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ICOM's commercial 
quality scanning 
receiver...Top 
quality at a gem 
of a price. 

ICOM introduces the 
.C-R7000 advanced technol- 
ogy 25- 2000MHz* continu- 
ous coverage communicatiors 
receiver. With 99 owner prc- 
grammable memories, the 
IC -R7000 corers lour band, 
aircraft, marine, busness, FM 
broadcast, amateur radio, 
emergency services, govern- 
ment and television bands. 

Keyboard Entry. For 
simplified operation and quic< 

CIRCLE 115 ON READER SERB ICE CARD 

tuning, the IC -R7000 features 
direct keyboard entry. Frecise 
frequencies can be seleced by 
pushing the cigit keys in se- 
quence of the frequercy or by 
turning the main tuning knob. 

99 Memories. The 
IC -R7000 has 99 memores 
available to store your favorite 
frequencies, including the 
operating mode. Memcry 
channels may be called up by 
simply pressing the Memory 
switch, then rotating the 
memory channel knob, or by 
direct keyboard entry. 

Scanning. A sophisticated 
scanning system provides 
instant access to most used 
frequencies. By depress,ng 
the Auto -M switch, the 

IC -R7000 automatically memo- 
rizes frequencies in use while 
the unit is in the scan MO oe. 
This allows you to recall 
frequencies that were ,n use. 

Other Outstanding 
Features: 

FM wide /FM narrow /AM/ 
upper and lower SSB 
modes 

Six tuning speeds: 0 1, 1.0, 
5, 10, 12.5 or 25KHz 
Dual color fluorescent dis- 
play with memory channel 
readout and dimmer switch 
Compact Size: 4 -3/8 "H 
x 111/4"W x 10.78 "D 
Dial lock, nose blanker, 
combined S -neter and 
center meter 

m 

Optional RC -12 infrared 
remote controller 
Optional voice synthesizer. 
When recording, the voice 
synthesizer automatically 
announces the scanned 
signal frequency. 

*Specifications guaranteed 
from 25- 1000MHz and 1260 - 
1300MHz. No coverage from 
1000- 1025MHz. No additional 
module required for coverage 
to approximately 2.0GHz. 

See the IC -R7000 receiver 
at your local authorized ICOM 
dealer. Also available is the 
IC -R71A 0.1 -30MHz general 
coverage receiver. 

ALL THIS AT A PRICE 
YOU'LL APPRECIATE. 

First in Comm 
I -0M America, Inc., 2380 -Il.th Ave NE, Eellevue, WA 98004 / 3331 Towerwp.A Drive, Suite 307, Dalla , 75234 

All sturo specifications are approa' nate and subject to change without notice or obligation. All ICOM radios significantly exceed FCC regulations Smiting spurious emissions. S 



Which Way To YOUR Future? 
Are you at a crossroads in your career'? 
Have you really thought about it? Are 
you planning for your future, or perhaps 
refusing to face the subject? Which way 
will you go - down the same old road? 
Or are you ready for something else? 

In electronics you can't stand still. If you 
are not moving ahead, then you're falling 
behind. At the crossroads of your career, 
various choices are available - and, yes, 
decisions have to be made. 

Which road will you take - one that 
doesn't go where you want to be, or one 
that leads to hard work but also to the 
better life? Ah, decisions, decisions! 

Career decisions are so important that you need all the input 
you can get before locking -in on one of them. Grantham Col- 
lege of Engineering offers you one source of input which may 
help you in making that decision. It's our free catalog. 

Ask for our free catalog and you may be surprised to learn how 
it is easily possible to earn a B.S. degree in electronics without 
attending traditional classes. Since you are already in electronics 
(you are, aren't you ?), you can complete your B.S. degree work 
with Grantham while studying at home or at any convenient 
place. 

But don't expect to earn that degree without hard 
work. Any degree that's worth your effort can't be 
had without giving effort to the task. And of course 
it is what you learn in the process, as much as the 
degree itself, that makes you stand out above the 
crowd - that places you in an enviable position, 
prestige -wise and financially. 

Grantham College of Engineering 
10570 Humbolt Street 

Los Alamitos, California, 90720 

This booklet 
FREE! 

This free booklet 

explains the 

Grantham B.S. 

Degree Program. 

offered by inde- 

pendent study to 

those who work 

in electronics. 

for 
FREE 
Booklet 
CLIP 

COUPON 
and mail in 
envelope or 
paste on 
postal 
card. 

Put Professional 
KNOWLEDGE 

and a 

COLLEGE DEGREE 
in your 

Electronics Career 
through 

HOME STUDY 

Grantham offers this program, complete but with- 
out laboratory, to electronics technicians whose 
objectives are to upgrade their level of technical 
employment. 

Recognition and Quality Assurance 
Grantham College of Engineering is accredited by 
the Accrediting Commission of the National Home 
Study Council, as a degree -granting institution. 

All lessons and other study materials, as well as com- 
munications between the college and students, are in the 
English language. However, we have students in many 
foreign countries; about 80% of our students live in the 
United States of America. 

r 

L 

1 
Grantham College of Engineering M 02 -86 

10570 Humbolt Street, Los Alamitos, CA 90720 

Please mail me your free catalog which explains your 
B.S. Degree independent -study program. 

Name Age 

Address 

City State Zip 
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(1) Plug -In PC Boards (4) 
......... 

(2) u, 
(3) 

1111!Í111t910IIp111 

(1) 44- Position Card -Edge Socket. Accepts plug -in PC 
boards below #2/6 1551 2.99 
(2) Plug -In Board With RS -232 Ports. Ideal for computer 
projects' Predrilled to accept two PC -type RS -232 connec- 
tors (such as RS #276 -1521). 451, ú x 55ho" Two buses. 1020 
holes ,r DIP pattern. #276 -187 3 99 

(3) Multi -Purpose Plug -In Board. 4 +/. x 4" with 'ha" grids. 
#276.152 .. 2.99 
Three -voltage Source Board. Three -bus version of Fig. 3 

#276-154 2.9 9 

(4) Jumbo Two -Bus Board. 4 V., a 9' /,e" Accepts up to 24 
16 -pin DIP sockets with plenty of room for discrete compo- 
nents. -wo buses #276 -190. 5.95 
Jumbo IC /Discrete Board. Like Fig. 4 but accepts up to 40 
16 -pin DIPs Single bus #276 -191 5.95 

New "Hot- Line" Service 

f J 
Radio Shack 
Can Replace 
Almost Any 

IC or 
Semiconductor 

More Than l I 

200,000 
Substitutions 

1.1 
No Minimum Order No Postage Charge 
If the IC or semiconductor you need is not part of 
our regular stock, our store manager will check our 
new in -store substitution guide and special-order a 
replacement from our warehouse. Your order will 
be sent ASAP to your Radio Shack store. We also 
offer this convenient service on selected tubes, 
crystals, phono cartridges and styli. 

Improve Your Project! 

(5) Everyday 
LOW 

Prices! 

(5) 120 VAC Cooling Fan. Ideal for comput- 
ers, hi -fi, Ham equipment. Up to 65 CFM. 11 

watts. 411/,6 x 4'1/16 x 21/2" #273 -241 . 15.95 
(6) Panel Voltmeter. 0 -15 VDC. Perfect for 
monitoring car electrical system or a power 
supply. 23/4 x 2'/4 x 1'/4" #270 -1754 ... 7.95 
(7) Two -Tone Piezo Buzzer. 100 dB minimum 
sound pressure level! 8 -16 VDC. 23/e" mount- 
ing hole centers. #273 -070 8.95 

_ Join the Resistance 

I (8) (9) 

(8) 15 -'turn PC -Mount Potentiomers. 314 -watt. 10% 
toleran :e. For critical fine- control and trimming. 

Ohms Cat No. Only 

1000 271 -342 1.49 
10k 271 -343 1.49 
20k 271.340 1.49 

9) 50 Metal -Film Resistors. 1% tolerance. '/4 -watt. 
Assortment includes 12 popular values ranging from 
10 ohms to one megohm. #271 -309 Pkg. of 50, 2.49 

Semiconductor Reference 
And Substitution Guide 

New 1986 
Edition 

Complete data on 
Radio Shack ICs, 
SCRs, LEDs, diodes 
and optos. Plus "sub" 
listings for over 80,000 
semi types. Over 270 
pages. 
#276 -4009 3 99 

Low -Cost "Insurance" 
(11) (12) 

(10) 
(10) Heavy -Duty Metal Oxide Varistor. Diverts 
power -line voltage "spikes" #276 -568 1 69 

(11) Gas Discharge Tube. #270 -811 2 49 

(12) Thermal Fuses. Used in coffee -makers and 
other heating devices. Rated 240 VAC, 10 amps. 

Breaks Circuit at Cat No Each 

139° C 
226° C 

270-1320 
270-1321 

79 
79 

Ready -to -Mount LEDs 
(13) 

(14) 

(13) Two -Color. Provides red 
and green output. A great 
mode or status indicator. 
Mounts in a 3 /e " -dia. hole. 
#276 -025 1 49 
(14) Snap -Ins. Red output. 
Mount instantly in 5 /,6" holes. 
#276 -018 Pkg. of 2/1.79 

Capacitor Assortments 
(15) 

I 

=)r`Z 

(16 l. 

