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We Only Skimped OnThe Price. 
Introducing The Fluke Series 10 From $69: 5 

Actual size: Easy to carry, 
easy to use. 

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

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

Sleep Mode: Shuts itself off 
if you forget, extending long 
battery life even further. - 

Fluke quality: Made in the USA by Fluke, 
with the same rugged reliability that's made 
us the world leader in digital multimeters. 
Count on hard -working high performance - 
and a two -year warranty to back it up. 

Large, easy -to -read display: 
4000 count digital readout. 

0/ MAX © MIN npj LoZ N 

New! Min/Max record with relative 
time stamp and Continuity 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 
as 250 µs are captured and displayed. 

Capacitance: Autoranging from 
001 MF to 9999 MF. No need to carry 

a dedicated 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. Forafree product brochure or the name 
of your nearest distributor, call 1- 800 -87- FLUKE. 

New! Slide switch and a 

few pushbuttons control 
all functions: Designed for 
true one -hand operation. 

Fast, accurate tests 
and measurements: 

AC and DC voltage 
measurements to 

600 volts, ohms to 
40 MS-2; audible 

continuity test; 
and diode test. 

Fluke 10 Fluke 11 Fluke 12 

$69.95' 
4000 count digital 

display 
1.5% basic dc volts 

accuracy 
2.9% basic ac volts 

accuracy 
1.5% basic ohms 

accuracy 
Fast continuity 

beeper 
Diode Test 
Sleep Mode 
Two -year warranty 

$79.95' 
V Chek'" 
Capacitance, 

001 to 99991JF 
4000 count digital 

display 
0.9% basic dc 

volts accuracy 
1.9% basic ac volts 

accuracy 
0.9% basic ohms 

accuracy 
Fast continuity 

beeper 
Diode Test 
Sleep Mode 
Two -year warranty 

Suggested U S hs price 

$89.95' 
V Chek'" 
Min /Max recording 

with relative 
time stamp 

Continuity 
Capture'" 

Capacitance, 
.001 to 9999 µF 

4000 count digital 
display 

0.9% basic dc 
volts accuracy 

1.9% basic ac volts 
accuracy 

0.9% basic ohms 
accuracy 

Fast continuity 
beeper 

Diode Test 
Sleep Mode 
Two -year warranty 

Optional holster with 
tilt -stand available. 

Safety -a Fluke standard: 
Designed to meet UL1244, 
IEC 1010, CSA and VDE safety 
requirements; extensive 
overload protection built in. 

ITL75Hard 

Point'" Test Leads: 
mfort grip with extra strong tips 
extended service life. 

Audible Continuity: 
To perform fast continuity 
checks, just listen for 
the beep; no need to watch 
the display. 

CIRCLE 18 ON FREE INFORMATION CARD 

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

FLUKE AND PHILIPS 
T H E T&M A L L I A N C E 

01991 John Fluke Mfg. Co., Inc. Prices and specifications 
subject to change. Ad no. 00130. 
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HDTV UPDATE 
In the United States, HDTV (High- Definition TV) is still, 
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 sold. 
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 LSI 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 digital 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. 

Carl Laron 
Editor 



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, MI 48040. I 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 spill up the project 
enclosure's metal lid. Every 
electronics enthusiast can dupli- 
cate the impressive and lasting 
results using the same method 
that I 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 transferred 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 will 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. I 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. 

I have developed two different 
application circuits, from your 
Fact Cards, which are now func- 
tioning normally. I am also 
almost finished building the 
"Electronic Dragonfly," for which 
I can easily find parts in my 
country. It goes without saying 
that I 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 

I found Marc Ellis' Antique Ra- 
dio columns regarding safety for 
restorers (Popular Electronics, 
November and December 1991) 

quite appropriate. I have seen 
some of the AC /DC radios 
made before World War II, 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. I shudder 

to think of the number of people 
who were electrocuted from 
those sets. After World War II, 

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 latter, the radio's B 

was insulated from the chassis, 
but the chassis was coupled to 
it through a capacitor, usually 
about 0.05 µF 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 (1/4 

ampere) or so. Those units are 
the types used on musical in- 
struments, PA systems, and the 
larger hi -fi systems. I have got- 
ten some very nasty jolts from 
them. However, I would dis- 
charge the filter 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 

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 1/4 -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 -volt, heater 
winding. If you have a 6.3 -volt 
unit, use a 6SA7 tube instead of 
a 12SA7. 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. 
M.K. 
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 

3 



4 

30 

20 

o 

20` 

40 

50' 

80" 

90 

100" 

40` Sr 60 .'0 

The world's smallest 

µ 

per, 

12 -band receiver. dg, > > 

Includes digi 
travel alarm, 
deluxe travel 
and Grundigguide 
Measures apF 
31/2" x S5/8" x 
weighs a mer_ 

t'`F UfttMC; 

*4444 

Iw 
al4n, tlq,e. 

I 

h 
+w 86 t i Iy4 

æ Ys4ç 

oi 
a 

- 
l 

y # '3,i 

-al clock, 
_ ieadphones, 
pouch, 

bock. 
roximately 

P/á' and 
14 ounce.! 

y 
. 

