continuing luduf'ulmn Center l‘:‘w:':‘l:lr::'ill:::.ll Rill 13
today and tomorrow \\?th 1 #01 Connecticut Avenue, NW. Washington. DC 20008 ek ereeEm 1 §_

Ny ,Vv . 1 @Check oue FREE catalog only -
hands-on train- 135
ing designed to L O TV/Video/Audio Servicing O Desktop Publishing & Design 18
give you invahi- O Microcomputer Serviecing O Electronie Music Technology 10
able '[”.a(.“(.al O ’(Tomput«'r l’rngr.umming 0O Home ln?"pe("liml. . I =
experience, O Telecommunications O Automotive bel.'vu-mg » %

O PC Applications Specialist O Basie Electronies =
O Programming in C++ with Windows [ Bookkeeping & Accounting 1 %1
Hands-on training 12
with this incredi- S o i » 3
ble array of home Name (Please print) \ge g
entertainment — _ - 13
equipment gives Address 1
you the skills you 1
need for success. City State Zip 18 — 032
R g ) P o P e e e L S 3
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The value of preventative medicine is
being touted everywhere these days, and it
seems that we keep hearing of new things
to avoid eating, and new fad cure-alls like
oat bran. One well-respected source of real
information on the subject is the **Well-
ness Letter” from the University of Cali-
fornia at Berkeley. Houghton Mifflin Com-
pany (2 Park Street, Boston, MA 02108)
has put a collection of those newsletters on
an Electronic Book called The Wellness
Encyclopedia, which comes bundled with
the Data Discman. It is divided into sec-
tions on nutrition, longevity, exercise,
self-care, and environment and safety.
Price: $49.95.
CIRCLE 81 ON FREE INFORMATION CARD

Also bundled with the Data Discman is
Passport’s World Travel Translator from
NTC Publishing Group/Passport Books
(4255 West Touhy Avenue, Lincolnwood,

IL 60646). It provides translations in ten
languages—Spanish, French, German,
ftalian, Portuguese, Dutch. Danish,
Swedish, Serbo-Croatian, and English.
Price: $49.95.
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Travelers. of course, are one of the main
target groups for the Data Discman. and
Sony Electronic Publishing Company
(SEPC)/Prentice Hall’s (1 Lower Ragsdale
Drive. Monterey, CA 93940) Frommer's
Guide to America’s Most-Travelled Cities
provides vital information for travellers to
New York City, Los Angeles, Chicago,
Washington DC, and San Francisco. All
the information from the printed From-
mer’s Guides to those cities is included,
such as detailed maps, sightseeing and
shopping tips, restaurant and lodging de-
scriptions, etc. Price: $39.95.
CIRCLE 83 ON FREE INFORMATION CARD

Anyone who travels frequently knows how
much time it takes to get flight information
over the phone—particularly if you want
to compare schedules at several different
airlines. The Official Airlines Guide's
(1775 Broadway, New York, NY) OAG
Travel Disc, North American Edition pro-
vides schedule information for more than
71,000 direct and 180,000 connecting
flights to more than 1200 destinations in
North America. Flight information in-
cludes airline and flight numbers, type of
plane, stops made en route, dates of opera-
tion, departure and arrival times, meals,
and classes of service. In addition. the disc
provides information about 26,000 hotel
properties, including rates, addresses, fax
and phone numbers, and Mobil ratings.
Since this information is constantly
changing, periodic updates will be made
available. Price: $49.95. [ ]
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BLOCK THAT CALL
(Continued from page 13)

vices, teen-talk lines, soap-opera updates,
and psychic advice from astrologists or
numerologists. And then there are the out-
and-out scams—""call this number to
claim your free vacation;” *‘get a credit
card regardless of your credit history:”
and the television commercial shown in
Washington state a couple of years ago that
encouraged children who were too young
to know how to dial the phone to hold the
phone receiver up to the TV, where an
automatic dialing tone was transmitted. It
is estimated that consumers lose $10 bil-
lion a year to telephone con artists.

What’s a parent to do?

Radio Shack ofters a possible solution
in the form of a modemn, electronic version
of that old dial lock. The Ducfone Outgo-
ing Call Restrictor (Cat. No. 43-952) can
be programmed by the user to restrict ac-
cess to 900, 976, 540, long-distance or
local-exchange calls—or even calls to spe-
cific phone numbers. In fact, there’s only
one number that you can’t program it to
restrict—911, for emergency calls.

A personal-access code allows you to
change the restricted numbers and to by-
pass restrictions. That means that, con-
ceivably, you would be the only one in the
house who could make any long-distance
calls at all, or dial information instead of
looking in the phone book (a common
bone of contention in many families). You
could even enforce a *‘no-phone-calls-for-
a-week’’ punishment, by temporarily
adding your kid’s friends’ numbers to the
of f-limits list.

The Call Restrictor is a 52 X 3% X 1Va-
inch box that can be installed on tone or
pulse lines in one of two ways. If you live

in a home in which the entry point of the
main phone line into the house is readily
accessible, you can use Series Installation
to connect the restrictor in series with all
phones on that line. That is, the restrictor
is connected between the outside tele-
phone line and all phones in the home.
Then, when an unauthorized call is de-
tected, the restrictor physically discon-
nects the house lines from the outside
telephone line. For Parallel Installation (as
you’d expect, that puts the restrictor in
parallel with all phones on the line), the
restrictor is plugged into any telephone
jack on the same line as the phones to be
restricted. Instead of automatically dis-
connecting unauthorized calls, with paral-
lel installation the Restrictor sounds a tone
that makes it impossible to carry on a
conversation or listen to a phone service. It
is unlikely, but possible, however, for the
call to be completed in the parallel setup.

The installation procedure is almost ex-
actly the same for either method. For par-
allel installation, it is suggested that you
select a location that is **in a secure loca-
tion, such as in a closet or hidden behind
furniture.”” (For in-series connection. of
course, the main-line entry point is gener-
ally in an out-of-the-way location anyway.)

To install the Call Restrictor, the back of
the unit is removed by unscrewing four
screws. That exposes two phone jacks lo-
cated inside the device and an “‘installa-
tion jumper”that must be reset for serial
use (it is left as placed by the manufacturer
for paralle! operation). The cord from the
telephone, which normally plugs directly
into the phone outlet, instead plugs into
the unit’s “'line out™ jack. Then a supplied
modular cord is run from the unit’s *‘line-
in” jack to the phone outlet. For serial
installation. the outside phone line is con-
nected to the line-in jack, and the house

line to the line-out jack. (We’re not sure
how they came up with the labels on the
jacks—it would have been less confusing,
and more conventional, if one jack was
labeled “‘to phone’ and the other “to
line.””) Two 9-volt back-up batteries
should be installed, and the case is then
screwed shut again, with the wires to the
phone system passing through two holes in
the unit’s bottom. Plug the power adapter
into a convenient AC outlet to complete
the installation procedure. The unit also
has provisions for use with a wali-mount
telephone outlet.

The unit’s design and the installation
procedures are intended to offer several
lines of defense against tampering. First,
of course, it’s suggested that the Call Re-
strictor be hidden. Second, the back-up
batterics prevent it from being disabled
simply by being unplugged from the AC
power. Third, some effort is required to
unscrew it from the wall, and unscrew the
back, to get at the batteries. Finally, the
instructions won't do any good without
knowing the personal access code, and
vice versa. Of course that probably
wouldn’t have stopped us when we were
teenagers. Actually, our parents would
probably have asked us to program it!

The biggest difference between serial
and parallel installation doesn’t lie in the
actual set-up, or even in the fact that the
latter disconnects calls while the former
sounds a disruptive tone. Instead, the dif-
ference lies in programming and, more
specifically, in programming capabilities.
For instance, only in the parallel set-up
can the restrictor be programmed remotely
from a telephone in another location. and
only in that mode can the unit be re-pro-
grammed to allow operator-assisted phone
calls. Conversely, only the serial installa-

(Continued on page 105)
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By Len Feldman

Bang &
Olufsen
Beosystem
2500 Music
System

CIRCLE 120 ON FREE INFORMATION CARD -
The Bang & Olufsen Beosystem 2500 compact music system.

PRODUCT

TEST REPORTS

ost audiophiles main-

tain that “all-in-one”
systems somehow don't
measure up to those made
up of separately purchased
components that are
“mixed and matched” by
the end user. If that’s your
perception, too, you may
want to look at, listen to,
and use Bang & Olufsen’s
all-in-one Beosystem
2500—that system'’s perfor-
mance (and look) could
very well change a few

minds.
For those unfamiliar with

Bang & Olufsen it should be
pointed out that many of
B&O’s products over the
years have been honored

for their styling and design,
and have been exhibited in
modern-art museums
throughout the world, in-
cluding the Museum of
Modern Art in New York. This
system follows in that tradi-
tion. Smoked glass doors
cover the central section of
the system, which houses a
vertically mounted com-

pact-disc player, an LCD
readout, an FM-AM radio
tuner, and a cassette tape
recorder. Those doors slide
open, as if by magic, when-
ever a hand is brought
near. When a compact disc
is played, its rotation is visi-
ble through the doors,
adding a dynamic element
to the system'’s apperance.

Four amplifiers are inte-
grated into the speakers at
each side of the central
unit. The speakers can be
fitted with a choice of
speaker grilles in six dif-
ferent colors: cobalt blue
(supplied in the sample |
tested), jade green, cerise,
gray, black, or white. The
entire system, with speakers
positioned on either side of
the central unit, is just 33-
inches wide and 14-inches
high.

The 2500 offers a number
of options for expansion or |
integration into a B&O
whole-house audio/video
system. It is supplied with a
handheld remote control—
the Beolink 5000. The re-
mote not only controls
normal system functions,
but also aliows program-
ming of timer recording or
play. A liquid-crystal display
window at the top of the
remote confirms the user’s
commands and shows the
system’s current status. That
is made possible by two-
way infrared signals that
enable the remote and the |
main unit to communicate
with each other.

CD PLAYER OPERATION
Touching the button
marked load on the center

WWW. asknefrieaniadiahistory. com

section causes a motorized
clamp on the CD player fo
move upward for conve-
nient CD loading. Touching
the same button a second
time positions the clamp to
hold the CD in place for
playing. Tracks can be pro-
grammed to play in
sequence. Among the play-
er's features are dual
digital-to-analog converters
and oversampling. The
mechanism is spring-
mounted to resist external
shock and vibration.

CASSETTE RECORDER/
PLAYER OPERATION

The cassette-recorder/
player section of the B&O
Beosystem 2500 incorpo-
rates HX-Pro, the head-
room-extension system de-
veloped by Bang & Olufsen
in cooperation with Dolby
Laboratories. The one thing
that may disturb au-

| diophiles using this recorder

is the inability to adjust re-
cording levels manually.
B&O has incorporated a
proprietary auto record-
level system that monitors
and adjusts recording level.
I must admit that in listening
to some of the recordings |
made during the course of
testing this system | could
detect no real problem
caused by this arrange-
ment. Nevertheless, it
prevented me from making
an objective signal-to-noise
measurement of the re-
corder.