(15) 100 Disc Capacitors.In- 
cludes NPOs, Hi -Os, N -750s, 
Mylar and ceramic types. Pop- 
ular values, up to 1000 WVDC. 
#272 -801 1 98 

(16) 20 Electrolytic Capaci- 
tors. Minis and subminis. Pop- 
ular values and sizes, up to 50 
WVDC. #272 -802 1 98 

Switch Super-Values 
:17) 

011 

(17) Lighted SPST Toggle. 
For 12 VDC use only, rated 5 
amps. Mounts in 7 /,6 "-dia. 
hole. #275 -680 2 59 

(18) Flatted Lever Switches. 
Rated 6 amps at 125 VAC. 
SPDT. #275 -635 2 39 
DPOT. #275 -636 2 69 
DPDT Momentary. With 
spring return to center "off" po- 
sition. #275 -637 2 89 

Enclosure and PC Board 

1ft 
Big value in a small, rugged plastic enclosure. 
13/16 X 37/,6 X 25/,e' Includes PC board with 483 4164. Popular standard memory chip with 150 
DIP -spaced holes, two labels, hardware, snap -in ns access. Low -power design. Now's the time 
rubber feet. #270 -291 2 99 to upgrade your computer! #276 -2506 

%A BONANZA OF SPECIAL- PURCHASE BARGAINS! 

64K Dynamic RAM 

only 

3 95 
Each 

Super 
Quality 

DC Hobby Motors 
129 

Pkg. of 2 
Just right for model - 

making, solar power 
and robotics experi- 
ments, or rainy day fun for the 
kids! Require 1.5 to 3 VDC. Ap- 
prox. 13/4" long x 7 /e" diam- 
eter. #273 -205 

i 

711 

Prewired TV RF Modulator 
only 

Ideal for use with 
computers, sat- 
ellite receivers, 
AN, even cus- 
tom datacom systems and 
experiments (see 9/85 is- 
sue of Modern Electron- 
ics, page 53). #277 -1015 

495 

Prewired Clock Module 

495 

MA3003D -2. Fluorescent display with '/4" -high 
digits is easy to read, night or day. Perfect for 
vehicles or your own custom application- requires 
12 VDC. 13 /ex2' /ex 1'/2" With data. #277-1021 

Over 1000 items in stock: Binding posts. Books, Breadboards, Buzzers, Capacitors, Chokes, Clips, 
Connectors. Fuses, Hardware. ICs, Jacks, Knobs, Lamps. Multitesters, PC Boards, Plugs, Rectifi- 
ers, Relays. Resistors. Switches, Tools, Transformers, Transistors, Wire, ZeneDiodes, and more! 

Say You Saw It Iti Modern I7ectronics 
I IIN I t lila\ FRFF INFORM %II(a\ 1RI) 

Computer Keyboard 

only 

595 

Very high -quality full- stroke matrix- output 
board with standard "OWERTY" layout 
plus cursor arrows, word processing and 
numbered funtions -total of 75 keys. Origi- 
nally produced for a computer system. 21- 
position ribbon cable connector. #277.1020 

Radie lhaek 
A DIVISION OF TANDY CORPORATION 

Prices apply at participating Radio Shack stores and dealer 

l'ibruary /986 MODERN ELECTRONIC'S 3 



Uil/il! EDITORIA L Ill/ 

"Revolutions" in the electronics/com - 
puter field often pass us by on their way 
to oblivion. During their short stay as the 
hottest items in the marketplace, one 
might think that they're eternal. 

For example, remember the digital 
watch? It entered our consumer minds 
around 1972, starting life as a $2,000 Pul- 
sar wrist watch. It was the most tantilizing 
new product in town. Direct -reading 
numbers, a blinking colon that seemed to 
have a life of its own, etc. 

In one year the price dropped to 
around $400, in non -precious -metal cas- 
ing, of course. Enough of the public grab- 
bed up the bargain to push sales deep into 
six -figure sales units. At that point, 
author Bill Green produced a digital 
wristwatch kit for around $80, which a 

horde of readers assembled from con- 
struction plans. A true bargain! 

Since then, prices plummeted, capped 
by masochistic Texas Instruments' $20 

digital timepiece in 1977 that knocked out 
many competitors. Then Hong Kong got 
into the act, producing them at such a low 
price (you can buy 'em now in HK for 
$2!! retail; $4 -$8 in the States), that the 
glint in buyers' eyes for ownership largely 
disappeared. No status wearing one now. 

Passing Fancies 

So what comes to the fore? Analog 
watches with electronic quartz -controlled 
circuits. Digital watches are now 
relegated to the back burner of ones with 
chips that do a zillion things, like tinkle 
tunes, feature games on its face, double as 

calculators, and other "high- tech" in- 
novations incorporated into them. They 
still sell in fair numbers, but they're day 
has evidently passed. 

The Visicalc spreadsheet program that 
spurred sales of personal computers (es- 

pecially Apple I1's) is only a memory 
now. So are video games for most of us. 

And so are Beta VCRs, though Sony 
won't admit it. They can't embrace VHS, 
its more successful competitor, but the 

company has jumped past it to 8 -mm 
camcorders, which promise to be the next 
winner in the video cassette field. And 
who's rushing out to buy one of those 
marvelous audio turntables with dynam- 
ically balanced tone arms that can track 
an LP record when the machine is turned 
upside down? (or any turntable, for that 
matter, now that CD players are here) 

Among the latest marvels to reach my 
desk, literally, is a new telephone system, 
AT &T's "Merlin." It's neat, moderately 
priced, and has some very nice standard 

IIILETTERSIII 
Switching Subscriptions 

I have been notified by PC magazine 
that Computers & Electronics is no longer 
published and they have arranged to take 
over the balance of my subscription. PC 
magazine is not what I want; Modern 
Electronics is! My subscription had 29 is- 

sues to run. 
Can you apply the balance due from 

Computers & Electronics to Modern 
Electronics? 

Robert M. Strong 
Monroeville, PA 15146 

Sorry, can't do. Too many issues to go, 
with attendant high costs. You can cancel 
PC and subscribe to Modern Electronics 
with the refund, however, and have hacks 
left over. -Ed 

Schematics /Parts List Difference 
"Discover the Hidden World of FM 

Broadcastings" (Modern Electronics 

Dec. 1985) has part- schematic differ- 
ences. Part C10 of the schematic calls for 
a .1µf, but the parts list shows a .0047 µf; 
R7 on the schematic shows a 470K resis- 

tor, but the parts list calls for 100,000 
ohms. Which are correct? I wish to build 
the unit. 

Fred Nazar K4HCL 
Clearwater, FL 

Correct values are: CIO= O. I µF, R7= 
lOOK. -Ed. 

B.I.C. /Garrard Parts 
I have been hearing about inquiries 

from owners of B.I.C. turntables, as well 
as other B.I.C. audio equipment going 
back as far as the Garrard days, who say 

that they are having a difficult time lo- 
cating service and parts, and heard that 
B.I.C. has gone out of business. South 
Street Service Company, 202 South St., 
Oyster Bay, NY 11771, has taken over all 

features for the money (conference call, 
transfer call, message, an intercom, trav- 
eling red indicator that latches onto an ex- 
tension line with a yellow -green indicator 
when the call is for you). But its mouth- 
piece transducer is not very sensitive so 

the user has to practically kiss it in order 
for the other party to hear you well. And 
you better not punch the keypads too fast 
because it can't keep up with normal fast 
keypad dialing. Oh well, what does 
AT &T know about phones anyway. 

Can you guess which products will 
soon face a similar fate, overtaken by a 

new evolution? How about 8 -bit com- 
puters? Or I6 -bit computers, for that 
matter. How long will computerized 
voices spew out guidance to automobile 
drivers? These devices just started enter- 
ing cars, but driving a friend's, it soon 
began to irritate me. My family tired of 
talking clocks and calculators long ago, 
as an example. How about you and 
yours? 

of the service and parts for B.I.C. equip- 
ment. The owner, Adam Ruthkowski 
(former national service manager at 
B.I.C.) says that virtually all parts are still 
available through his company. In fact, 
they have re- manufactured many parts 
that previously were not available, such 
as grilles for speakers, turntable motors, 
head shells, etc. 

Arthur M. Gasman 
Port Washington, NY 

Don, Where Are You? 
I just received my December 1985 issue. 

Where is Don Lancaster's column 
[ "Hardware Hacker "]? I hope, I pray, 
that Don will be back next month. 

Alan P. Wilson 
Salem, IL 

Don missed his print deadline, unfor- 
tunately. He's back in January issue. 

-Ed. 
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NEW! 
Lower Price 
Scanners 

Communications Electronics; 
the world's largest distributor of radio 
scanners, introduces new lower prices 
to celebrate our 15th anniversary. 

Regencyll MX7000 -CA 
List price $699.95/CE price $379.95 /SPECIAL 
10-Band, 20 Channel Crystalless AC /DC 
Frequency range: 25-550 MHz. continuous coverage 
and 800 MHz. to 1.3 GHz. continuous coverage 
The Regency MX7000 scanner lets you monitor 
military, F.B.I., Space Satellites, Police and Fire 
Departments, Drug Enforcement Agencies, Defense 
Department, Aeronautical AM band, Aero Navigation 
Band, Fish & Game, Immigration, Paramedics, 
Amateur Radio, Justice Department, State Depart- 
ment, plus thousands of other radio frequencies 
most scanners can't pick up. The Regency MX7000 
is the perfect scanner for intelligence agencies that 
need to monitor the new 800 MHz. czllular telephone 
band. The MX7000, now at a special price from CE. 