50 

40 

3° 

10 

0 

10` 

30 

40` 

50 

60 

70' 

80 

90- 

s 

e:.- 
:. -: . 

The world 

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

Time in to events around the globe. 
The RK -709 is the worlds smallest 12 
band receiver -AM, FM, FM Stereo 
(with headphones, included), and all 9 
major shortwave bands. Small enough 
to fit into a pocket, briefcase, or purse, 
yet big on features. Telescoping 
antenna pulls signals from anywhere in 
the world. Listen to legendary BBC 
newscasts -the best in the world. 
Hear what Radio Moscow is saying 
about Gorbachev, Yeltsin, and President 
Bush. Listen to the Voice of America 
when you travel abroad. Follow a crisis 
or breaking story wherever you are 
and no matter where it's happening: 
Baghdad, PanactLa, Bening or Tokyo. 

CALL TOLL-FREE: 1- 800 

is at your fingertips 

World Band 
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! 
Payable in monthly installments. 

The Grundig RK -709 is only $159 
(plus $7.50 shipping /handling), 
payable in convenient monthly credit 
card installments. Includes deluxe 
carrying pouch and stereo headphones. 
One year warranty, 30 day money back 
guarantee. Order today. 

with... 

Receiver 
r atz:.,4 

Willabee & ward ' ®' Sati:,faction 
47 Richards Avenue 
Norwalk, Conn. 06857 

CALL TOLL -FREE: 1- 
Ext. 623 -168 

Please send me Grundig 

guaranteed. 

800 -367 -4534 

RK -709 
For each receiver, 

to my 

VISA 
Am. Ex. 

World Band Receiver(s). 
charge 4 installments of $41.63* 
credit card: 

:MasterCard 
Discover 

Credit Card # Exp. Date 

Name 
PLEASE PRINT CLEARLY 

Address 

City /State/Zip 

Signature 

Don't be confused by other 4, 5, 7, or 9 
band radios. Grundig 's RK-709 is today's 
best buy on a real 12 band receiver. y 

(All orders subject to uccptan¢.) 

t pre fcr not to pay by credit card and will pay by check. 
Enclosed is my check for 5154 plus $7.50 shipping! 
handling, a total of $166.50 far each receiver. 

*Any applicable sales tax will be billed with shipment. 

Phone orders normally shipped next business day. -367 -4534 Ext. 623 -168 
120' 130 140 - 150 160 170 
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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 stereo, 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 one large, dramatic piece as a focal 
point in a room's decor, they do not mean 
the stereo system!) It was relatively 
"easy" to reduce the sire of the systems' 
electronic components. But speakers pre- 
sented a problem. There's no way around 
the fact that reproducing low frequencies 
requires a big speaker -or is there? 

Well, speaker manufacturers found a 

way, with three -piece subwoofer satellite 
speaker systems. The reason that such sys- 
tems can work to deliver an acceptable 
stereo image is that the human hearing 
system can't identify the direction from 
which low- frequency sounds come. So 
having the low frequencies reproduced by 
a single speaker located in an out- of -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 credit for 
popularizing subwoofer /satellite speakers 
with their Acoustimass system, intro- 
duced some six years ago. Since then, 
several other speaker manufacturers have 

CIRCLE 50 C N E EE MEOW ION 01, 

put their efforts into , lesooniug three -piece 
systems that produce big sourd Innu small 
speakers. Mentorez as one such manufac- 
tarer. But they dcs,igned their T, irunplr 
.Su/ Hoofer 5 :. +tetn 1.; --5 To stand out from 
the crowd. 

Unlike any other three -piece system 
we've ever seen (or "- -eard). the TS -5 con- 
tains a subwoofer that isn't meant to he 
hidden under a couch or tucked it a cor- 
ner. The three -foot tall, pyrarnidr,l, black - 
lacquer- finished obelisk with a 10 -inch 

square "footprint" is quite attractive -and 
you couldn't get it under a couch even if 
you wanted to! Unlike many such systems, 
which feature vented bass -reflex cabinets 
for the subwoofers, the TS -5 subwoofer is 

an acoustic- suspension design. 
Four subwoofer drivers are enclosed in 

the wooden cabinet, two with a diameter 
of 6' inches, and two that measure 5!4- 
inches. Each driver features a 1 -inch voice 
coil and 20 -ounce magnet. A raised grille - 
c loth panel covers the drivers. Unlike con- 
ventional speakers, however, the grille 
cloth isn't meant to be seen. The sub- 
woofer is designed to he positioned about a 
foot 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 
7 x 5 x 31/2 inches, and weigh about 2 

pounds each. 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 5/8 -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 shielded, 
so you can't place them too close to your 
TV screen or they'll distort the picture. 