The recorder and CD

player operate interactively,

so that if you are recording
a CD, when it has finished
playing, the recorder goes
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into the pause mode auto-
matically. Conversely, if
tape runs out during re-
cording, the CD mech-
anism stops automatically.
Just as with the CD section,
an auto track-search fea-
ture lets you select specific
tracks and to program
them to play in sequence.
Auto reverse is also incorpo-
rated in this cassette-
recorder/player.

FM/AM TUNER
FEATURES AND
OPERATION

The AM/FM-stereo tuner
of the system features 40
station presets, divided into
two blocks of twenty each.
Each block can be assign-
ed to a different user or use.
For example, one block can
be programmed for the pri-
mary residence while the
other is reserved for usg in
another location (vacation
house, etc) Once RDS (Ra-
dio Data System) becomes
widespread, an optional
RDS decoder will enable
the display of call letters of
FM stations and other data.
Users can also manually
program individual FM or
AM stations to display call
letters or other information
such as "Classical,” “Jazz,”
etc. Indoor antennas are
provided for both AM and
FM reception. The con-
nector used for the FM
antenna is non-standard,
and that made it difficult for
me to properly connect my
FM generator. Therefore,
while sensitivity figures were
satisfactory, | suspect that
they could actually be even
better if | were able to
match impedances at the
antenna input with a prop-
er connector, You will want
to obtain such a connector
from Bang & Olufsen if you
plan to use an outdoor FM
antenna with the system. If
the indoor dipole antenna
supplied proves adequate,
you won't need any special
connector for this purpose.

IETDRTIDN + NOISE VERSUS FREQUENCY,

FM SECTION, BEO BEOSYSTEM 2500
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At I kHz, mono THD-plus-noise (solid line) was a low 0.057%.
It was under 0.04% at 100 Hz, and about 0.13% at 6 kHz. The
stereo THD-plus-noise (dashed line) was somewhat higher,
measuring 0.11% at | kHz, 0.13% at 100 Hz, and 0.28% at 6
kHz.

SEPARATION (dB) vs. FREQUENCY (Hz); (___=MODULATED CH., ----= UNMOD.CH.)
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With strong signals, the FM-stereo separation at | kH:
measured about 43 dB, increasing to an amaczingly high 52 dB
at 10 kHz; it was 44 dB at 100 H:.

AMPLITUDE (0B VS. FREGUENCY (Hz); (CD PLAYER SECTION. BSD BEOSYSTEM 2500
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The CD player’s the left- and right-channel outputs were within
0.04 dB of each other, und the player’s frequency response was
fat all the way out to 20 kHz.

WWW. adnefieaiatadiahistorv.com

ACTIVE BI-AMPLIFIED
SPEAKERS

The system’s amplifiers
are integrated into the
smartly styled speaker en-
closures. Each speaker
contains a 1-inch dome

.| tweeter and a 4%-inch

woofer designed for max-
imum output. A rear-facing
bass-reflex port is used to
enhance reproduction of
bass frequencies. Two am-
plifiers per speaker are
used in a bi-amplification
mode. B&O does not supply
any amplifier power specifi-
cations for the product and,
indeed., the important thing
in the case of active speak-
ers is not how much
amplifier power is used to
drive them but how much
acoustic power is available
from the combination. In
the case of the Beosystem
2500, the sound pressure
level (SPL) attainable with
low distortion is 103 dB.

CONTROLS

A display just below the
compact-disc tray tells you
which source is playing, in-
cluding information about
that source. For example, in
the CD-player mode, track
number, time into track, or
time remaining can be dis-
played, while in the radio
mode, the preset number
and frequency can be dis-
played. Buttons in the
middle of the control panel
provide access to all the
primary functions of the sys-
tem such as source
selection, volume adjust-
ment, muting, and power
standby.

Number buttons at the
left enable you to select
other preset-program num-
bers, or to select other
tracksona CDoron a
tape. Step buttons in this
area are used to step from
one program or track to the
next, in either direction. The
three lowest buttons in this
area are used to adjust and
store sound settings such as
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TEST RESULTS—BANG & OLUFSON BEOSYSTEM 2500

Specification
FM Tuner Section

PE Measured

Frequency Response, 20 hz to 20 kHz -1.0,0dB
Usable sensitivity 15.5 dBf
50 dB quieting sensitivity
Mono 20.0 dBf
Stereo 48.0 dBf
Signal-to-noise ratio {mono/stereo) 78/69 dB

Stereo separation, 1 kHz/100 Hz/10 kHz

CD Player Section

43/44/52 dB

Frequency response, 20 Hz to 20 kHz +/-0.1dB
THD + noise, 1 kHz at max. level 0.01%
Channet separation, 1 kHz/16 kHz
Left-to-right 78/68 dB
Right-to-left 80/74.6 dB
Linearity error at —90 dB (L/R) -3/-5dB
Tape Recorder/Player Section
Frequency response, record/play
Type | tape (30 Hz to 15 kHz) +1.5/~5dB
Type 1l tape (30 Hz to 15 kHz) +1.0/—3.5dB
Signal-to-noise ratio (Doiby off/on) 58.0/68.0 dB
Wow-and-flutter
WRMS 0.03%
IEC-peak weighted 0.058%
Price: $3500
the bass- and treble-control | TEST RESULTS

settings, loudness-control
compensation, and volume
levels.

Secondary functions are
handled by the buttons on
the right side of the control
panel. These buttons are
used to select and name a
radio station, control tape-
recorder functions, pro-
gram a sequence of fracks
o be played on a CD, and
more.

The well written and illus-
tfrated owner’s manual
provides step-by-step in-
structions for operating all
three program sources sup-
plied in the system. It should
be noted, too, that auxiliary
program sources can be
connected to the system
via a DIN connector at the
rear of the unit. Virtually all
of the major operating
functions of the Beosystem
2500 can also be operated
by means of the supplied
Beolink 5000 remote con-
frol, and a separate
operating manual is pro-
vided for that handheld
accessory.

The frequency response
in FM was virtually flat all
the way out to 15 kHz and,
with fone controls set fo
their mid-points, response
was down by only about 1
dB at 20 Hz. To achieve 50
dB of quieting, 20.0 dBf of
input signal was required in
mono, and 48 dBf in stereo.
At strong signal levels, the
mono signal-to-noise ratio
measured 78.0 dB; in ster-
€0, the best signal-to-noise
ratio was around 69 dB.

At 1 kHz, mono THD-plus-
noise was a low 0.057%. It
was under 0.04% at 100 Hz,
and about 0.13% at 6 kHz.
The stereo THD-plus-noise
was somewhat higher,
measuring 0.11% at 1 kHz,
0.13% at 100 Hz, and 0.28%
at 6 kHz.

The FM-stereo separation
of the tuner was measured
next. With strong signails,
separation at 1 kHz mea-
sured about 43 dB,
increasing to an amazingly
high 52 dB at 10 kHz and 44
dB at 100 Hz.

We measured AM-tuner

Earn Your B.S. Degree
in
ELECTRONICS

or

By Studying at Home

Grantham College of Engineering,
now in our 4lst year, is highly ex-
perienced in “distance education”—
teaching by correspondence—through
printed materials, computer materials,
fax, and phone.

No commuting to class. Study at
your own pace, while continuing on
your present job. Learn from easy-to-
understand but complete and thorough
lesson materials, with additional help
from our instructors.

Our Computer B.S. Degree Pro-
gram includes courses in BASIC,
PASCAL and Clanguages — as well as
Assembly Language, MS DOS, CADD,
Robotics, and much more.

Our Electronics B.S. Degree Pro-
gram includes courses in Solid-State
Circuit Analysis and Design, Control
Systems, Analog/ Digital Communica-
tions, Microwave Engr, and much more.

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

Write or phone for our free
catalog. Toll free, 1-800-955-2527, or
see mailing address below.

[ ]

Accredited by
the Accrediting Commission of the
National Home Study Council

GRANTHAM
College of Engineering
Grantham College Road
Slidell, LA 70460
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Popular Electronics, March 1992

N
(=]

While watching rent-
al movies, you will
notice annoying pe-
riodic color darken-
ing, color shift,
unwanted lines
flashing or jagged
edges. This is
caused by the copy
protection jammin

signals embedde

in the video tape,
such as Macrovision

DIGITAL VIDEO STABILIZER
ELIMINATES ALL VIDEO COPYGUARDS

FEATURES

« Easytouse and a
snap to install

o State-of-the-art
Microchip technol-

085 .
. % autornatic
« Compatible to all
Wes of VCRs and
s

» The best and most
exciting Video Sta-

copy protection. THE bilizer in the
DIGITAL VIDEO STABI-  market

LIZER: RXIl COMPLETELY o Light weight (8
ELIMINATES ALL COPY  ounces) and com-
PROTECTIONS AND JAM- act (1x3.5x5")
MING SIGNALS AND o EJses a standard 9
BRINGS YOU CRYSTAL  Volt battery (last 1-
CLEAR PICTURES. 2 years

WARNING - Fast UPS delive

THE DIGITAL VIDEO sTA- * Air shipping avail-

able
B S et iae » UNCONDITIONAL

ONLY. ITIs NoT IN- S0 day money
TENDED TO COPY RENT- _ Dack guarantee
AL  Movies oOr ° 1yearwarranty
COPYRIGHTED _ VIDEO

TAPES THAT MAY CON- (Dealers Welcome)
STITUTE COPYRIGHT IN-
FRINGEMENT.

To Order: $59.95 ea +$4 forp & h
Visa, M/C, COD Mon-Fri: 9-6 EST
1-800-445-9285 ext. 6313
FREE 20 Page Catalog

SCO Electronics Inc. Dept. 6313

581 W. MERRICK RD. VALLEY STREAM, NY 11580

CIRCLE 20 ON FREE INFORMATION CARD

- CABLE TV
DESCRAMBLERS

How You Can Save Money on
Cable Rental Fees

Bullet Proof

“,

1Umt 5+
BEST Super Tri-Bi Auto/ .
Var. Gain Adjustment $119.95.385  US Cable’ll Beat
Jerrold Super Tri-Bi ... $109.95.879 Anyone’s Price '
Advertised in

this Magazine!

Stargate Converter....... $95......uu $69
Digjtal Video Stabilizer. $59.95....829
Wireless Video Sender..$59.95....849.95
30 Day Money Back Guarantee
FREE 20 page Catalog
Visa, M/C, COD or send money order to:
U.S. Cable TV Inc. Dept. 5313
4100 N. Powerline Rd., Bldg. F-4
Pompano Beach, FL 33073

1-800-772-6244 ext.5313

For Our Record

1, the undersigned, do hereby declare under}xnalty of perjury
that all products purchased, now and in the uture, will only be
used on Cable ’1'8 systems with proper authorization from
local officials or cable company officials in accordance with all
applicable federal and state laws. FEDERAL AND VARIOUS
STATE LAWS PROVIDE FOR SUBSTANTIAL CRIMINAL
AND CIVIL PENALTIES FOR UNAUTHORIZED USE.

Date:
Signed:

No Florida Sales!