Regency® Z60 -CA 
List price $379.95/CE price $179.95 /SPECIAL 
8 -Band, 60 Channel No-crystal scanner 
Bands: 30.50, 88.108. 118 -136. 144-174. 440.512 MHz. 
Hear Police, Aircraft and the FM Broadcast Bands. 
The Regency Z60 covers all the public service bands 
plus aircraft and FM music for a total of eight bands. 
The Z60 also features an alarm clock and priority 
control as well as AC /DC operation. Order today. 

Regency® Z45 -CA 
List price $329.95/CE price $159.95 /SPECIAL 
7 -Band 45 Channel No-crystal scanner 
Bands: 30-50. 118.136, 144 -174. 440.512 MHz 
The Regency Z45 is very similar to the Z60 model 
listed above however it does not have the commercial 
FM broadcast band. The Z45, now at a special price 
from Communications Electronics Inc. 

Regency® RI-1250B-CA 
List price $613.00 /CE price $329.95 /SPECIAL 
10 Channel 25 Watt Transceiver Priority 
The Regency RH25OB is a ten -channel VHF land 
mobile transceiver designed to cover any fre- 
quency between 150 to 162 MHz. Since this 
radio is synthesized, no expensive crystals are 
needed to store up to ten frequencies without 
battery backup. All radios come with CTCSS 
tone and scanning capabilities. A monitor and 
night /day switch Is also standard. This trans- 
ceiver even has a priority function. The RH250 
makes an ideal radio for any police or fire 
department volunteer because of its low cost 
and high performance. A UHF version of the 
same radio called the RU150B covers 450-482 
MHz. but the cost is $449.00. To get technician 
programming Instructions, order a service man- 
ual from CE with your radio system. 

NEW! Bearcat® 50XL -CA 
List pace $199.95/CE price $114.95 /SPECIAL 
10 -Band 10 Channel Handheld scanner 
Bands: 29.7 -54. 136.174, 406.512 MHz. 
The Uniden Bearcat 50XL is an economical, 
hand -held scanner with 10 channels covering 
ten frequency bands. It features a keyboard lock 
switch to prevent accidental entry and more. 
Also order part N BP50 which is a rechargeable 
battery pack for $14.95, a plug-in wall charger, part 

AD100 for $14.95 and also order optional 
cigarette lighter cable part # PS001 for $14.95. 

Regency 
RM250 

NEW! JIL SX- 400 -CA 
List pnce $799.95/CE price $469.95 /SPECIAL 
Multi -Band 20 Channel No-crystal Scanner 
Search Lockout Priority AC/DC 
Frequency range 26 -520 MHz continuous courage 
With optionally equipped RF converters 150KHz. -3.7 GHz 
The JIL SX -400 synthesized scanner is designed for 
commercial and professional monitor users that de- 
mand features not found in ordinary scanners. The SX- 
400 will cover from 150 KHz to 3.7 GHz. with RF 
converters. Order the following RF converters for your 
SX -400 scanner RF- 1030 -CA at $234.95 each for 
frequency range 150 KHz. - 30 MHz. USB. LSB, CW and 
AM. (CW filter required for CW signal reception), RF- 
5080 -CA at $194.95 each for 500 -800 MHz.: RF- 8014 -CA 
at $194.95 each for 800 MHz. -1.4 GHz. Be sure to 
also order AC/3-300-CA at $99.95 each which is an 
antenna control box for connection of the RF converters. 
The RC- 4000 -CA data interface at $259.95 each gives 
you control of the SX -400 scanner and RF converters 
through a computer. Add $3.00 shipping for each RF 
converter, data Interface or antenna control box. If you 
need further Information on the JIL scanners, contact 
JIL directly at 213-926-6727 or write JIL at 17120 
Edwards Road, Cerritos. California 90701 U S A 

SPECIAL! JIL SX 200-CA 
List price $499.95/CE price $157.95 /SPECIAL 
Multi-Band - 16 Channel No-Crystal Scanner 
Frequency range 26 -88, 108-180. 380 -514 MHz. 
The JIL 8X -200 has selectable AM/FM receiver circuits. 
tri- switch squelch settings -signal audio and signal & 
audio, outboard AC power supply DC at 12 volts built - 
in, quartz clock - bright vacuum fluorescent blue read- 
outs and dimmer, dual level search speeds, to -level scan 
delay switches, 16 memory channels in two channels 
banks. receive fine tune (MT) t 2KHz., dual level RF gain 
settings - 20 db pad AGC test points for optional signal 
strength meters all for this special price. 

Regency® HX1000 -CA 
List price $329.95/CE price $189.95 /SPECIAL 
6-Band, 30 Channel No Crystal scanner 
Search Lockout Priority Scan delay 
Sldellt liquid crystal display Digital Clock 
Frequency range: 30.50, 144.174, 440.512 MHz. 
The new handheld Regency HX1000 scanner is fully 
keyboard programmable for the ultimate in versatil- 
ity. You can scan up to 30 channels at the same time. 
The LCD display is even sidelit for night use. Order 
MA- 256-CA rapid charge drop -in battery charger 
for $68.95 plus $3.00 shipping/handling. Includes 
wall charger, carrying case, belt clip, flexible antenna 
and nicad battery. Order now 

NEW! Bearcat® 100XL -CA 
List price $349.95/CE price $209.95 /SPECIAL 
9 -Band, 16 Channel Priority Scan Delay 
Search Limit Hold Lockout AC/DC 
Frequency range: 30-50. 118 -174. 406 -512 MHz. 
The world's first no-crystal handheld scanner now has 
a LCD channel display with backlight for low light use 
and aircraft band coverage at the same low price. Size is 

1W x 71/2" x 2w' The Bearcot 100XL has wide frequency 
coverage that includes all public service bands (Low. 
High. UHF and "T" bands). the AM aircraft band the 2- 
meter and 70 cm. amateur bands, plus military and 
federal government frequencies. Wow... what a scanner! 

Included in our low CE price is a sturdy carrying case, 
earphone, battery charger /AC adapter. six AA nicad 
batteries and flexible antenna. Order your scanner now. 

NEW! Regency® HX1200 -CA 
New direct channel access feature 
List price $369 95 /CE price $214.95 /SPECIAL 
8-Band, 45 Channel No- crystal scanner 
Priority control Search/Scan AC /DC 
Sldelft liquid crystal display EAROM Memory 
Bands 30.50, 118-136. 144-174. 406-420. 440 -512 MHz. 
The new HX1200 scanner operates on 120V AC or 9.6 VDC. 
Permanent memory backup. Size 2W x 2" x 7M." 
Includes wall charger, canying case. belt clip. flexible 
antenna and nicad batteries. Order today 

SPECIAL! Bearcat® DX1000 -CA 
List price $649.95/CE price $339.95 /SPECIAL 
Frequency range 10 KHz. to 30 MHz. 
The Bearcat DX1000 shortwave radio makes tuning 
in London as easy as dialing a phone. Features Pli 
synthesized accuracy, two time zone 24 -hour digital 
quartz clocks and more Add $12.00 for shipping 

MX7000 
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NEW! Bearcat® 800XLT -CA 
List price $499.95/CE price $299.95 /SPECIAL 
12-Band, 40 Channel No-crystal scanner 
Priority control Search/Scan AC/DC 
Bands: 29 -54, 118-174. 406.512, 806-912 MHz. 
The Uniden 800XLT receives 40 channels In two banks. 
Scans 15 channels per second. Size 9tt4" x 41/2" x 121." 

OTHER RADIOS AND ACCESSORIES 
P anasonic RF- 2600 -CA Shortwave receiver $179.95 

$195.95 
$139.95 
$119.95 
$224.95 
$209.95 

. $194.95 

. $254.95 

.. $39.95 
$339.95 

Panasonic RF- 8300 -CA Shortwave receiver 
81395 -CA Uniden Remote mount Radar Detector 
RDSS -CA Uniden Visor mount Radar Detector 
BC 20 /20-CA Bearcat 40 channel scanner SALE 
BC 210XW -CA Bearcat 20 channel scanner SALE 
BC 260-CA Bearcat 16 channel scanner SALE 
BC 300-CA Bearcot 50 channel scanner SALE 
BC -WA-CA Bearcat Weather Alert' 
DX1000 -CA Bearcot shortwave receiver SALE 
PC22 -CA Uniden remote mount CB transceiver $99.95 
PC55 -CA Uniden mobile mount CB transceiver $59.95 
245-CA Regency 45 channel scanner SALE $159.95 
R1060 -CA Regency 10 channel scanner 
MX3000 -CA Regency 30 channel scanner. 
XL156 -CA Regency 10 channel scanner SALE 
ÚC102 -CA Regency VHF2 chan. I Watt transceiver 
RH250B -CA Regency 10 channel VHF transceiver 
RUISOB -CA Regency 10 channel UHF transceiver 
RPH4I1).CA 10 ch handheld no-crystal transciever 
BC1O -CA Battery charger for Regency RPH410 
MA2S6 -CA Drop -in charger for HX1000 scanner 
MÁ257 -CA Cigarette lighter cord for HX1000 

NI -Cad battery pack for HX1000 
ECI O-CA Programming tool for Regency RPH410 
SMRH250 -CA Service man. for Regency RH250.. 
SMRU150 -CA Service man. for Regency RU150 
SMRPH410 -CA Service man. for Regency RR-I410 
SMMX7000 -CA Svc man. for MX7000 & MX5000 
SMMX3000 -CA Service man. for Regency MX3000 
B-4-CA 1 2 V AAA Ni -Cad batterie (set of four) 
A- 135OCA Crystal certificate 
FB -E -CA Frequency Directory for Eastern U.S.A. 
FB -W -CA Frequency Directory for Western U.S.A. 
TSG-CA "Top Secret' Registry of U.S. Govt Freq 
TIC -CA Techniques for Intercepting Comm.. .. 
RRF -CA Railroad frequency directory . 