Setting up the three- speaker system is 
not significantly different from setting up a 

standard pair of speakers, except that the 
satellites connect to the subwoofer, while 
only the subwoofer is connected directly to 
the amplifier or receiver. (Speaker cables 
are supplied with the system.) A crossover 
network in the subwoofer permits only 
those signals over 120 Hr 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 /05) 
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Sher -Bet 
Compact 
SHERWOOD SS-1500R COMPACT 
STEREO SYSTEM. From: Inkel (USA) 
Corporation, 14830 Alondra Blvd., La 
Mirada, CA 90638. Price: $600. 

The compact or shelf -sized stereo sys- 
tem has long been a mainstay of the audio 
industry. Their low prices and small size 
make them ideal starter systems -what 
was your first stereo 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 SS -1500R 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- 
ellite speakers feature a 31/2-inch midrange 
and 2 -inch tweeter. 

The amplifier section of the SS -1500R 
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 section 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 noise reduction and automatic 
record -level control. The deck permits 
"relay play." That is, you can start playing 
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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. 
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Boiinnngg! 
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 Boat 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 other 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 three 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 a jet. (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 turns 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) 



Why take chances in 
today's job market? 

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

Meet the Electronics Specialists. 
When you pick an electronics school, 
you're getting ready to invest time and 

money. And your whole future depends 
on the education you receive in return. 
That's why it makes so much sense 
to go with number one... with the 

specialists... with CIE! 

There's no such 
thing as a bargain 
education. 
It 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 lust 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'll gain all the experience 

r 

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). 

I 
YES! I want to get started. Send me my CIE school catalog including details 

about the Associate Degree program. (For your convenience, CIE will have a 

representative contact you - there is no obligation.) Al-126 

Print Name 

Address 

City State Zip 

Age Area Code /Phone No ( ) 

Check box for C.f. Bulletin on Educational Benefits O Veteran O Active Duty 

Apt. 

CLEVELAND III', T / INSTITUTE OF A , " A school of thousands. 

III......111......JJJ 
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Hail, Columbia! 
CONCISE COLUMBIA ENCYCLOPE- 
DIA EC -7000. From: Franklin Electronic 
Publishers,122 Burrs Road, Mt. Holly, NJ 
08060. Price: $399. 

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

Electronic "hooks" are nothing new to 
Franklin, the creator of the field of elec- 
tronic publishing. The company has been 
producing handheld electronic reference 
works since they introduced the Spelling 
Ace spelling corrector in 1986. Since then, 
they've introduced a line of electronic ref - 
erence tools 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 
supplies 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 as 
"writers" and "authors." 

Similaly, Franklin has profited from ex- 
perience when it Comes to the Encyclope- 
dia's ph}sical design. For such a small 
(51/2 x 5 's x 1 -inch) product. the 8 -line. 
adjustable -contrast display is clearly legi- 
ble and the QWERTY -style keyboard is 
quite comfortable to use talthough we 
wouldn't want to type Gizmo on it!). The 
keys are. of necessity. too closely spaced 
for touch ty ping, but when holding the unit 
in two hands we were able to use our 
thumbs for quick and accurate " hunt -and- 
peck" typing. Looking something like a 
computer keypad_ the encyclopedia in- 
cludes your basic letters. numbers, and 
punctuation marks: up, down, right, and 
left arrows: and BACK, ENTER, and ALT 

keys. We were unable, however, to find 
any use whatsoever for the numbers, punc- 
tuation (except "" ? "), or ALT keys. As far 
as we can tell, they're simply for show. 

Several keys are unique to the Concise 
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Columbia Encyclopedia. A REV /Fwo 
toggle switch lets you move forward or 
hack through a list of articls. Function 
keys include 't_GAR, MENU. MORE.. LESS. 
MARK, (HELP, And QUIZ. 

The CLEAR key returns you to the main 
"typing screen." from which you t13rc in 
search requests. Once you've typed ,n a 
word to be searched, you can prey, either 
the INTER key to sec the first matching 
article found, or the MENU key u. brine up 
a list of all articles found. At that point, 
pressing MORE broadens the se,:ch. It can 
be pressed up to three time!; for in- 
creasingly expanded searches. The initial 
search (from the main menu) pulls up only 
those articles in which the words) 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 looks for the 
exact key words in titles and the entire text. 
The fourth search level looks tär 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" so 
that you can quickly locate that informa- 
tion in the future. 

As you'd expect. the twin 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 search, and provide clear, 
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comprehensive direction, for all func- 
tions, from the most hale to the most 
advanced. We read through the written 
manual (also e;sy to follow) when we first 
tried the Elec-ronic Encyclopedia.. and 
then relied solely on the help screens for 
reminders or pointers. 

As trivia buff's (and .ii'( fans). the 
QUIZ function was a his sit with us. The 
Encyclopedia poses qu_stions in your 
choice of cate_orics (Ars & Literature, 
World or US ! i story, Geography, Physical 
Science, Life Science & Medicine, Phi- 
losophy & Religion, General Knowledge, 
or a mix of all 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 you type in a 
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 to see tha` article." 

We ran into one glitch when using the 
quiz function. Our answer to "What is the 
science of studying the material remains of 
human cultures called ?" was 'arch- 
eology." 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 
corrector). We erased the "y" to force the 
spell checker to appear and discovered 

(Continued on page 105) 