CIRCLE 21 ON FREE INFORMATION CARD
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Setting the buss control at maximum resulted in a boost of nearly
13 dB at 100 Hz; the maximum-boost setting of the treble control
resulted in a boost of just under 10 dB at 10 kH:z. Bear in mind
that a boost of 10 dB at uny frequency requires a tenfold increase
in power when such frequencies are encountered in program
material, so users should go easy on the tone controls.

(uou & FLUTTER ANALYSIS, TAPE SECTION;
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frequency response next,
and were, as usual, disap-
pointed to find that the — 6
dB cut-off point occurred at
just under 3 kHz. In view of
that result, there seemed no
point in listening to, or mak-
ing further measurements
for the AM-tuner section of
the system.

Turning to the CD player,
the left- and right-channel
outputs were within 0.04 dB
of each other and the play-
er’s frequency response was
flat all the way out to 20
kHz. This is one of the best

measurements that we have

WWW. amerdseasadioRhistery.com

The wow-and-flutter of the tape plaver wus tested in two ways:
using IEC peak weighting (lower trace). and the fumiliar
WRMS method (upper trace). Wow-and-flutter averaged around
0.058% for the IEC peak method and around 0.03% WRMS.

ever obtained for a CD
player.

At the maximum record-
ed level, harmonic-
distortion-plus-noise for the
CD player measured 0.01%
at 1 kHz. We also measured
THD-plus-noise versus re-
corded amplitude from
maximum (0 dB) to — 90 dB.
Once the recorded levels
are lowered to about 10 dB
below maximum, the rela-
tive THD drops significantly
and remains relatively con-
stant for all lower-level
signals, at around —88 to

(Continued on page 96)
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EASY ORDER
1-800-582-4044

8 Page Supplement

The P505 1/4 ton manual IDC Bench Assembly Press is a
rugged, practical installation tool designed for low volume,
mass termination of various IDC connectors on flat {ribbon)
cable. Interchangeable base plates accommodate a broad
range of IDC connectors, and are capable of mass
terminating up to 64-conductor cable in seconds without wire
stripping or soldering. Perfect for independent technicians
and in-house service departments. Custom bases and
cutters are available.

EASY FAX
1-800-582-1255

Ask about our extensive range of IDC
connectors

*Minimum Order: 5 feet

~Color: Grey i
*Standard Pack: 100 ft.
Electrical Rating: 300V

& b . i
*Insulation Material: Pvcm w

*Impedance: 105Q Nominal
«Conforms to MIL-C-83503/7C
-Dimensions: 28 AWG, 7/36 Stranded  .¢|ocyical Rating: 1 Amp

Order # 5-99 ft 100+ft «Construction: Pin 1 to Wire 1

FR15 25/ft. .20/ft. .. +Housing: Glass Filled Polyester, Grey, UL94V-0
Order #  Price Description Weight | FR20  .31/ft. .26/ft. ... +Contacts: Beryllium Copper
P505 149.95 IDC Bench Assembly Press........cccovvvevivceireeerieeeeiienns 71lbs. | FR25  .39/ft. .34/ft. ... Order # 1-9 10+ Dimensions (LxW) Pins
P507 59.95 Flat Ribbon Cable Cutter (up to 64-Conductor Cable) FR26  .40/ft. .35/ft. D10 .55 .45 0.68"x0.24".. .
P508 54.95 Strip Header IDC Cutter ... FR34 S50/ft. .45/t D20 .75 65 1.18"x0.24"..
P510 24.95 Base Plate (Socket Transition 8. FR36 .55/ft. .50/ft. D26 .95 .85 1.48"x0.24"..
P511 2495 Base Plate (Card Edge Connectors) .... 7.90z FR37 56/ft. .51/t D34 1.10 1.00 1.88"x0.24"
P512 24.95 Base Plate (Standard Dip Plugs)... 9.2 0z FR40 .60/ft. .55/t D40 1.29 1.19 2.18"x0.24"
P513 2495 Base Plate (D-Sub Connectors). 7.90z FR50 65/4t. .60/ft. .. D50 1.49 1.39 2.68"x0.24"..
Yes it's true — A 1.2GHz digital frequency [INPUT Frequency Range | A Range (10Hz-20MHz)
counter that provides for applications from - | BRange (20MHz-1200MHz)
simple counting to general audio and video Sensitivity [ A Range (10Hz-20MHz}<15mV
and computer service, cordless products, | B Range (20MHz-1200MHz) 185-21mV
telephone repair and function generator | | 40 to 50 MHz 40mV
calibration. This outstanding design features 100 to 200 MHz 24mV
specifications equal to commercial units, 400 to 500 MHz 21mV
which would cost you many times the price of impedance A Range (10Hz-20MHz 1MQ 80pf)
ours! B Range (20MHz-1200MHz 50€2)
Introducing the WISHER Precision 1.2GHz Max. Input Voltage g:ange B ;iJ/OVp-p
frequency counter. This versatile unit is ideal ange - >vp-p |
n i 1
for students, engineers and hobbyists. In | Coupling System | AC coupling B
price, appearance, function, reliability and DISPLAY | Accuracy 1 Count + Timebase accuracy
accuracy there is no reason to look further. Counting Capacity ‘[ 8 digit LED display
Features: | Gate Time 6, switch selectable, 3 A Range,
+2 BNC connector inputs | | 3 B Range, 2.5 sec. - .002 sec.
*Wide measuring range | Read Out | KHz or 0.1 MHz
«Compact frequency counter OPERATING TEMPI - 0°C ~ 45°C
*Rechargeable battery pack - } — — -
gk == +Easy 10 use POWER SOURCE | 8V rechargeable battery pack (included)
FC1000 «Telescoping antenna L L ~ | or 12Vpc/500mA adaptor (included)
Order # Price Description  Weight D'MENSIONS WxHxD ngzi xdx
FC1000 129.00 1.2GHz Digital Frequency Counter {Antenna and Battery Pack Included)...1.7 Ibs. <ax194xo.160n

New pen style digital multimeter small enough to go TL108 JR18 Series
anywhere. Keep one in your glove box for everyday or Hook up microphones, musical
emergency use. i TLK1 instruments, headphones &
Featuresgi . . This kit is an essential (6 Lead Set) other audio accessories using
+ Auto & manual range operation + Logic test function | addition to your tool kit, these e ical uali
{CMOS/TTL) + Data hold and diode test functions « 3.5 digits large | whether yoz are a field L . e coin:ctorsonomlc ot ity
LCD with function annunciators for easy operation + AC/DC | o hnician. student or C26 Series :
ampere measurement - Fast continuity response by buzzer | hobbyist R b Il X i
SPECIFICATIONS — ”‘]3 yist.  Remem e;la +Dimensions: 1/4" (6.5mm)
«Display — 3.5 digits (1999 counts) LCD - various functions O%S?]eoecdcad&:)hnas! w teg *BNC to test clips use 50Q *Plating: JR1801-JR1804 = Nickel

annunciator y e . p el RG58 cable C2659-C2669 = Gold
“Range Selection — Auto/Manual test lead or two!! +All cables 36" Order # Price Description Type/Band
+DC Accuracy - <1% + 3 digits » o CONTENTS - TLK1 JR1801 1.19  Stereo Jack . _.Closed Cct.
-Pol_arlt)f' - Automatic, Im:aAindiz:aticm for positive polarity, minus (-) ‘ +2 each: BNC to 1 each red & black Test Clips JR1802 119  Stereo Jack.

sign for negative polarity +1 each: red Banana Plug to red Banana Plug JR1803 99 Mono Jack
«Over Range Indicatlon — MSD "1" flashed with buzzer sound R i y SOCE s
‘Low ItBanegy Indtl)ce'atlon - "L"lmark is displ?tyed when the battery .1 ZZEE: ?;z‘#f;%ﬁ;at:l:;% Iga?':?la: ?:?Sgana Plug ‘ég;gg4 123 mgzg “IJ:?S; -

voltage drops below normal operating voitage . . 8
«Maximum Input — DC/AC, 500V *1 each: black Test Clip to black Banana Plug 2660 1.59 Mono Plug...
+Sampling Rate — 2.5 times/sec Order# Price Description Weight | C2665 1.69 Stereo Plug.
Order # Price Description Weight TLK1 19.95 Test Lead Kit.. C2666 1.69 StereoPlug....
HDS-90L 29.95 Pen Style Digital Multimeter.....6 0z. | TL108 6.49 BNCto2 TestClips... C2669 1.69 Stereo Plug

EASY ORDER:

1-800-582-4044 OR EASY FAX 1-800-582-1255

CIRCLE 5 ON FREE INFORMATION CARD
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Power
Heater Voltage

999DA

0°-Operating
Temperature in

Heater Power 60 Watt
Temp. Range 100°-470°C Approx. €0 Sec.
200°-878°F : ‘ : .
Standard Tip  1/16" Stand. Chisel Model 999DA 999SD
h (44-510804) 4 | Soldering Desoldering |
Autotemp 168-3CK Supertemp XY9-60DK F):v;?a'ting i 1122(\)/—\/0?:5 1;:’\)’:: 1224(1/\/‘\“:
FEATURES *Additional replacement tips available Heater Power : =
“Heatsin 1 minute SIA30K/E0K l ‘%Qjﬂ”m‘pgmp 0 watt | 60Wan 60 Watt
:gempzra;u‘(e Sensolie |Operating Voltage | 12voc = — 100Vac
otngecht [Temp. Range 100-450°C| 100-470°C| 100-470°C
*Isolated power supply 212-842°F | 212-878°F| 212-878°C
+Zero voltage switching — - | Sl
Order # Price Description Weight | Order # Price Description Weight
168-3CK 69.95 60 Watt Soldering Station.... 999DA 269.95 30 Watt Desoldering Station ... .8.82 Ibs.
XY9-60DK 109.95 60 Watt Soldering Station (Digital Readout) 999SD 399.95 60 Watt Soldering/Desoldering Station. ..17.66 Ibs.
SIA30K 22,95 30 Watt Mini Pencil Assembly for 168-3CK/XY9-60DK ....4.2 0z. | DIA30 59.95 30 Watt Replacement Desolder Iron Assembly.
SIA60K 22.95 60 Watt Iron Assembly for 168-3CK/XY9-60DK ... | DIABO 59.95 60 Watt Replacement Desolder Iron Assembly.
79-024030K 12.95 30 Watt Mini Heater for 168-3CK/XY9-60DK .... 75-999001 6.95 Replacement Solder Collector
79-169024-60K 12.95 60 Watt Heater Cartridge for 168-3CK/XY9-60DK .. | 76-999001  3.95 Replacement Filters (10) —

Case Size: 11.25"x 8" x 2.75" |

Kit Includes:

Case Size: 11.25" x 8" x 2.75"

‘ Kit Includes:

« Cordless screwdriver

« Bit holder

« Socket adapter

+ Adapter with recharge stand

* Cordless drilt ‘ - 3pes. Phillips (#1, #2, #3)
» Wall plug-in recharger - 3 pcs. Slotted (3/16", 1/4", 9/32")
* Flat head screwdriver bit | + 3 pcs. Robertson (S-1, $-2, §-3)
« Phillips head screwdriver bit . g pcs. L‘:\;IX’_(‘T'% 125523 §553g))
. Prill bitae -6 pcs. ex (2,2.5.3,4.5,
D:r3|/II1 2“?'3 /:3/41 6.} /:53/2641' 53/?“2 17/;64' RIS B Iy | + 6 pcs. SAE Hex (3/32", 1/8", 5/32", 3/16", 7/32", 1/4")
N ’ ’ ’ | +7pcs. MM Socket (6, 7.8,9, 10, 11, 12)
| « 7 pcs. SAE Socket (3/16",1/4",5/16",11/32",3/8",7/16", 1/2%)
Order #  Price Description - Weight Order # Price Description ~ Weight
E8385A 44.95 Cordless Drill Set.............. 3.75Ibs. | E8387  39.95 Rechargeable Screwdriver Set ....... 3.5 Ibs.