$199.95 
$129.95 
$119.95 
$329.95 
$449.00 
$399.95 
$79.95 

. 

$19$68.95 

95 

$29.95 
$20.00 
$20.00 
$20.00 

$20.00 
$2000 

$20.00 
$9.00 
$3.00 

$12.95 
$12.95 
$14.95 
$14.95 

10.00 E 

CIE -CA Coven Intelligence Elect Eavesdropping $14.95 
A60-CA Magnet mount mobile sca nner antenna .. $35.00 
A70-CA Base station scanner antenna .. $35.00 
USAMM -CA Mag mount VHF /UHF ant. w/ 12' cable ... $39.95 
USAK -CA 3/4" hole mount VHF /UHF ant w/ 17 cable... $35.00 
USATLM -CA Trunk lip mount VHF /UHF antenna $35.00 
Add $300 shipping for all accessories ordered at the same time 
Add $12 00 shipping per shortwave receiver. 
Add $7 00 shipping per scanner and $3 00 per antenna 

BUY WITH CONFIDENCE 
To get the fastest delivery from CE of any scanner, 
send or phone your order directly to our Scanner 
Distribution Center.' Michigan residents please add 4% 
sales tax or supply your tax I.D. number. Written pur- 
chase orders are accepted from approved government 
agencies and most well rated firms at a 10% surcharge 
for net 10 billing. All sales are subject to availability. 
acceptance and verification. All sales on accessories 
are final. Prices, terms and specifications are subject to 
change without notice. All prices are in U.S. dollars. Out 
of stock items will be placed on backorder automatically 
unless CE is instructed differently. A $5.00 additional 
handling fee will be charged for all orders with a 

merchandise total under $50.00. Shipments are F.O.B. 
Ann Arbor. Michigan. No COD's. Most products that we 
sell have a manufacturer's warranty. Free copies of 
warranties on these products are available prior to 
purchase by writing to CE. Non -certified checks require 
bank clearance. 

Ma11 orders to: Communications Electron- 
ics," Box 1045, Ann Arbor, Michigan 48106 
U.S.A. Add $7.00 per scanner for U.P.S. ground 
shipping and handling in the continental U.S.A. 
For Canada, Puerto Rico, Hawaii, Alaska, or 
APO /FPO delivery, shipping charges are three 
times continental U.S. rates. If you have a Visa 
or Master Card, you may call and place a credit 
card order. Order toll -free in the U.S. Dial 
800 -USA -SCAN. In Canada, order toll -free by 
calling 800-221-3475. Telex CE anytime, dial 
810-223-2422. If you are outside the U.S. or in 
Michigan dial 313-973-8888. Order today. 
Scanner Distribution Center' and CE logos are trademarks 
of Communications Electronics Inc 
t Bearcat is a registered trademark of Uniden Corporation. 
t Regency is a registered trademark of Regency Electronics Inc 

AD 011586 -CA 

Copyright o 1986 Communication. Electronics Inc 

For credit card orders call 
1- 800 -USA -SCAN 

MCOMMUNICATIONS 
ELECTRONICS INC. 

Consumer Products Division 
P.O. Box 1045 Ann Arbor, Michigan 48106-1045 U.S.A. 
C11800 -USA -SCAN or outside U.S.A. 313.973 -8888 



E NEWS I 

NEW HAND -HELD CALCULATORS. Computers are glamorous, but workhorse 
calculators are still going strong. Now, however, the new calculator 
breed is moving into computer technology strongly. For example, Sharp 
Electronics now has a scientific handheld calculator, Model EL -5520 
($135), that features a RAM card system and serial interface. 

An interchangeable RAM card for data storage or quick program changes 
comes in 4K -byte format, with up to 16K cards also available. Meanwhile, 
a built -in serial interface allows the calculator to communicate with 
higher -level "computers," as well as Sharp's four -color printer plotter. 
The calculator also performs 90 BASIC programming functions. Its display 
is a 16 -digit LCD. Competitor Casio, in turn, has a new $100 scientific 
calculator, Model FX7000G, that can display numeric equations as graphs 
at the touch of a keypad on a 2.17" x 1.5" LCD (96 x 64 dots). 

TANDY HAPPENINGS. Tandy Corp. /Radio Shack has bought the assets of 
American Home Video Corp., which includes 207 "Video Concept" stores 
and nine distribution centers. Tandy will operate the stores, located 
in major shopping malls in 29 states, with an expanded product line. . . 

Tandy's largess was illustrated recently with 13 new grants to educators, 
ranging from support for instructing diabetics at day camps to reducing 
time that teachers spend in meetings instead of in classrooms, among 
other projects. The company also announced formation of the Council on 
Microelectronics Technology, an association with select universitites 
and educators engaged in new, innovative uses of technology. 

CLOSED -DOOR PARTS SALES OPENED A CRACK. As too many service technicians 
and electronics hobbyists have learned, the so- called OEM parts distri- 
butors won't sell to them. They're mostly interested in orders of thou- 
sands of parts at one time. MILO Associates, Inc., however, has announced 
a refreshing policy of servicing the smaller -quantity buyer. The Indian- 
apolis distributor, which has a large commercial electronics customer base, 
doesn't even have a minimum -quantity order requirement, and says they will 
work for their orders, even if the buyer doesn't know the manufacturer's 
part numbers. Lucky local buyers. 

COMPUTER HAPPENINGS. The computer world is still rattling and rolling. 
IBM surprised everyone by advertising its thought -to -be -dead PCjr at 
remarkably low prices, as well as direct -mailing of promo discounting 
prices of software for it. There are reportedly hundreds of thousands 
of jr's in the warehouses, so with IBM no longer manufacturing it, it's 
an apparent dump. Nonetheless, the price (and the machine) is right.... 
There are plenty of excess inventory deals around the country. A recent 
deal for $25- million of "excess" Toshiba -built personal computers was 
made by Advanced Computer Products, Inc., a Santa Ana, California -based 
dealer. The machines are configured as IBM XT's and PC's, according to 
a company spokesman. A PC -type with 256K and a single 360K floppy disk 
drive will retail for $750....CBS Inc. has discontinued producing computer 
software for consumers, forming a new unit to develop and market software 
for the school, college and medical markets. 
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VIDEO CASSETTE PROGRAM NEWS. Some interesting programs on videotape have 
been announced recently that extend beyond the typical motion picture 
releases. Eastman Kodak, for instance, has established the KODAK Video 
Exchange, a videotape series on photographic how -to and travel subjects 
that can be rented via mail. Available in VHS, Beta and 8 -mm formats, 
there are 22 Exploring Photography tapes to choose from, 15 Exploring 
America, and 6 Exploring the World titles. Initial membership in the 
Exchange, which entitles a member to two videocassettes and a mini tripod, 
is $29.95. A viewer member can keep the cassettes for as long as desired. 
Charges are $6.95 with return of a KODAK Exchange cassette or $19.95 with 
no return cassette. For more information, call 1- 800 -237 -8400 or write 
KODAK Video Exchange, 343 State St., Rochester, NY 14650. 

For football viewing jocks and jockettes, TCS announced formation of a 

new video division, premiering "Great Moments in Penn State Football 
(three volumes), that lets fans relive the past ten years of memorable 
football history with the powerhouse team, as well as "Get Up and Cheer," 
an instructional video cassette on cheerleading. Available in both VHS 
and Beta. 

THE WORLD IN STEREO DX. That's what Alabama's NDXE Global Radio Station 
promises to do with a 100 -kW high- frequency stereo radio transmitter 
and a 100 -ft. rotatable log -periodic antenna. Broadcasts, which are 
scheduled to start July 1986 for shortwave reception beamed to the 
Americas, Europe and the Pacific, will concentrate on "mass- market" fare: 
live ccncerts, sporting events, worldwide phone -in shows, news, and re- 

corded music. Of course, the FCC through the ITU (the governing author- 
ity on world -wide frequency allocation) must be in the act. At the 
beginning, the 34- year -old Alabaman launching this program plans to ex- 
periment with different approved frequencies, but says the station will 
probably wind up in the 49 -meter band. But who's got stereo shortwave 
receivers? Use of Leonard Kahn's high- frequency stereo system will wcrk 
fine, says Ncrman. Besides, the upcoming new generation of shortwave 
receivers will be allwave stereo. Meanwhile, let us see who gets NDXE's 
QSL card first, acknowledging reception of its program Norman promises 
that it will be in 3 -D, another first. 