"Price Reductions”

BATTERY BACKUP SYSTEMS in new, sieek, compact design.

Protect computars and other |

sensitive electronic equipment from power failures, brownouts and AC transients. Built-in regulated

«Brownout protection at 103Vac

shutdown)

BC500

battery charger automatically restores battery to full charge when power is restored. Units feature
audible alarm and tine/battery indicator lights. 2 year manufacturer warranty.

«Larger batteries provide longer backup times

«Built-in spike, line noise and RFI/EMI filtering
*Phased. synchronized 2 ms switching
<All models suitable for LAN applications (LAN models below provide interface for unattended

LAN DESIGNATED MODELS feature all the benefits of our other battery backups, as well as
interface port and cabling to support your network's UPS monitoring function for orderly, unattended
shutdown. Approved for use with NOVELL, ALTQS, 3 COM, UNIX and others. 2 year manufacturer
warranty. BC750LAN shipped in two boxes.

New Lower

Prices!!

I [ Capacity (W)/ | Backup time @ [Recharge rate Dimensions| Weight (Ibs)
Order# | Price Was # of AC outlets Half/Full load (min)|  (hours) HxWxD (in) | Incl. batteries
BC275 169.95 199:95 20072 26/11 8-12 6x7.5x17 23
BC375 209.95 |249.95 325/4 20/9 8-12 6x75x17 27
BC500 | 249.95 |299:95 450/4 34/10 12-16 6x75x17 37
BC500LAN 289.95 339:95 450/4 34/10 12-16 6x7.5x17 37
BC750LAN 449.95 1499:95' 750/4 | 35/11 8-12 | 10x7.5x% 18! 58

Sound System
Second Edition
Davis & Davis
Like the first
comprehensive

Handbook for Sound Engineers: The
New Audio Cyclopedia, Second
Edition

Ballou, Editor-in-Chief

By any measure, this book is the standard
reference for sound and acoustical technology.
Updated to include cinema sound,
transformers, and compact disks, Handbook
for Sound Engineers is a comprehensive work
that offers the professional years of
information and technology in a single
authoritative resource. The book also details
sound-system design and proper installation
techniques for any application. Weight: € Ibs.

1400 pages, Hardbound
Order # 227525 ....

sound systems.

....89.95 : Order # 218577

INTERNATIONAL ORDER: 1-510-770-2345 OR

text
readers with useful information for
the day-to-day work for designing

version contains in-depth coverage
that carefully examines acoustic
gain, clanty of sound. and required
electrical power. Weight: 3.4 Ibs.

688 pages, Hardbound

Advanced Digital Audio |
Pohimann

Practicing audio engineers znd advanced
students will find what they need to know In
this concise reference guide. With a special
emphasis on new audio technalogy. the latest
knowledge is close at hand. The book covers
optical disks, laser and fiber optics, digital
broadcasting with high definition television,
noise shaping, digital signal ptocessing, and
much more. Readers also benefit from a
unique and comprehensive tregtment of audio

Engineering,

this
provides

edition,

This updated

theory, applications, hardware, and
programming. Weight: 2.4 1bs. ‘
450 pages, Hardbound

............. 47.00 | Order # 227681. ....38.00

CIRCLE 26 ON FREE INFORMATION CARD
WWW. atneidsaptiadioRisterv.com

| Order # 273373 24.00

"For The Enthusiast Who Has Everything"

-Convenient - Affordable
«Easy To Use -Indispensable
+ 80,000 Ditferent ICs (Including
12,000 new ICs on the market)
- 1,000 Manufacturers' Data
Pages (100% new and
updated) +180,000 Pin-for-Pin
Replacement Devices

New Updated 3 Volume Set

Order # Price Description
91MASTER 119.00 1991 IC Master

Understanding Series

Principles of Digital Audio, Second Edition
Pohimann

Beginning with the tundamentals of numbers, sampling. and
quantizing, this is the complete digital audio guide. It includes the
latest technologies, such as CD-I, CD-V, and DAT. It also serves
as a comprehensive technical reterence, a user's handbook. or a
textbook. Weight: 1.9 Ibs.
Order # 226340 28.00

Understanding Fiber Optics

Hecht

Those interested n fiber optic technology will find this easy-to-
read tutorial the answer to many questions. Components,
concepts, systems, and principles are explained in a way that is
easy to follow and use. Includes discussions of applications in
telephones, LANs. and video, plus coverage of transmitters,
receivers, and call couplers. Weight: 1.6 Ibs.

Order # 270668 24.00.. .456 pages,Softbound

Understanding Local Area Networks, Second Edition
Schatt

Using a technically oriented approach, this book provides an
understanding of the theory behind the various types of network
architecture and data transmission methods. It also provides an
overview of major LANs currently on the market, with reviews and
compatibility ratings with other systems. Weight: 1.1 Ibs.

Order # 273039 24.00 300 Pages, Softbound

Understanding Solid State Electronics, Fifth Edition
Cannon

This book is the authoritative guide to the more complex concepts
an electronics enthusiast meet in everyday tasks. It explains
semiconductor theory, how electronic circuits make "decisions”,
and how integrated circuits are made. The book also covers how
to create custom integrated circuits through gate array, standard
cell, and programmable logic. Weight: 1.3 Ibs.

300 pages. Softbound
Understanding Digital Troubleshooting, Third Edition
Cannon

Digital electronic systems, at some point, need repair and
maintenance. This book is an essential guide to this technology
and is written for both technicians and non-engineers, Covering
the latest tests, designs, cells, and arrays. the text presents the
concepts and fundamental techniques needed to locate the
correct anomalies in digital systems. Weight: 1.2 ibs.

Order # 273378 24.00 ..300 Pages, Softbound

Weight

474 pages, Softbound

INTERNATIONAL FAX: 1-510-770-2346
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|
E8900 (92 Piece)
Case Size: 18" x 14" x 7"

E8305 (51 Plece)
Case Size: 17.5" x 12.5" x 3.5"
E8305 - CONTENTS:

« Utility components box + 10 foot tape rule * Electric tape
long tweezers + 7" brush and scraper + 7" fine point probe « 7"
slotted probe +Digital multimeter « Rosin core solder «
Desoldering pump * Soldering stand * 30 Watt soldering iron with
long life tip « 5.5" stainless stee! scissors +* Brush (to clean
keyboard, monitor, etc.) * 2 piece needle file (round and flat) * &
adjustable wrench « Heavy-duty utility knite » 5.25" bent needle
nose piiers » 4.5" diagonal cutting pliers = 5.25" flat nose pliers =
5.25" needle nose pliers + 10 piece line color screwdriver set:
Slotted — 1/8x3, 3/16x4, 3/16x6, 1/4x1 1/2,1/4x4, 1/4x6; Phillips
— 1/8x3 (#0), 3/16x3 (#1), 1/4x1 1/2 (#2),1/4x4 (#3) - 6 piece
precision screwdriver set (1/32, 3/64, 5/64, 3/32, 1/8, 9/64) -
piece hex key wrench set (fold typej (0.05, 1/16, 5/64, 3/32, 7/64,
1/8, 9/64, 5/32)

EB8900 - CONTENTS:

* Brush * Mini flash light * Mini drill = Anti-static strap = Ulility knife
* Mini vacuum cleaner « IC extractor + 30 Watt soldering iron «
Hobby vise « Soldering stand - Electric tape .
Desoldering pump + 3 prongs holder » Rosin solder core 5"
flat nose pliers « 6" adjustable wrench « 5° long nose pliers « Utility
components box + 5" bent nose pliers + 5 piece miniature file set *
Long nose pliers with cutter + 3 piece soldering aid kit + Stainless
tweezers + 11 piece screwdriver set + 4.5° diagonal cutting pliers *
Electrical test screwdriver - Digital multimeter + Cleaning solution
(60 cc) + 5.5" stainless steel scissors + Head cleaning fluid (18 cc)
« 7 piece folding hex key wrench set « 9.5" 5-way crimping tool * 6

. 8"

Clptlonal
L_RS232 Interface ./

M4650CR

M3800

M3800 FEATURES
« Max. Display: 1999 counts with automatic pofarity indication «
Max. Input Current of AC and DC: 20A (max. of 15 minutes) +
Overrange Indication: 1" Figure only on the display + Max.
Common Mode Voltage: 500Vbc/ac RMS - Reading Rate
Time: 2-3 readings per sec. (approximate) + Temp. for
Guaranteed Accuracy: 23°C +5°C - Temperature Ranges:
Operating 0°C to 40°C, 32°F to 104°F; Storage —10°C to 50°C,
14°F to 122°F - Power Supply: One 9V battery (Included) - Size:
3.5"W x 6.8"D x 1.4"H - Unit Weight (Excluding carrying case):
0.8 Ibs. (Including 9V battery) « Additional Features: Diode,
transistor hre, resistance {20042-20m€2) and measurement«
Accessories: Operating manual, 9V battery, test leads, spare
fuse and carrying case.

M4650CR FEATURES

Max. Display: 19999 counts with automatic polarity indication «
Max. Input Current of AC and DC: 20A {max. of 15 minutes) »
Overrange Indication: "OL" and "Bar graph flashing” figure on
display «+ Max. Common Mode Voltage: 500Vpc/ac RMS -
Reading Rate Time: 1-2 readings per sec. (approximate) ¢
Temp. tor Guaranteed Accuracy: 23°C 1+5°C + Temperature
Ranges: Operating 0°C to 40°C, 32°F to 104°F; Storage —10°C
to 50°C, 14°F to 122°F « Power Supply: One 9V battery
(Included) + Size: 3.4"W x 7.4"D x 1.3"H - Additional Features:
Diode, transistor hFE, resistance (20052 - 20m{2) and capacitance

piece precision screwdriver set: Slotted — .09"x3", .19"x4", | measurement + Accessories: Operating manual, 9V battery. test
.15"x6"; Phillips — .09"x3" (#0), .19"x4" (#1), .15"x6" (#1) - 10 | leads, spare fuse and carrying case. RS-232C Cable, Floppy
piece miniature combination wrench set (5/32", 3/16", 1/4", 7/32", | Disk (Option)

15/64", 5/16", 9/32", 3/8", 11/32", 7/16") Order # Price Description o Weight
Order # Price Description Weight | M3800 34.95 3 1/2 Digit LCD Multitester ..1.22 Ibs.