AT &T IN TELERECORDING VENTURE. AT &T and CompuSonics Corp. announced 
they've entered into a one -year agreement to jointly promote CompuSonic's 
digitally transmitted and received music and AT &T's ACCUNET® Switched 
56 Service for use together. The CompuSonic system, Telerecording, 
enables a consumer to phone in a music record purchase to a record deal- 
er, pay for the album with a credit card and download the album over 
the phone line to a 51/4" floppy disk. 

ONE -MEGABIT ROM. Manufacturer Oki Semiconductor is selling in OEM quan- 
tities a 1- megabit CMOS ROM that can store a whole operating system. 
Designated MSM531000, the new ROM is organized into 131,072 eight -bit 
words, allowing it to interface easily with most microprocessors. It re- 

quires an active operating current of only 15 mA and a standby current 
of 100 microamps, operating from a single 5 -V source. It's packaged 
in a 28 -pin plastic DIP. Hot dawg! AE 
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Satellite 
Communications 

Training from NRI! 
rte****, 

Move into commercial satellite communications and home 
satellite TV with NRI's latest training breakthrough! 

Explore Every Aspect of Satellite Trans- 
mission and Reception As You Assemble, 
Install, and Train With the Complete TVRO 
System Included in Your Course 

Back in 1964, great excitement surrounded the launching 
of Syncom 2, the true forerunner of today's satellites. But 
not even the most hopeful of scientists believed that in 
less than 25 years, communications satellites would have 
such a tremendous impact on the professional and per- 
sonal lives of millions of people around the globe. 

Today, thanks to the rapid development of satellite 
technology, a call to Paris is as clear and as easy to make 
as a call to your next door neighbor ... executives from 
multi -national corporations and even small businesses 
use video conferencing to "meet" without leaving their 
offices ... simultaneously a billion people witness a single 
event (a soccer game, an inauguration, a benefit rock 
concert) ... global weather maps transmitted from satel- 
lites allow meteorologists to forecast weather trends weeks 

in advance ... and scientists now explore and investigate 
the mysteries of outer space without leaving their labs. 

And, not surprisingly, these amazing applications of 
satellite technology have opened up exciting new opportu- 
nities for the technician trained to install, maintain, trouble- 
shoot and repair satellite communications equipment. 

Home Satellite TV Is Just at the Start of 
Its Explosive Future 

You've seen them in suburban backyards and alongside 
country farmhouses. Home satellite TV systems are 
springing up all across the country. 

Already there are over a million TVRO (Television 
Receive -Only) systems in place in the U.S. alone, and 
experts predict that by 1990, a remarkable 60% of U.S. 
homes will have a satellite dish. Contributing to the field's 
phenomenal growth are the support of the FCC and 
Congress, steady improvement in product quality, the 
development of smaller dishes, and a growing consumer 
enthusiasm for satellite TV. 



New Jobs, New Careers for the 
Trained Technician 

Now you can take advantage of the 
exciting opportunities opening up in 

this service- and support- intensive 
industry. NRI's new break- 

through training prepares you 
to fill the increasing need for 
technicians to install, adjust, 
and repair earth station 

equipment, such as dishes, 
ilkantennas, receivers, and 

amplifiers. 
As an NRI- trained technician, you can concentrate 

your efforts on consumer -oriented TVRO equipment. Or 
you can use your NRI training to build a career servicing 
larger commercial or military equipment used both to 
transmit and receive voice, data, and video signals. You'll 
also find opportunities in sales and system consulting, a 
role some expect to increase tenfold within the next five 
years on both the corporate and consumer levels. 

NRI Brings Satellite Technology 
Down to Earth 

Only NRI has the resources and the skills necessary to 
transform today's most sophisticated technology into 
understandable, step -by -step training. 

NRI's new course in Satellite Communications 
gets you in on the ground floor of 
this booming technology. You are 
thoroughly trained in the necessary 
basic electronics, fundamental 
communications principles, and 
television transmission and 
operation. 

Using the remarkable NRI 
Discovery Lab ®, you demon- 
strate first -hand many important 
points covered in your lessons. 
You perform critical tests and 
measurements with your digital 
multimeter. And, using your 
NRI Antenna Applications and 
Design Lab, you assemble and test 
various types of antennas and matching sections. 

Then you concentrate on both commercial and con- 
sumer satellite earth station equipment, putting theory to 
practice as you assemble and install the 5' parabolic dish 
antenna system included in your course. 

At -Home Training the Uniquely 
Successful 
NRI Way 

It's hands -on train- 
ing, at home.. . 

designed around the 
latest state- of- the-art 
electronic equip- 
ment you work 
with as part of your 
training. You start 
from scratch and 
"discover by 
doing" all the 
way up to the r 
level of a fully 

,. qualified profes- 
sional. You conduct 
key experiments ... perform vital tests. install your 
own system ... and you do it at the pace that suits 
you best. 

But, most important to your success, you don't do 
it alone. Built into your NRI training is the enormous 
experience of our development specialists and 
instructors, whose long- proven training skills and 
personal guidance come to you on a one -to-one basis. 
They are always available for consultation and help. 

Your Home Satellite TV System 
Brings Theory to Life! 

The Wilson TVRO system included in your course comes 
complete with 5' parabolic dish antenna system, low - 
noise amplifier (LNA), down converter, receiver, low -loss 
coaxial cable, and even a permanent polar mount. 

By training with an actual TVRO system, you'll come 
to understand the function and operation of a satellite 
earth station -knowledge that you can apply to both con- 
sumer and commercial equipment. And once you have 
completed your TVRO system, you'll have access to the 
best television entertainment available -direct from the 
satellite to your home. 

Make Your Move Into the 
Future Today! Send for Your 
FREE NRI Catalog 

Only NRI can train you at home for an 
exciting and rewarding career as a satellite 
communications technician. The knowledge 
and know -how you gain from your NRI 
training provide you with the soundest 
possible foundation for further growth with 
the industry. But now is the time to act. 
Return the post -paid card to us today. You 
will receive your 100 -page catalog free. It's 
filled with all the details you'll want to know 
about our training methods and materials 
and our more than 70 years of successful 

innovation in at -home, hands-on 
career training -the kind of 
experience that enables NRI 
to provide the most effective 
training possible to prepare 
you for today's, and tomor- 
row's, high -tech opportun- 
ities. (If the card is missing, 
write to us at the address 
below.) 

ArAMP,SCHOOL OF ELECTRONICS 

McGraw -Hill Continuing Education Center 
3939 Wisconsin Avenue, NW 
Washington, DC 20016 

We'll give you tomorrow. i. I 



111111ENEW PRODUCTS YIII 
For more information on products 
described, please circle the appropri- 
ate number on the Free Information 
Card bound into this issue or write to 
the manufacturer. 

Laptop Portable Computer 
Tandy's new Model 600 portable 
computer is an upward extension of 
its Model 100 /200 laptop family. It is 

built around the low -power 16 -bit 
80088 microprocessor and is sup- 
plied with 32K of user RAM, which is 

expandable to 224K that is usable in 
one contiguous memory bank. The 
computer comes with a built -in 3.5 " 

floppy disk drive with 360K capacity, 
a full -size keyoard with special func- 
tion keys, and an adjustable flip -up 
80- character by 16 -line liquid -crystal 
display (LCD) panel that has a matte 
finish to reduce glare. 

Resident in ROM 
Works software, which consists of 
five full- featured applications pro- 
grams. The software makes use of 
key words that are displayed at the 
bottom of each screen. The built -in 
applications packages include: file - 
management, database, word -pro- 
cessing, spreadsheet, calendar and 
telecommunications software. An 
on -board rechargeable nickel- cadmi- 
um battery is said to provide approxi- 
mately 11 hours of power on full 
charge. Recharging is accomplished 
with an ac adapter, supplied with the 
computer. $1599. 

CIRCLE 16 ON FREE INFORMATION CARD 

is Microsoft's 

Two - Channel Scope 
Waveform Storage Device 

Sybex's new Model 602 Scope Mem- 
ory is an add -on accessory that con- 
verts analog and digital oscilloscopes 
into dual -channel digital storage in- 
struments. It easily connects to any 
standard 2- channel scope to provide 
an economical alternative to users 
who cannot justify the expense of 
purchasing a whole new instrument. 
The accessory functions as a conven- 
tional dual -channel storage scope or 

SÑ 
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in a comparison mode that permits 
storing and comparing new wave- 
forms on one channel against a "stan- 
dard" stored on the other channel. 

Storage of both analog and digital 
signals is accomplished in a single 
sweep, into 2K of RAM in each of the 
accessory's two channels. (A front - 
panel LED comes on to indicate 
when memory is full.) The Model 602 
features 18 selectable sample times 
with a 1.4 -MHz maximum sampling 
rate. Each input is selectable in eight 
ranges. Resolution is 8 bits + 1 LSB. 
All input and output connectors are 
standard BNC type. $895. 

CIRCLE 17 ON FREE INFORMATION CARD 

Mac Add -On Hard Disk 
A 10M hard -disk subsystem for the 
Apple Macintosh has been announced 
by Paradise Systems, Inc. It comes 
with utility software that includes the 
system software package, the latest 
version of the Apple Finder operat- 
ing system, a disk caching utility that 
speeds file access, and a backup and 
restore utility that permits a file to 
span more than one disk. The soft- 

ware starts up the hard -disk system, 
reformats the disk drive and controls 
the automatic print buffer, which 
can hold up to 400K. 