119.95 51 Pc. Pro Tool Kit..........cccee.e 12 Ibs.
199.95 92 Pc. Electrician’s Tool Kit

E8305
E8900

Start off 1992 with
one of EasyTech's

Ever wondered what

or up to 12 catalogs a

Y GoldStar

20/40MHz i
Oscilloscopes

| 8702

2 Year Manufacturer's Warranty

20MHz Dual-Trace Oscilloscope
The Model S7020A is a utility oscilloscope that features scale
rotation capabilities, plus a 6" rectangular CRT with an in

acceleration voltage is regulated to ensure accurate measurements. This model offers

5mV/div (20Mhz), 1mV/div {7Mhz), and a maximum sweep rate of
40MHz Dual-Trace Oscilloscope

The Model S7040A is a standard oscilloscope that features delayed sweep triggered
function, signal delay lines, scale illumination and beam rotation capabilities, plus a high-

brightness, aluminized 6-inch rectangular CRT with an in

acceleration voitage is regulated to ensure accurate measurements.

SmV/div (40Mhz), 1mV/div (7Mhz), and a maximum sweep rate of
Order# Price Description

M4650CR 109.95 4 1/2 Digit LCD Multitester ..1.50 Ibs.
RS232C 9.95 RS-232 Interface.................... 350z

all your 1891 monthly magazines filed for easy access in
popular magazine binders

to do with all those magazines or catalogs you have lying around?

Here is the perfect solution. Holds up to 12 issues of most standard monthly magazines

nd magazines of various shapes and sizes (8.5" x 11" max.). Space

provided on the rib for easy listing of material contained in each binder

Shipping
Order# 19 10+ Description Weight
MB12R 4.95 4.45 Magazine Binder.,. 1.22 |bs.

illumination and beam
ternal graticule. The

100 ns/div (x10 MAG).

Nuses [V ]ues

ternal graticule. The
This model offers

100 ns/div (x10 MAG)

S7020A 349.00 20Mhz Dual-Trace Oscilloscope

S7040A 599.00 40Mhz Dual-Trace with Delayed Sweep..

SP100
SP101

44.95 t00OMhz Probe Kit (Pair)
29.85 50Mhz Probe Kit (Pair)..

Fieldpiece.

Full Featured
DMM's For The
Test Bench Or

In The Field

ALC1

~ ADK10

~~ACH

SPECIAL FEATURES - Dangerous voltage warning (HS23 and HS25): At
>28V, meter baeps & red LED blinks. Logic indicator (HS25): Up/down
arrows m LCD indicate Iuglc states "hi” (>2.8+ -.8V) or "lo” {<0.8+ -.5V).
20Mhz. 25ns min. pulse width, Inpul
Impedmca 120K¢ 10Ku shunled by 100pF. Pulse rise time (max) 10 uSec.
Pulse rep rate (max} 1Mpps. Overvoltage protection 500Voc or ac RMS.
Capacitance (HS23 and HS25): 1 range: 200uF; accuracy 3%+5. Tested at
3v/40Hz. Overload protection to 500Vpc or RMS  Auto-power off after 1
hour.

GENERAL SPECIFICATIONS - Display hoid: Press "HOLD" button, display
“locks” reading. Any range. any function. Heavy duty case design of hi-
impact, fire retardant yellow Valox, fully "O" ring sealed. Meets MIL-T-28800
class |l type A. Slze (not including probes): 7.2°x1.9"x1.0". Indicators:
Continuity (<150€2) indicated by a continuous "beep” within 100 msec. Low
battery indicator in the LCD with 100 hours of battery Iife left. Environmental:
Operating tamperature -15° to 55°C, storage -40°C to 60°C with battenes
removed, fH<80% from 0°C to 50°C. Tempco <10% of applicable accuracy
spec per °C (-15°C 1o 20°C, 30°C to 55°C).

Order # Price Description Weight
HS21  79.95 Stick-Style DMM........ccoceveiurnrnnnne. 1.06 Ibs.
HS23  99.95 Stick-Style, Capac. to 200uF ..........1.06 Ibs.
HS25 119.95 Stick-Style, Capac., Logic Probe .....1.07 Ibs.
ACH 24.95 AC CurrentClamp..........c.cceene.

ALC1  24.95 Leather Pouch to Suit HS21/23/25 ......
ADK10 26.95 Deluxe Test Lead Kit

‘Dimensions: 1.187" x .95" x .735"
*Cross To: P&B* R10 series
*Mounting: Solder terminals/plug in

*P&B = Potter & Brumfield

Contact
Order # 1-9 10+ Description Coil Res. Rating Contact

R185-3 6.99 5.99 Relay 12Voc ....185Q
R185-7 7.99 6.99 Relay 12V0c ....1850....

@E

2917 Bayview Drive
Fremont, CA 94538

Easy Order:
Easy Fax:
International Fax:

Customer Service:
Monday-Friday, 7am - Spm (PST)/10am-8pm (EST)

m COD-No personal checks, US funds ($5.00 Surcharge)

1-800-582-4044
1-800-582-1255
1-510-770-2346
1-510-770-2345

m Airborne

@ Federal Express

Add 5% of total for shipping UPS Ground ($3.00 min.).
Actual shipping charges based on weight.
Call or write today for your free copy of our 32 page catalog.

California residents, odd
12 mnli wmnnty u off EasyTech products.

opeiate sales tox.

We reserve tln ﬂgh to sulm vte mensfocturers
Prices subject to change withowt nofice.

EASY ORDER: 1-800- 582 4044 OR EASY FAX: 1-800-582-1255

CIRCLE 26 ON FREE INFORMATION CARD
WAWAMLakherieaniadiahietary. com

S01L0I108)] Jejndod ‘2661 Yosew
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Popular Electronics, March 1992

[#]
o

Output Input Frequency  Gain
Order # Price  Pwr. (W) Pwr. (W) Range (MHz) db/MHz *Package

MRF212 19.95 . 136-174......9/175
MRF221 16.35 35 136-174...6.3/175
MRF224 17.75
MRF237 3.69
MRF238 15.95
MRF239 16.95
MRF240 17.49
MRF240A 17.49
MRF247 24.75 . A5
MRF260 1195 5. 5 e 136-174.....10/175 ..

MRF262 12.95 5 . 136-174...6.3/175

MRF264 13.95
MRF314A 35.95
MRF315A 32.49
MRF316 63.95
MRF317  64.95
MRF321  24.95
MRF327 63.95
~ MRF340 9.95
MRF401  13.49
MRF406  14.99
MRF421  29.95
MRF422 35.95
MRF426  19.49
MRF427 16.95
MRF428  59.95
MRF429  44.95
MRF433 1249
MRF448 72.95
MRF450A 14.49
MRF454 1549
MRF455A 12.69
MRF458 19.95
MRF464  24.95
MRF466  34.95
MRF475 9.95
MRF476 3.95
MRF477 13.75
MRF479 14.95
MRF485 19.95
MRF515 2.95
MRF555 3.49
MRF557 5.49
MRF559 2.25
MRF607 2.49
MRF627 9.95
MRF629 4.49
MRF630 3.95
MRF641  20.49
MRF644  23.95
MRF646  25.95
MRF648  30.95
MRF650 29.95
MRF652 11.49
MRF654 19.95
MRF660 13.95
2N3553 2.95
2N3866 1.25
2N4427 1.25
2N5641 16.95
2N5642 18.49
2N5643 19.95
2N5944 11.95
2N5945 11.95
2N5946 14.95
2N6080 9.89
2N6081 11.95
2N6082 14.95
2N6083 14.95
2N6084 14.95

MITSUBISHI EPITAXIAL PLANAR TYPE
POWER TRANSISTORS

Order # Price Output Pwr Gpe Frequency Vcc Package
2SC1946A 16.00 . .135..

2SC1969  2.50
2SC1970  2.50
25C2053  1.20
2SC2094 16.50
25C2097 25.00

MOTOROLA RF SMALL SIGNAL TRANSISTORS

Frequency Gain

Order # Price  Description Range  db/GHz Package

MRF901 1.50 High Gain, Small Signal...0.15-1.5GHz ..2.5/1......... 317-01
MRF911 3.50 High Gain, Small Signal .....0.5-5GHz.....12.5/1........ 317-01

Complete Line of DC Power Supplies to Convert 120Vac to 13.8Voc +0 5Vpc.

Standard Features Inciude:

-Solid state integrated circuit provides excellent regulation
*Qutput voltage maintained up 10 95% of no load value
+High quality filtering for low noise operation
*Heavy duty power transformer for complete line isolation
-On/Off indicator light and rugged on/off switch on faceplate
3 conductor grounded cord on 10 Amp and larger models

Current limiting electronic foldbac« for auto overcurrent protection

-2 Year Warranty

Tripp Lite DC Power Supplies Are Designed For Reliability and Superior Performance.

ICS* Continuous Ripple
Order # Price (amps) Duty (amps) Fusing Voltage HxWxD (inches) Weight
PR4.5 3295 B Internal ........... 0.1 Volt Max......3.125 x 4.75 x 8.25 .....5 Ibs.
PR7 44.95 ...5.......Chassis Mount ....0.15 Voit Max........ 3.75x65%x75...... 7 lbs.
PR10 64.95 7.5 .....Chassis Mount ....0.15 Volt Max.....4.5 x 6.625 x 7.625 ...10 Ibs.
PR15  89.95 Chassis Mount ....0.15 Volt Max 4.75x%x7.5x8.25....13 Ibs.
PR25 126.95 Chassis Mount ....0.15 Volt Max.....5.125 x 12.5 x 10.5 ...20 Ibs.
PR40 179.95 Chassis Mount ....0.15 Volt Max. ......7.25x 12.5x 10......26 Ibs.
PR60 24995 60...........48...... Chassis Mount ....0.15 Voit Max. ....... 8.5x125x10....... 29 Ibs.

*Intermittant Communications Duty (50% Duty Cycle)

Designer boards for the
part-time hobbyist, student SB830

or engineer!!

Features

-Color coordinates for easy recognition
«Insertion wire: 20-29 AWG (0.3 — 0.8 mm}
*Over 10,000 insertion cycles

DWD

«Accepts all standard components SB1660 SB2390 SB3220
Price | Price | Dimensions (in.) | Dist. Dist. Terminal | Terminal |Binding
Order # 1-9 | 10+ LxWxH Strips | Points Strips Points Posts
SB200 299 | 249 | €5x037x04 2 100x 2 0 0 0
SB400 489 | 439 | 33x22x04 2 100 1 300 0
SB630 545| 495 | 65x1.4x04 0 0 1 630 0
SB830 6.49| 599 | 6.5x2.2x04 2 200 1 630 0
SB1360 [12.49 |11.99 | 85x3.9x1.2 1 100 2 1.260 2
SB1660 |17.45 |16.95 | 8.5x5.1x1.2 4 400 2 1,260 3
SB2390 (22.49 |21.49 | 9.1x6.9x1.2 5 500 3 1,890 4
SB3220 |31.49 |30.49 | 9.5x83x1.2 7 700 4 2.520 4

A range of ventilated 19" rack mount cabinets, manufactured in 0.9 mm plate steel.

*Ventilation holes on top, bottom and both sides

E3120C

panels are aluminum, allowing for ease of use during final construction of your project.
styling, black matte finish, together with innovative techniques result in a ruggedly built stylish enclosure. The cases
are flat packed and very easy to assemble.

E31

20E

The front, rear and display
Classic and contemporary

Order # 1-9 10+  Panel (mm/in) Cabinet (HxWxD mm/in) Weight
E3120A 36.95 34.95  483/19"x 43/1.6875" ............ 38/1.5" X 422/16.625" x 244/9.625"............... 7.0 Ibs.
E3120B 44.95 4295  483/19" x 87/3.4375"..........84/3.3125" x 422/16.625" x 244/9.625" ... )
E3120C 49.95 47.95 483/19" x 87/3.4375" 4/3.3125" x 422/16.625"x 335/13.1875" .0 Ibs.
E3120D 54.95 52.95 483/19" x 132/5.1875 127/5.0" x 422/16.625" x 335/13.1875" 12.0 Ibs
E3120E 59.95 57.95  483/19" x 132/5.1875". 127/5.0" x 422/16.625" x424/16.6875" ..........13.2 Ibs

INTERNATIONAL ORDER: 1-510-770-2345 OR

CIRCLE 27 ON FREE INFORMATION CARD

Frequency Max. Ratings TC (op.) (°C)
Order # Price Range Power | Gain dB| Vcc Min. Max.
M57713 45.00 144-148MHz 14W 21 15.2 -30 +110
M57714M 45.00 430-450MHz W 18.4 12.5 -30 +110
M57715 42.00 144-148MHz 13w 18.1 15.2 -30 +110
M57716 60.00 430-450MHz 14W 21 152 -30 +110
M57727 60.00 144-148MHz 30w 24 152 -30 +110
M55737 40.00 144-148MHz 30W 152 15.2 -30 +110
MHW591 42.00 1.0-250MHz S 35 28 -20 +90
MHW710-1 | 60.00 400-440MHz 13 19.4 15.5 -30 +100
MHW710-2 | 60.00 440-470MHz 13 19.4 155 -30 +100
MHW710-3 | 60.00 470-512MHz 13 19.4 155 -30 +100
MHWS820-1 | 81.00 806-870MHz 20 19 16 -40 +100
MHW820-2 | 90.00 806-890MHz 20 19 16 -40 +100
SAV6 34.00 154-162MHz 28wW o 12.5 3 =
SAV12 17.50 144-148MHz 5W S 12.5 S S
SAV15 45.00 220-225MHz 30w o 12.5 S =
SAV17 58.00 144-148MHz 50w 12.5 - S

INTERNATIONAL FAX: 1-510-770-2346
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Capacitance (pF) Temp. Coeff. QFactor@ | Operating Cap
| [Order# | 1-9 |10+  min. | max. ~ (ppm/°C) 10MHz Temp. Range (°C) Color
CVSSA0301 .79 .69 1.5 3.0 NPO+200 >300 T -30~+85 Black
CVSSA0701 .79 .69 25 7.0 NPO+200 >300 -30~+85 Blue
- CVSSA1001 .79 69 2.7 100 NPO+200 >300 -30~+85 White
Specifications R
“Ins. Res.: >10mQ @ 100Voc  |CVSSC2001 79 | 69 42 20.0 N450£300 >300 -30~+85 ed
«Max. Volt.: 220Vpc CVSSE3001 .88 .78 5.5 30.0 N750+300 >200 -30~+85 Green
+Oper. Volt.: 100Vpc CVSSG5001 .88 78 | 8.0 50.0 N1200+600 >200 | -30~+85 Orange

*Rotat. Torque: 20 to 15 g/cm

Lifetime warranty.

ISOBAR® is the most advanced surge suppressor available today and the only one with isolation, preventing
connected equipment from interfering with each other,

Lifetime warranty on selected GS models (IB2GS, IB4GS, IB6GS, IB8GS). Tripp Lite will replace protected equipment
connected to a failed ISOBAR for its lifetime,

EUROBAR® surge suppressor operates on 220Vac. Features 4 IEC-320 receptacles and detachable AC cord

Order # Price  Description Weight

; iB20 2995  Z(Cutlets, 15 Amp, Direct Plug-In .1l

-UL 1449 listed: 330V let-through; meets UL 1283 for noise 18220 59.95 2 Outlets, 20 Amp, Direct Plug-In. 1 lb.

suppression; CSA approved IB2GS 49.95 2 Outlets, 6" Cord .. 1lb.

«Isolation safeguards against interference between devices IB4GS 59.95 4 Outlets, 6" Cord .. .2 Ibs.

-"Cascade Circuitry” increases protection for sensitive )B6GS 69.95 6 Outlets, 6' Cord .. 2.5|bs

I supprossion IBBGS 89.95 8 OUlets, 12 COMd ..o.ocoooovciivccciiccccnrriroesiecenn 3.5 Ibs.

-Surge suppression up 1o 13,000 Amp spikes IBBRM 99.95 8 QOutlets, 12" Cord with Remote Power Switch.. .4 |bs.
-Rack mount model (#1BR12) for industrial and audio visual B4 69.95 4 IEC-320 Outlets, 220V ...

uses IBR12 69.95 12 Qutlets, Rack Mount
20 Amp ISOBLOK (#1B220) is ideal for larger copiers EUROBAR 94.50 4 |EC-320 OUtIEtS, 220V ...ttt e 2 5 Ibs.

Linear Products

This book has over 700 pages of data sheets and technical information on Fujitsu's
Linear Products. Inctuded in this book are sections on Operational Amplifiers,
Comparators, Automotive Audio, Power Supply Controls, Motor Drivers, Disk Drivers,
Data Conversion and other linear products. Also included is a Linear Cross
Reference Guide.

Order # FM7262 9.95 Linear Products................... e WeIghtt 2 1bs.

Static RAM Products

Almost 500 pages of data sheets and technical information on Fujitsu's wide range of
Static RAM Products that are still manufactured. Sections covered in this book are
High-Speed CMOS SRAMs (MB81C67, 81C74, 81C81A, etc.), High-Speed BiICMOS
SRAMs (MB82B001, 82B78, 82B84, etc.}, Low-Power CMOS SRAMs (MB8464,
84256 and 841000), Application Specific CMOS SRAMs (MB81C51, MB8431, etc.)
and Wide Temperature Range SRAM Products. Also included is a Cross Reference
Guide for High-Speed CMOS and BiICMOS SRAMs.

Order # Drder # FM8052 9.95 Statlc RAM Products...........coooninn Weig_ht: 1.25 Ibs.

Dynamlc RAM Products

Almost 700 pages of data sheets and technical information on Fujitsu's very popular
Dynamic RAM Products that are still manufactured. Included in this book are
sections on NMOS DRAMs (MB81256, 81257 and 81464), CMOS DRAMSs
(MB81C1000, 81C4256, 814100, 814400, etc.) and Application Specific RAMs
(MB81461 and 81C1501). }

Order # FM8053 9.95 Dynamic RAM Products.... --Weight: 1.5 1ibs.

Programmable Memory Products N

Almost 800 pages of data sheets and technical information on Fujitsu’'s NMOS
EPROMs (MBM2764 and 27256), CMOS EPROMs (MBM27C64, 27C128, 27C256,
27C512, 27C1000, etc.}, CMOS EEPROMs (MBM28Cé4, 28C65 and 28C256),
CMOS One-Time Programmable ROMs (MBM27C128P, 27C256AP and 27C512P),
Programmable ROMs (MB7111, 7123, 71C44, etc.), CMOS Mask-Programmable

ROMs, NMOS Non-Volatile RAMs and Wide Temperature Range PROMs. Also
included is a PROM Cross Reference Guide.
Order # FM8054  10.95 Programmable Memory Products ........ Welght 1.75 |bs.

ECL RAM Products
Close to 600 pages of data sheets and technical information on Fujitsu's ECL RAMs,
BiCMOS ECL RAMs and Application-Specific ECL Bipolar RAMs. Also included is a
section on how to design efficient ECL systems.

Order # FMB055 8.95 ECL RAM Products..........o.ccoiiininnnne Weight:

Fast Track to SCSI

This book has over 400 pages presenting an overview of the SCSI concept, a criteria
for SCSI's use, and an explanation of Fujitsu's vendor-unique design features for a
SCSI Protocol Controller. You will find that the book covers the general (and generic)
SCSI design information in the first two chapters and continues with specific product
information on Fujitsu's SPC line of products.

Order # FM8159  14.95 Fast Track to SCSI

1.25 Ibs.

.............................. Weight: 1.75 Ibs.

Power Transistor Products

Over 300 pages of data sheets and technical information on Fujitsu's Power
Transistors. Included in this book are sections on Ring Emitter Transistors,
Darlington Transistor Arrays, Full Plastic Mold Ring Emitter Transistors and Field
Effect Transistor Arrays. Also included are application notes, design information and
a Power Transistor Cross Reference Index.

Order # FM8215 8.95 Power Transistor Products 1.25 Ibs.

..Weight:

Telecommunication Devices

Over 600 pages of data sheets and technical information on Fujitsu's
Telecommunication Devices which include Bipolar Prescalers, CMOS Phase-Locked
Loops (PLLs), CMOS Telephone ICs, BiCMOS Single-Chip PLLs/Prescalers, Bipolar
Single-Chip Prescalers/VCOs, Coders/Decoders (CODECs) and Cellular Mobite
Radio ICs. Also included is a section on design information for Prescalers and PLLs.
Order # FM8236 8.95 Telecommunication Devices................ Weight: 1.75 Ibs.

2917 Bayview Drive
Fremont, CA 94538

Easy Order:  1-800-582-4044
Ensy Fax: 1-800-582-1255
International Fax:  1-510-770-2346
Customer Service:  1-510-770-2345
Monday-Friday, 7am - Spm {PST)/10am-8pm (EST)
COD-No personal checks, US funds (55.00 Surchorge)

UsPs B] uPs m Federal Express m Airborne

Add 5% of total for shipping UPS Ground (53.00 min.).
Actual shipping charges based on weight.

Call or write today for your free copy of our 32 page catalog.

California residents, add appropriate sales tax.
12 monlh wummy on nlrgusyhd products.
lay money back guaraatee.
We romvn tho right 10 substitute manufucturers,
Prices subject 10 change without notice.

]
]

EASY ORDER: 1-800-582-4044 OR EASY FAX: 1-800-582-1255

CIRCLE 27 ON FREE INFORMATION CARD
WWW.aknerieaniadiohigstory . com
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Description

Flash memories are targeted for in-system alterable code- or data-storage applications where full-
feature EEPROM functionality is either not required or not cost effective. CMOS Flash memory
provides the highest performance and most cost-effective alternative for high density rewritable
non-volatile memory. Flash memory adds electrical chip-erase and reprogramming to EPROM
technology. The entire memory content may be Flash erased and reprogrammed in a PROM
programmer or test socket, on board during sub-assembly test, in-system during final test or after
sale. In-system electrical erasure increases the memory's flexibility, while providing time and cost
savings. The entire memory array may be erased and reprogrammed on board.