Installation is via a cable t hat plugs 
into the serial modem or printer port 
(when the latter is used, a printer can 
be connected to the serial port on the 
MAC -10). With this arrangement, 
the Mac's external floppy -disk drive 
port remains available for use with a 
second floppy drive. System soft- 
ware automatically detects to which 
serial port the MAC -10 is connected. 

MAC -10 can be used with either 
128K or 512K Macs. Its seek time is 
specified at 85 ms average, and data 
transfer rate is 10M bit per second. 
$999. 

CIRCLE: 18 ON FREE INFORMATION CARD 

Video Effects Tiller 
A microprocessor- based, stand- 
alone Video Effects Titler (VET for 
short) is a new video accessory from 

MFJ Enterprises for both home 
video enthusiasts and professionals. 
With it, you can superimpose 30 
pages of color titles over a camera im- 
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age, or add titles over existing video 
footage during editing. Titles can be 
easily composed and edited with the 
VET's typewriter -style keyboard. 

Each of the 30 pages will display 
eight lines of 16 upper -and lower- 
case characters. Each character can 
be any one of 15 colors. Up to 30 
pages of titles can be stored in the 
VET's memory and retained there 
even after the unit has been turned 
off or the plug has been pulled from 
the power source. A unique feature is 

the VET's expandability. An exterior 
port similar to the cartridge slot con- 
nectors used on home computers per- 
mits you to expand the system via 
such add -ons as a character font 
(style), special- effects, and popular 
computer- interface cartridges now 
under development. $599.95. 

('IRCI.: 19 ON FREE INFORMATION CARD 

TV & VCR Stereo Amplifier 
New from Rhoades National Corp. 
(Columbia, TN) is the Model TA-450 
Tele -Amp, which connects any TV 
receiver, VCR or satellite TV receiver 
to a pair of speaker systems to pro- 
vide stereo sound reproduction. 
Tele -Amp accepts up to three mono 
or stereo inputs and has a Stereo -Plex 
circuit that synthesizes stereo from 
mono sources. It also has a head- 

phone jack, EXQ noise reduction 
and loudness boost, and balance and 
volume controls. 

Technical specifications for the 
amplifier include: 5 watts output into 
8 ohms at 1.0% THD; 20 -Hz to 
20 -kHz ±3 dB frequency response; 
and 200 -mV input sensitivity for 
5 -watt output. $129. 

CIRCLE 22 ON FREE INFORMATION CARD 

"Direct- Draw" Equalizer 

Technics' Model SH -8066 stereo 
graphic equalizer has a "Direct 
Touch" control panel that does away 
with traditional slider controls. A 
user touches a flat -sheet panel to 
"draw" the desired curve. The 
12 -band equalizer also features a 
memory bank that stores eight preset 
curves, three preset at the factory and 
five of your own. "EQ Plus" and 
Automatic Equalizer functions help 
create the optimum curve while auto- 
matically adjusting for the sound sys- 
tem and room acoustics. 

The Direct Touch panel offers 
equalization at any of 156 points with 
2 -dB /step ± 12 dB of boost and cut 
at each center frequency. A blue 

fluorescent spectrum analyzer dis- 
play shows the settings. A micro- 
phone supplied with the equalizer 
and a built -in pink -noise generator, 
activated by pressing an Auto EQ 
switch, let the SH- 8066's computer 
automatically adjust equalization for 
a flat sound system response. The au- 
tomatic procedure takes about 50 
seconds to complete, after which the 
response is displayed as a bargraph of 
the dynamic music level. 

A switch on the front panel of the 
equalizer lets you dub tapes from one 
deck to another and monitor either 
deck or the signal source. There is 

also an EQ Record switch for creat- 
ing specially equalized music tapes 
for personal and car stereos. $450. 

CIRCLE 20 ON FREE. INFORMATION ('ARD 

Programmable Scanner 
Uniden's new Bearcat 800XLT scan- 
ning monitor receiver is a tabletop 
unit that's microprocessor controlled. 
Featuring full programmability via 
its numeric keypads, the 800 -XLT 
features full frequency coverage that 
includes the 800 -MHz cellular tele- 
phone band, as well as public safety 
(police, fire, etc.), federal govern- 
ment, aircraft and military reception 
capability. It scans at a rate of 15 

channels per second and handles 40 
channels at a time. There's also a 
scan -delay provision that can add a 
three -second delay on any channel to 
prevent missed transmissions. Other 
controls include separate SQUELCH 

and VOLUME controls, and SCAN, 

SEARCH, PRIORITY and HOLD func- 
tions. Channels and frequencies ap- 
pear in a large LED numeric display 
at the top of the receiver's panel, 
while a large loudspeaker is built into 
the scanner's front panel. $499.95. 

CIRCLE 21 ON FREE INFORMATION CARD 

(Continued on page 98) 
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llll PRODUCT EVALUATIONS Il/hi 

Zenith's Deluxe 27" Color TV Receiver /Monitor Console 

Modular in design and using RCA's 
Coty -29 picture tube, the new Zenith 
Model SB2777P 27 " TV receiver /moni- 
tor console has a top -of- the -line Z -tech 

(Z -2) chassis. Much of its potential is due 

to a luminance /chrominance- separating 
comb filter (Zenith calls it PRP), found 
only in the company's best sets in which 
maximum bandwith, picture /CRT com- 
pensation and top -performing tuners 
contribute to the quality of performance 
of the final product. It uses custom LSI 
(large -scale integration) chips and 27" 
short -neck 110° picture tube. 

Perfectly complementing the console 
receiver is a compact, highly effective 
wireless remote -control transmitter. Not 
only does this little jewel control virtually 
all receiver /monitor functions, it can also 

control the functions of selected Zenith 
videocassette recorders. 

Since this is a top -of- the -line console 
TV receiver /monitor, you can expect to 
pay a premium price for it, of course. 
Manufacturer's suggested retail price for 
the Model SB2777P is a hefty $1399.95. 

General Description 
Besides its special 52% light- emissive, 
full- square picture tube and modularized 
LSI chassis, this set offers automatic 
CRT gun tracking and quartz- accurate 
178 -channel vhf /uhf /CATV direct -ac- 

cess electronic channel tuning. An ad- 
vanced color sentry controls the picture 
with the help of a dynamic tint stabilizer, 
contrast regulator and color threshold. 

Full 4 -MHz luminance bandpass appears 
at video detector and CRT. 

N 

A ^!I¡ Ir 

o = 

Multichannel BTSC /dbx sound and 
second audio program (SAP) decoders 
add at least 12 kHz of broadband stereo- 
phonic (and monophonic) sound to the 

pleasure of viewing contrasty, richly col- 
ored pictures. The built -in 5 -watt chan- 
nel stereo audio amplifier is rated at 2% 
THDorlessfrom 100 Hz to l0 kHz (0.607o 

between 1 and 3 kHz). Each amplifier 
channel drives an 8 " woofer and a 2.5 " 

tweeter. 
First class all the way, tuned -channel 

numbers and time appear on- screen. 

Channels can be randomly accessed via 
either a touch -sensitive (capacitive) mem- 

Chroma in the foret of color bar test 

signal reveals system's full response. 

r-- 

lalop 

.00 

11111/1111..- 

-.mt., h 

-.1111111111111Mr. 

brane keypad on the console itself or via 
the included microprocessor -controlled 
SC6500 Space Commander the remote 
controller. (There's also a 12 -hour 
parental- discretion lockout feature that 
can be switched in for any desired chan- 
nels). Using the TV /stereo control, you 
get a programmable on- screen menu in 
large yellow letters from which you can 
choose SAP, stereo or mono sound -all 
selectable with the touch of a button on 
the remote -controller. 

With the sophisticated remote con- 
troller that comes with this set, virtually 
all the controls on the set itself are 

Color and luminance signal -to -noise 
ratios are sati.'ìfactort at 40 and 41 dB. 

:: t3/ :. 

old Oimi. 
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/.enith Model SB2777P TN Receiver Monitor Laboratory Anal,sis 

Tuner /system sensitivity 
vhf channels 3 /IO 
uhf channels 15/60 

Agc swing (before distortion; 
- 5.5 to t 55 dB) 

Dc restoration 
Chroma /luninance S/N through r -f measured at CRT 
CRT color temperature 
Convergence 
Maximum center vertical resolution 
Maximum horizontal resolution at CRT inputs (r -f source) 

Maximum horizontal resolution via video input /output 
amplifiers at - 3 dB) 

Horizontal overscan 
Barrelling /pincushioning / flagwaving 
Stereo /mono frequency response at -4 dB 
Sine -wave S/N at 5 kHz (through r -f /baseband) 
THD (measured at I kHz) 
Dynamic stereo channel (L and R) separation using stereo 

generator 
Dynamic range at I kHz before distortion 
Voltage regulation (dc) 100 V to 130 V 

-5.5/-6.0dBW 
0/ + 3 dBW 

60.5 dB 
83 °/o 

40/41 dB 
7800° K 
99.8% 
446 lines 
4.2 MHz 

3.5 MHz 
14 °/o 

slight pincushioning left side 

100 Hz to 12 kHz 
40/65 dB 
0.6 °/o 

38dB 
41.6 dB 

LV(12V) 11.9V 11.9V 100% 

(200 V) 204V 212V 96.2% 

HV(30kV) 29.5 kV 30.7 kV 96.10/0 

Power consumption 108 W 

Test Equipment: Tektronix Models 7L5 and 7L12 spectrum analyzers and Model C -5C camera; Hameg Model 

HM605 oscilloscope; B&K- Precision Models 1260 NTSC and 3020 function generators and Model 2007 stereo 

generator; Data Precision Models 195, 245, 1350 and 1750 multimeters; Sadelco Model FS -3D VU field- strength 

meter; Sencore Model VÁ48 (modified) video analyst; Gossen Luna -Pro light meter; and Polaroid 667 film. 