Typical Applications
Flash memory is ideal for storing code or data-tables in embedded control applications where
periodic updates or data down-ioading is required. Code updates may occur throughout the entire
lite of a system. Beginning with prototyping, code updates may also be necessary during
subassembly or even in after-sale service. Electrical chip erasure eliminates the 15 to 20 minute
ultra-violet erase and streamlines code updates. In addition, Flash devices may be soldered to the
circuit board during subassembly. Test codes may be programmed into the device on board.
Thus, Flash technology eliminates unnecessary handling and less reliable socketed connections,
saves board space, and adds increased manutacturing flexibility. After-sale code updates are
performed locally via an edge-connector, or remotely over a serial communication link.

Order # Price Organization Speed Prog. Volt. Pins
28F256-20 14.95 32,768x8 ...
28F512-15 19.95 65,536x8 ...
N28F512-15 19.50 65,536x8 ...
28F010-15 27.95 131,072x8.
N28F010-15 27.45 131,072x8.
Order # Price Organization Speed Prog. Volt. Pins
MM5203Q 2.25 256x8... ...1000ns .. 25V ...
TMS2516 4.25 2048x8. ...450ns .
TMS2532 6.95 4096x8 ...450ns ...
TMS2532-30 8.95 4096x8 ...300ns ...
TMS2532A45 6.95 4096x8. ..450ns .
TMS2564 5.95 8192x8. ...450ns .
TMS2564-50 4.75 B8192x8. ...500ns ...
TMS2716 5.95 2048x8. ...450ns (35V, +12V) 25V 24
2708 4.75 1024x8. ...450ns (£5V, +12V).
2716 3.45 2048x8. ...450ns ...
2716-1 3.75 2048x8. ...350ns ...
27C16 4.25 2048x8. ...450ns CM
2732 3.95 4096x8. ...450ns ...
2732A20 4.45 4096x8 ...200ns ...
2732A25 3.45 4096x8 ..250ns ...
2732A45 2.95 4096x8. ...450ns.
2732B45 4.25 4096x8. .450ns.....
27C32 4.75 4096x8 ...450ns CMOS ..
2764-20 3.95 8192x8 ...200ns ....
2764-25 3.75 8192x8. ...250ns .
2764A15 4.45 8192x8. ...150ns..
2764A20 3.75 8192x8. ...200ns...
2764A25 3.25 8192x8. ...250ns..
2764A45 2.95 8192x8. 450ns
2764A0TP 2.25 8192x8 ...250ns One Time Prog. .
27C64A15 3.95 ...150ns CMOS
27C64FP25  3.95 ...250ns One Time Prog. .
27128-20 6.75 ...200ns ...
27128-25 5.95 ...250ns ...
27128A15 4,95 ...150ns
27128A20 4.45 ...200ns..
27128A25 3.75 16,384x8.....128K ...250ns..
27128A30 3.25 16,384x8.....128K ...300ns
27128A0TP 2,95 16,384x8.....128K...250ns One Time Prog. .
27C128-15 5.75 16,384x8.....128K...150ns CMOS
27C128-25 5.25 16,384x8.....128K...250ns CMOS....
27CP128-20 4.45 16,384x8.....128K...200ns CMOS
27256-15 545 32,768x8
27256-20 495 32,768x8
27256-25 4.45 32,768x8
27256-30 3.45 32,768x8
27C256-15 5.95 32,768x8
O 27C256-25  4.25 32,768x8 . .
D 27C256FP25 4.95 32,768x8.....256K ...250ns One Time Prog. ..... 12.5V..... PLCC 32
£ 27512-20 6.75 65,536x8....512K ...200nS.......cceovrrrriiinnns 12.5V... .28
§275120TP 4,95 65,536x8.....512K...250ns One Time Prog. .....12.5V ...
S 27C512-12 7.45 65,536x8.....512K...120ns CMOS 125V
5 27C512-15 6.75 65,536x8.....512K...150ns CMOS... 125V
L 27C512-25 5.95 65,536x8.....512K...250ns CMOS... 125V,
8270010-15 9.25 131,072x8....1MB ...150ns CMOS... 125V
g 27C020-15 19.95 262,144x8...2MB...150ns CMOS...
D
w
T
S Order # Price Description
8‘324SLP .45 Low Profile, .3" Wide (Skinny Dip)
0 528SMS 1.39 Machine Screw, .3" Wide (Skinny Dip)
S32LP .49 Low Profile, .6" Wide (Standard Size)
: 1-510-770- OR
22 INTERNATIONAL ORDER: 1-510-770-2345

Features:

*One Second Typical Chip-Erase 28F010
*Compatible with JEDEC Standard Byte Wide 32-pin
EEPROM Pinouts J
«Programming V. O 32 [V
10uS Typical Byte-Program A2 n [WE
Less than 2 Second Typical Chip Program A3 s0[INC
«Program and Erase Voitage A, ]+ 2[JA,
12.0V +5%Vpp A Cls a[A,
*Advanced CMOS Technology A Os 21,
EPROM Compatible Process N - A,
Extensive Manufacturing Experience i P28F010
«Low Power Consumption ALjs  sieap  :[1A,
30mA Maximum Active Current A= I Ry
100pA Maximum Standby Current A, o 23[A,
«Command Register Architecture for A Cn 2[]CE
Microprocessor/Micro-controller Compatible Write A, 12 21{7]Dbq,
Interface DQ, (13 2[J00Q,
+10,000 Program/Erase Cycles pa, e 197,
*Provides On-Board Functionality for In-System- pa, (s w[1pa
Write ‘
+On Board Address and Data Latches Ves L0 e,

*5V1+10% Single Power Supply

Take a look!! We stock almost any speed, package style or

organization you'll need in Static RAMS.

Order # Price _ Organization Speed Pins
2101 1.65 256x4... .

2111 1.75 256x4....

2112 245

5101 3.95 256x4 CMOS.

7C122-15 6.95 256x4 CMOS....

2114120 1.49 1024x4 1Kx4 Low Power ...

2114L25 1.15  1024x4 1Kx4 Low Power ...

2114-45 1.05 1024x4 1Kx4...

2148-3 1.95 1024x4 1Kx4

2149-35 3.75 1024x4 1Kx4...

MK4801AN1 3.95 1024x8 1Kx8...

2147-3 3.75 4096x1 4Kx1...

20C71-25 6.75 4096x4 4Kx4 CMOS

6168-45 3.25 4096x4 4Kx4 CMOS

2015-90 3.75 2048x8 2Kx8... ....Skinny Dip 24
2018-35 5.95 2048x8 2Kx8... ...Skinny Dip 24
6116ALSP15 295 2048x8 2Kx8 CMOS Low Power ... ....Skinny Dip 24
6116FP12 245 2048x8 2Kx8 CMOS ....S0P* 24
6116LFP15 2.95 2048x8 2KxB CMOS Low Power

6116LP1 2.95 2048x8 2Kx8 CMOS Low Power ...

6116LP3 2.75 2048x8 2Kx8 CMOS Low Power ...

6116LP4 2.55 2048x8 2Kx8 CMOS Low Power

6116-1 2.75 2048x8 2Kx8 CMOS ..

6116-3 2.25 2048x8 2Kx8 CMOS ..

6116-4 2.15 2048x8 2Kx8 CMOS .. .

6516-45 4.25 2048x8 2Kx8 CMOS .. ..45ns ....Skinny Dip 24
7C128-55 3.95 2048x8 2Kx8 CMOS ....Skinny Dip 24
8128-15 2.15 2048x8 2Kx8

8128-20 1.75 2048x8 2Kx8...

2063-10 7.95 B8192x8 8Kx8... 100ns....Skinny Dip 28
6264BP25 8.25 8192x8 8Kx8 CMOS Low Power ...Skinny Dip 28
6264LP10 495 8192x8 BKx8 CMOS Low Power ...

6264LP15 3.95 B8192x8 8Kx8 CMOS Low Power ...

6264LFP10  4.25 8192x8 8Kx8 CMOS Low Power ...

6264LFP12 3.45 B8192x8 8KxB CMOS Low Power ...

6264LFP15 295 8192x8 8Kx8 CMOS Low Power ...

6264SLP10 5.25 8192x8 8Kx8 CMOS Low Power

6264-10 4.75 8192x8 8Kx8 CMOS ......

6264-15 3.75 8192x8 8Kx8 CMOS

7C185-15 8.75 8192x8 8Kx8 CMOS Low Power

6267LP45 495 16,384x1 16Kx1 CMOS Low Power .

8167-55 3.45 16,384x1 16Kx1.....cccneeen
6288-25 9.95 16,384x4 16Kx4 CMOS .... . .22
6206-20 24.95 32,768x8 32Kx8 CMOS ... ...Skinny Dip 28
62256FP12  6.25 32,768x8 32Kx8 CMOS .... ....S0P* 28
62256LFP10 6.95 32,768x8 32Kx8 CMOS Low Power

62256LP7 7.95 32,768x8 32KxB CMOS Low Power

62256LP10  6.75 32,768x8 32Kx8 CMOS Low Power .

62256LP15 6.25 32,768x8 32Kx8 CMOS Low Power .

62256SLP12 7.95 32,768x8 32Kx8 CMOS Low Power

1600-55 595 65,536x1 64Kx1 CMOS ....

6287-45 6.95 65,536x1 64Kx1 CMOS ....

628128LP8 31.95
628128LP10 29.95
*Small Outline Package (Surface Mount)

CIRCLE 28 ON FREE INFORMATION CARD

WA americansadiohistarn cam

131,072x8 128Kx8 CMOS Low Power .
131,072x8 128Kx8 CMOS Low Power .......

INTERNATIONAL FAX: 1-510-770-2346
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MK4027N2
4116-12
4116-15
4116-20
4116-30
4416-12
4416-15
4161-15
4164-10
4164-12
4164-15
4164-20
4164-30
41264-12
41264VZ10
41264VZ12
41264VZ15
41464-80
41464-12
41464FP80
41464FP15
41256-10FL
41256-12FL
41256-80
41256-10
41256-12
41256-15
41256212
41257-12
51258-80
514256-80
514256-10
514258-80
511000-80
511000-10
511000-12
511001-80
511001-10
5242588280
42274VZ10
424400080

*Zigzag In-Line Package

1.10
.85
75

1.75

1.45

4.95

1.85

1.65

1.45

1.25
.95

6.25

7.45

6.85

5.95

3.25

2.75

3.75

3.45

2.15

2.05

2.15

1.95

1.75

1.65

2.75

3.25

4.95

6.95

6.55

9.95

6.95

6.55

6.25

7.25

6.25

16.95
16.95
24.95

Organization Speed

4096x1 4Kx1
16,384x1 16Kx1
16,384x1 16Kx1 ..
16,384x1 16Kx1 .
16,384x1 16Kx1
16,384x4 16Kx4
16,384x4 16Kx4 .....

65,536x1 64Kx1 Video RAM
65,536x1 64Kx1
65,536x1 64Kx1 ..
65,536x1 64Kx1.
65,536x1 64Kx1 ..
65,536x1 64Kx1
65,536x4 64Kx4 Video RAM
65,536x4 64Kx4 Video RAM............ 100ns....
65,536x4 64Kx4 Video RAM............