"secondary" in nature. Hence, they're 
normally hidden from view inside a small 

push -to -open drawer at the top -right of 
the cabinet. Here, you'll find the channel - 

selection keypad; BALANCE, BASS and 
TREBLE controls for stereo sound; and 

normal TV or CATV wide- ranging auto- 

Well- shaped vector confirms good color - 
circuit design. Engaging autocolor in- 
troduces distortion, (not in later models). 

matic fine tuning (afc or aft) action. Also 
on the control panel is a STEREO /SAP indi- 
cator that lights to indicate when the 
15,734 -Hz stereo pilot carrier is detected. 

The handy remote controller has the 
usual 10- button, direct- access channel - 
select ion keypad. It also has separate but- 

Composite waveforms illustrate both fre- 
quency range and total harmonic distor- 

tion (THD) of midi() ect ,tt. 

tons for ENTER /RECALL, ANTENNA 

(switcher), up /down CHANNEL and 
VOLUME and favorite -channel flashback 
for the receiver functions. It also has 

TV /VCR, MUTE (TV Or tape), PAUSE and 
the usual RECORD video, speed search and 
STOP functions common to modern 
wireless VCRs. You get all this in a com- 
pact package that weights just 5 ounces, 
including battery. 

This set is a member of Zenith's System 

3 "Smart Set" line. As such, its cabinet 
has front -firing speakers and is available 
in French Provincial styling in pecan 

finish over woodgrain veneers and hard- 
wood solids, complete with brass hard- 
ware that suggests key locks. The cabinet 
itself is on easy rolling casters and 
measures 48'/ "W x 32% "H x 19 Vs "D, 
plus 2 %" for the tube cap protector. 

Test Results 
Luminance and chroma video waveforms 
were excellent. The multiburst test is the 
primary means of determining high -fre- 
quency response up to 4.2 MHz (the limit 
any broadcast station radiates). A swept 
multiburst signal or a selection of several 
frequencies will pinpoint signal -to -noise 
(S /N) ratios. At the same time, color bars 
and their respective amplitudes and sym- 
metries, plus chroma vectors, handily il- 
lustrate the dynamic condition of the col- 
or circuits. 

In our lab tests, there were no disap- 
pointments in the color tests. The only ex- 

ception was autocolor, which is usually 
the case. Autocolor is nominally "rank" 
in any system that doesn't use the vertical 
color (interval) test signal and selected 

sync as constant references. To maintain 
fleshtones under changing conditions. 
Zenith and most other TV manufacturers 
invariably compress oranges and reds. It 
is for this reason that we usually advise 
you to tune your own color and liminance 
if possible. Otherwise, you're begging for 
obvious distortions, including poor shad- 
ing in adjacent color scenes. 

Once correctly tuned, most color re- 

ceivers will maintain proper phase rela- 

(Continued on page 98) 
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Construction Project Part 1 

Build a Coco Testlab 
How to use a Radio Shack Color Computer to test 
ICs, transistors, diodes and capacitors 

I I I II I I II 
I I 

I I -IMI i 1 



MODERN Fehruar' 1986 

By Jim Barbarello & Jack Boyle 

our Radio Shack Color Com- 
puter can be much more than 
a word processor, games, 

player, etc. Given the right hardware 
and software, your CoCo can be used 
as a quick and accurate IC /tran- 
sistor /diode and capacitor tester. 
The CoCo Testlab described here can 
test 14- and 16 -pin TTL and CMOS 
ICs, npn /pnp silicon and germanium 
transistors, silicon and germanium 
dioes, and capacitors with values 
ranging from 4 pF to 40 µF. (There is 

also a version of the Testlab for the 
Commodore 64 computer -see Parts 
List for details.) 

Testlab is a hardware /software 
system. It consists of a build -it -your- 
self plug -in board (the hardware) and 
BASIC programs (the software) you 
key in from the computer's keyboard 
or load in from a cassette deck. The 
board plugs into the CoCo's cart- 
ridge slot and, thus, eliminates the 
need to modify the computer itself. 

About the Circuit 
The complete schematic diagram of 
the CoCo Testlab is shown in Fig. 1. 

The address the computer will use to 
communicate with the Testlab is 
defined by IC2 and IC3. The 6821 
peripheral interface adapter (PIA) 
used for ICI is the device commonly 
used for input /output (I /O) interfac- 
ing of 6800- series microprocessors. 

There are 16 input lines on ICI, all 
of which connect to zero- insertion- 
force (ZIF) socket SOI. (A ZIF 
socket is recommended to eliminate 
the possibility of damage during in- 
sertion and removal of ICs being 
tested.) Only 13 of these lines go 
directly to SOI; the remaining three 
are routed to pins 9, 10 and 11 of SOI 

(Continued on page 22) 

Fig. I. This is the complete schematic 
diagram of the CoCo Testlab. The 
circuit is designed to plug into the 

computer's cartridge port. 
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CIE MAKES THE 
WORLD OF 

ELECTRONICS 
YOURS. 

oday's world is the world of electronics. 
To be part of it, you need the right kind of 

training, the kind you get from Cleveland 
Institute of Electronics, the kind that can take you 
to a fast growing career in business, aerospace, 
medicine, science, government, communica- 
tions, and more. 

Specialized training. 
You learn best from a specialist, and that's CIE. 
We're the leader in teaching electronics through 
independent study, we teach only electronics and 
we've been doing it for over 50 years. You can put 
that experience to work for you just like more than 
25,000 CIE students are currently doing all 
around the world. 

Practical training. 
You learn best with practical training, so CIE's 
Auto -Programmed® lessons are designed to take 
you step -by -step, principle -by- principle. You also 
get valuable hands -on experience at every stage 
with sophisticated electronics tools CIE -designed 
for teaching. Our 4K RAM Microprocessor 
Training Laboratory, for example, trains you 
to work with a broad range of computers in a 
way that working with a single, stock computer 
simply can't. 

Personalized training. 
You learn best with flexible training, so we let you 
choose from a broad range of courses. You start 

with what you know, a little or a lot, and you go 
wherever you want, as far as you want. With CIE, 
you can even earn your Associate in Applied 
Science Degree in Electronics Engineering 
Technology. Of course, you set your own pace, 
and, if you ever have questions or problems, our 
instructors are only a toll -free phone call away. 

The first step is yours. 
To find out more, mail in the coupon below. Or, if 
you prefer, call toll -free 1- 800 -321 -2155 (in Ohio, 
1- 800 -362- 2105). We'll send you a copy of CIE's 
school catalog and a complete package of enroll- 
ment information. For your convenience, we'll 
try to have a representative contact you to answer 
your questions. ('IR( I I 0.171 ON FREE INFORMATION CARI) 

CIECleveland Institute of Electronics 
1776 East 17th St.. Cleveland. OiIio44I14 

YES! I want to get started. Send me my CIE school catalog 
including details about the Associate Degree program. 

Print Name 

Address Apt. 

City State Zip 

Age Area Code /Phone No. / 

Check box for G.I. Bulletin on Educational Benefits 

Veteran Active Duty MAIL TODAY! 
OR CALL TOLL FREE 

1- 800 -321 -2155 
(In Ohio, 1 -800- 362 -2105) MO -50 
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Build a CoCo Testlab 

PARTS LIST 

Semiconductors 
IC1 -6821 peripheral interface adapter 

(PIA) 
IC2 -4068 CMOS 8 -input NAND gate 
IC3 -401 I CMOS quad 2 -input NAND 

gate 
IC4 -4016 CMOS quad analog switch 
IC5 -555 timer 
Resistors (' /4 -watt, 1007o tolerance) 
RI , R2 -2200 ohms 
R3 -10 megohms 
R4- 33,000 ohms 
Miscellaneous 
BPI,BP2 -5 -way binding post 
SI -3 -pole, 4- position nonshorting ro- 

tary switch 
SOI -16 -pin zero -insertion -force (ZIF) 

IC socket 
502,S03 -8- contact female header 

with contacts on 0.1 " centers 
Printed -circuit board (see text); sockets 

for ICs; control knob for SI; wire; 
solder; etc. 

NOTE: The following are available from 
B &B Technical Consulting Inc., RD #I, 
Box 241 H, Tennent Rd., Manalapan, NJ 

07726: complete kit of parts (includes 
BASIC tester programs on cassette tape), 
No. ME -I, for $69.95; pc board, No. 
ME -2, for $29.95; software cassette, No. 

ME -3, for $9.95. New Jersey residents, 
please add sales tax. Send SASE for in- 
formation on Commodore 64 version of 
Test lab 

through switch SI, which is used to 
select between the Testlab's IC and 
capacitor test functions. 

With SI set to CAP switched line 
PB7 is used to trigger ICS. Line PB6 
senses ICS's output status. Switched 
line PB5 controls analog switch IC4, 
which either disconnects R4 or places 
it in parallel with R3. 