65,536x4 64Kx4 Video RAM
65,536X4 64KX4 .....ooocviviieeie
65,536x4 64Kx4
65,536x4 64Kx4 ..
65,536x4 64Kx4 ..
262,144x1 256Kx1 .
262,144x1 256Kx1 .
262,144x1 256Kx1 .
262,144x1 256Kx1 .
262,144x1 256Kx1.
262,144x1 256Kx1 ....
262,144x1 256Kx1
262,144x1 256Kx1 Nibble...
262,144x1 256Kx1 Static Column......
262,144x4 256KX4 ...oovouveeareaeieeaen,
262,144%4 256KX4 ....ocvvvveeeiee
262,144x4 256Kx4 Static Column.
1,048,576x1 1MEGx1
1,048,576x1 1MEGx1 ...
1,048,576x1 1MEGx1 ...
1,048,576x1 1TMEGx1 Nibble ..
1,048,576x1 1MEGx1 Nibble
262,144x4 256Kx4 Static Column.
262,144x4 256Kx4 Video RAM..
1,048,576x4 1MEGx4
**Plastic Leaded Chip Carrier TSmall Outline

""" . Skinny Dip 24
ZIP" 24
ZIP* 24

.PLCC** 18
.PLCC** 18
.PLCC** 18
.PLCC™" 18

Order # Price | Order # _Price | Order # Price | Order # Price
DS0026CN 249 [LF351N 49(LT1172CK  8.95 78L12 .35
TLO61CP .55 | LF353N .55|LT1172CN8  6.95 78L15 .35
TLO64CN 1.19| LF355N B5|LT1172CT  7.95 7805K 1.25
TLO71CP .65 LF356N .89 MC1377P 2.95|7812K 1.25
TLO72CP 65| LF357N .95 LM1458N 35 7815K 1.25
TLO74CN .99 | LM358N .45| LM1488N .45/ 7805T 45
TLOB1CP .59 LM38ON .85 LM1489N 45 7806T 45
TLOB2CP 59| LM386N3 85| LM1496N 89 78087 45
TLOB4CN .99 LM392N 75| TCM1520AP  1.257812T 45
LS148CTS .75|LM393N .45 | ULN2003A 65| 7815T 45
TL188CN 2.15| LF398N 1.95 FSA2510P  3.25| 7g18T 45
MAX232CPE 4.45| LM399H 4.95 | 261529 2.65| 78247 45
TL288CP .93 LF411CN .75 | 26LS31 99 78H0SASC  8.95
LM301N .39 LF412CN 1.25 | 26LS32 .99/

€305C 1.25|ZN4142 2.29 | VA2707PJ . ‘ZS';SSSC ngg
LM307N .45 | ZN428ES 3.25/ULN2803A  1.19] 79[ 05 29
LM308N 65| ZN449E 3.25 | LM2877P 195 79112 39
LM309K 1.49 TL497ACN  2.35 LM2901N 75| 79057 9
LM310N 1.75 | LM555CH .95 LM2907N 159 2o o1 19
LM311H .89 LM555CN .29/ D2912 3.95 79157 i
LM311N .49 LM556N 49 TCM3105N  9.95 70 oo Vs
LM317K 1.85| NESS8N .75 MC3346P -ss\mszoamp o
LM317L2 69 NES64N 1.75 MC3350P 3 e e
LM317T 65| LM565CN 1.55 | MC3470P 115 o0 =
LM318N 1.05| LM566CN 1.29 | MC3479P 3.95\751 7 -
LM319N 1.05 LM567CN 65| MC3486P i :
LM323K 3.15‘NE592N14 65| MC3487P 99/ 75113 1]
LM324N 35| NE602N 1.95| SG3524 1.95 75114 1.59
LM330T .45 LM709CN 59| UC3610N 2.95}75‘22 2.45
TBA331 1.25| LM710CN .65| LM3900N .49/ 75150 1.25
LM3342 1.09| LM711N .79 | LM3905N 1.29 75154 1.25
LM335Z 1.49| LM723CN .49 | LM3909N 1.05| 75157 1.39
LM336Z 1.09| LM733CN 65| LM3911N 1,95 75174 2.75
LM337K 3.75 LM741CN .29/ LM391aN 1.5/ 75175 2.75 |
LM337T 85 LM741CH 89| RC4136N 1.15/ 75176 1.95
LM338K 4.25‘ LM747CN 59| TC5020BP  2.55| 75450 79 |
LM339N .39 | LM748CH .95| NE5532 1.15| 75451 .45
LM345K5.0  5.95 LT1020CN  6.95 NE5534 .95 75452 45
LF347N .75 SAA1027 6.95| 78L0OSACH 1.35 75477 1.15
LM348N 65 LT1086CT  3.95|78L05 35 MC145406P 2.75

EASY ORDER:

1-800-582-4044 OR EASY FAX: 1-800-582-1255

Order # 1-24
74ALS00 .29
74ALS04 .35
74ALS08 .29
74ALS10 .35
74ALS30 .35
74ALS32 .35
74ALS74 .35
74ALS112 .65
74ALS114 .65
74ALS138 .75

25+ | Order#  1-24 25+ | Order # 1-24 254
25 | 74ALS158 .95 .85 | 74ALS273 1.25 1.15
31 | 7aALS161 55 .45 | 74ALS299 325 3.15
25 | 74AL8163 85 .75 | 74ALS373 .75 .65
g} I 74ALS174 65 .55 | 74ALS374 .75 65
'3y | 74ALS175 65 .55 | 74ALS540 1.55 1.45
‘31 | 74ALS234 21.95 19.95 | 74ALS573 .95 .85
55 | 74ALS240 .75 .65 | 74ALS646 5.25 5.15
55 | 74ALS244 .75 65 74ALS688 3.55 3.45
65 | 7aALS245 .95 .85 | 74ALS1035 .65 .55

Order # 1-24 25+ | Order # 1-24 25+ Qrder# 1-24 25+ | Order# 1-24 254
CD4000 .25 .21 |CD4026 .59 .49|CD4070 .29 .19|CD4515 .75 .65
CD4001 .21 .17 |CD4027 .35 .25/ CcD4071 .25 .19/CD4516 .69 .63
CD4002 .25 .21|CD4028 .45 .35/cpa0o73 .25 .19,CD4518 .69 .59
CD4006 .45 .35 CD4029 .65 .55 cp4o75s .29 .19|CD4520 .65 .55
€D4007 .25 .21 CD4030 .35 .31 cpgo76 .49 .39|CD4522 .65 .55
CD4009 .39 .35 CD4040 .59 .49|cpso77 20 .25|CD4526 .65 .55
2 T e 6 2|CDa0B1 .25 .19|CD4528 .65 .55
€Da012 .25 .21 CD4042 .49 .45|0p400 5 .21/CD4530 1.15 1.05
CDa013 .29 .25 CD4043 .55 45| (oo ooe oo ollnacns 95 g5
CD4014 .55 .49 CD4044 .55 .49 o e
4094 .85 .75[004538 75 .65
CDA015 .29 .25 CD404G6 59 .49
CDA016 .29 .25 CD4047 .59 .49 CDA098 .89 .79 CDaS41 .85 .79
CD4017 .45 .35 CD4049 .25 .1g|CDA4099 .85 .75/CDA543 .75 .65
CDA018 45 41 OD4050 29 .19 | CDA0106 .49 .43|CDAS53 2.65 2.55
CD4020 .45 .35 CD4052 .55 .45 CD4503 .35 .25|CD4556 .65 .55
CD4021 .49 ‘45‘004053 55 .45|CD4508 .95 .85 CD4569 2.25 2.15
CD4022 .55 .45 CD4060 .59 .49|CD4510 .55 .49|/CD4572 .49 .43
CD4023 .25 .21 CD4066 .20 .23|CDAa511 .55 .49/CD4584 .45 .35
CD4024 .45 .35 CD4067 1.75 1.65|CD4512 .65 .59 CD4585 .65 .55
CD4025 .25 .21 CD4069 .25 .19|CD4514 .85 .75/CD4724 .95 .85

Order #

Price

Description

ICL7106CPL
ICL7107CPL
ICL7109CPL
ICM7206JPE
ICM7216DIPI
ICM72241PL
ICM75551PA
ICM7556IPD
ICL7660CPA
ICL7660CTV
ICL8038CCPD
ICL8211CPA
ICL8212CPA

6.95
6.95

9.95

4.95
21.95
12.95

.99
1.25
1.95
2.49
3.75
235
1.95

37/, -Digit LCD Single-Chip A/D Converter...
3", -Digit LED Single-Chip A/D Converter
12-Bit Binary A/D Converter

CMOS Touch Tone Encoder............ccccovvviviineiiiceccs
10MHz Multi-Function Frequency Counter & Timer
CMOS 4/, -Digit Counter/Decoder/Driver (LCD)...
Lo-Power Timer ({CMOS 555)
Lo-Power Timer (CMOS 556)
CMOS Voitage Converter (+5V to +
CMOS Voltage Converter (+5V to +5V) ...
Waveform Generator/Voltage Controlled Oscillator
Programmable Voltage Detector............cccecvviiciiiicnnes
Programmable Voltage Detector............ccooocveiiiiicninnens

-Complete Data Sheets available on most IC's for only $1.00 with any order-

EASYIECH

@ USPS

Easy Order:
Easy Fax:
International Fax:

Customer Service:
Monday-Friday, 7am - 5pm (PST)/10am-8pm (EST)

’ m COD-No personal checks, US funds ($5.00 Surcharge)

@ uPs

2917 Bayview Driv

Fremon;I,y(Ae v;45138e @
1-800-582-4044
1-800-582-1255
1-510-770-2346
1-510-770-2345

@ Federal Express @ Airborne

Add 5% of total for shipping UPS Ground ($3.00 min.).
Actual shipping charges based on weight.

Call or write taday far your free copy of our 32 page cotalog.

CIRCLE 28 ON FREE INFORMATION CARD

WWAL e razanadiohietaery. com

Colifornia residents, add of
12 month warranty on all EasyTech products.
30 day money back guarantee.

We reserve the right to substitute manufacturers.
Prices subject to change without notice.

opriate sales tax.

$0IU04}09|T Jejndod ‘2661 YoIBN
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Popular Electronics, March 1992

EASY ORDER
1-800-582-4044

EASYECH

KYOSAN SWITCHING POWER SUPPLIES-LIMITED OFFERING

Recession Breaking Deals — Save Money Now!!

On a recent buying trip to Japan, we came across this shipment of new switching power supplies. Evidently the original customer had
cancelled his order, and the manufacturer wished to clear the inventory.

EASY FAX
1-800-582-1255

The result, a bonanza for you!! These power supplies are suitable for many applications, and not just in voltages that are rarely used.
They are offered to you at prices 50-70% below the usual distribution cost.

Please be aware that although most of these are available in large quantities, some numbers are limited. If you are unsure, please call
and check quantities in advance. Specifications are included on ali models.

KRIVKR Series (Flg 1) KRIVKR Series (Fig. 2)

|__!_' T %
| ! . e

C Series - KS Series )

Max Dimensions

Max. Dimensions

Dimensions
Order # Price Output Watts 