A capacitor to be tested connects 
between binding posts BPI and BP2, 
with the + lead going to BP/ for 
polarized capacitors. To make a 
measurement, the software signals 
IC/ to make PB7 and PB5 output 
lines and PB6 an input line. It also in- 
itially sets PB7 and PB5 to a logic -1 

or high state, momentarily brings 
PB7 low to trigger ICS, and then 
starts sensing the level on PB6. 

o 

J 

TESTLAB 
o 

, 

J 
Fig. 2. Shown here are the actual -size etching- and -drilling guides for the 

component and solder sides of the printed- circuit board. 

Integrated circuit ICS is a standard 
555 timer IC operated in the one -shot 
mode. Its timing cycle is the product 
of the resistance value (in megohms) 
between V + and pins 6 and 7 and the 
capacitance value (in microfarads) 
between V - and pins 6 and 7. 

With PB5 high, analog switch IC4 
is on, connecting R4 in parallel with 

R3, for an effective resistance of 
33,000 ohms (high range). Output 
pin 3 of ICS remains high until the 
timing cycle finishes, allowing the 
software to continuously sample 
PB6, looking for a low level and 
keeping count of how many samples 
have been taken. If a low level is 

found before a minimum sample 
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number, due to stray capacitance in 
the circuit, the capacitor value is too 
low for the selected resistance. The 
software then makes PBS low, turn- 
ing off IC4 amd changing the re- 
sistance to 10 megohms (low range). 
The timing cycle is then retriggered. 
This provides an autorange function 
for the full range of measurement. 

If the sample count exceeds 65535, 
the capacitor's value is too large to 
measure and the software notifies 
you of this fact. When a valid count 
has been determined, the software 
converts that count into a capaci- 
tance value. 

Power for the CoCo Testlab's cir- 
cuit is provided by the computer's 

+ 5 -volt and ground buses. To insure 
proper logic level sensing, all ICs to 
be tested are powered by the same 

5 -volt source. 

Construction 

For this project, you must fabricate 
your own printed- circuit board. This 
is the most difficult part of construc- 
tion, since the double -sided board re- 

quires that you carefully register the 
component and solder sides. 

Once you fabricate your pc board 
with the aid of the actual -size etch- 
ing- and -drilling guides in Fig. 2, re- 

fer to the parts -placement diagram in 
Fig. 3 to locate all "feedthrough" 
holes (identified by the letter "F "). 
On a commercial board, these holes 
would be "plated- through" with 
metal. However, since this is a home - 
fabricated board, you must substi- 
tute short lengths of bare wires for 
the plating. 

Ideally, the wire for the feed - 
throughs should be about the same 

diameter as that used for 1/4-watt re- 
sistor leads. However, it is more con- 
venient to use solid -not stranded - 
hookup wire. Start by stripping 3 " of 
insulation from a length of wire. 
Feed the bare wire through one feed - 

through hole from either side of the 
board and solder to the pads on both 
sides of the board. Allow the solder 
to cool undisturbed until firmly set. 

Then clip the wire as close as possible 
to both soldered pads. Repeat this 
procedure with all F- labeled holes. 

Next, install the three wire jump- 
ers, identified with the letter "J" in 
Fig. 3. (Use insulated hookup wire 
for the jumpers.) Then install the re- 

sistors in their respective locations. 
Strip 1/4 " of insulation from both 
ends of a red- and a black -insulated 
solid wire, both 2'/4 "long, and install 
them in the locations indicated. 

Note in Fig. 3 the locations where 
there are asterisks, indicating that 
you must solder the connections to 
the pads on both sides of the board. 

Use of sockets is highly recom- 
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ICI 

IC3 

NOTE: 
F = Feedthrough (see text for details) 

= Solder both sides 

2' 2" black wpe 

SO2 

d wi 

IC4 r 

Y+ 
'C5 

S01 S03 

o 
BPI 

BP2 

o 

Fig. 3. This drawing shows installation information for the pc board. Note that certain wires and components must be 

soldered to the pads on both sides of the board. 

Fig. 4. These two drawings show the wiring details for the binding posts 
and function switch. 
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mended for all ICs in this project. In- 
stall them, ZIF socket SOI, and 
8- contact sockets SO2 and S03 on 
the component side of the board and 
solder their pins to the pads on the 
solder side. When you're finished, 
carefully inspect the connections to 
make sure that there are no solder 
bridges, especially between the close- 
ly spaced IC socket pads. Do not in- 
stall the ICs in their sockets just yet. 

Install BPI, BP2 and SI in their re- 

spective locations on the board, fully 
tightening the hardware on the bind- 
ing posts but making the hardware on 
the switch only finger tight. Then 
referring to the detail drawing in Fig. 
4(A), orient S/ as shown and tighten 
its mounting nut. 

Prepare two 2" and nine 21/2 " 

lengths of hookup wire by stripping 
1/4 " of insulation from one end and 

" of insulation from the other end. 
Connect and solder the 1/4 "end of the 

2" wires to the solder posts on BP/ 
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and BP2 and tack solder the other 
ends to the appropriate pads on the 
board. Similarly, connect and solder 
the 1/4 " ends of the remaining nine 
wires to the lugs on SI, and tack 
solder the other ends to the appro- 
priate pads on the board. Note that 
the wire going to hole 2 on the board 
must be soldered to both the com- 
ponent- and solder -side pads. 

You may wish to make a small sup- 
port for the Testlab to keep it level 
when plugged into the CoCo's car- 
tridge slot. A block of wood measur- 
ing 1'h "high by 4 " wide will do nice- 
ly. For convenience, you might want 
to permanently attach the board to 
the circuit card. Alternatively, drill a 
hole in the corners of the board at the 
end opposite the plug -in fingers and 
mount a 1 " spacer in both locations. 

Place a control knob on the shaft 
of SI. Then, referring back to Fig. 3, 
install the ICs in their respective loca- 
tions. Make sure you index them in 
their sockets as shown. 

Initial Checkout 
Plug the Testlab into the cartridge 
slot of your computer and then turn 
on the power. If the normal sign -on 
message does not appear on the 
screen, there is a good chance that 
you did not make all necessary solder 
connections or /and that one or more 
of the ICs is not properly installed. If 
you encounter any difficulties, 
power down the computer, unplug 
the Testlab, and make any necessary 
corrections. 

Caution: Never plug the Testlab 

into or remove it from your com- 
puter's cartridge slot with power 
turned on. The cartridge port lines 
are connected directly to the CPU 
lines without safety buffering. Short- 
ing pins together during insertion or 
removal could apply undesired volt- 
ages to and damage the CPU. 

When you obtain the normal sign - 
on message, you are just about ready 
to use the Testlab for any of the pur- 
poses for which it was designed. 

Coming Next Month 

This completes Part 1 of this article. 
In next month's concluding install- 
ment, we will discuss now to use the 
Testlab to test ICs, transistors, 
diodes and capacitors. AE 
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Audio 

Testing CD Players 

New standards for specifying Compact Disc player 
performance are examined. 

By Len Feldman 

When CD players were first 
introduced three years ago, 
some of the advertise- 

ments accompanying their introduc- 
tion implied that sonic utopia had ar- 
rived: the sound was "perfect" and it 
was "forever." Since then, we've 
learned that (a) the sound is still not 
quite "perfect," (b) some CD players 
deliver more "perfect" sound than 
others and, (c) there's more to judg- 
ing a CD player than just listening to 
sound quality. 

All this suggests that CD players 
qualify as products to be tested and 
evaluated in a test lab setting, just as 
do amplifiers, tuners, tape decks and 
other audio components. But what 
parameters to test and how to test 
them meaningfully has been a subject 
of debate since the new CD format 
was introduced. Now, the EIAJ 
(Electronic Industries Association of 
Japan) has come up with two Stan- 
dards for testing CD players. The 
first, identified as Standard Number 
CP -307, describes the tests to be per- 
formed and how the results are to be 
spelled out so that consumers can 
compare products on a fair and 
equitable basis. The second, Stan- 
dard CP -308, specifies a test disc that 
will contain all of the required test 
signals needed for the tests spelled 
out in CP -307. Most of those test 
signals are available today, if not on a 
single disc, certainly from several 
Test Discs that have been around for 
some time. 

Test disk 
CD player 

under 
measurement 

Voltmeter I 

H Level 
recorder 

Fig. 1. Test setup for measuring response of a CD player. 

A few of the test discs that have 
been used for evaluating CD players 
up to now include: 

Philips "Test Sample 3 "- Catalog 
#410-055-2 (Test Signals) 

Philips "Test Sample 4A "- Catalog 
#410-056 -2 (Music Tests) 

Sony "Test CD Type 1"-Catalog. 
#YEDS -2 (Test Signals) 

Sony "Test CD Type 3 "- Catalog 
#YEDS-7 (Test Signals) 

Technics "Test Disc 1"-Catalog 
ASH -CD001 (Test Signals) 

Denon "Digital Audio Check CD "- 
Catalog #33C39 -7441 (Music + Sig- 
nals) 

What The EIAJ Wants Tested 
Table I lists the 13 tests that the EIAJ 
Standard calls for. I'll discuss the 
usefulness of these tests presently, as 
well as the need for perhaps addi- 
tional tests that were not included in 
the newly issued standard. Let's ex- 
amine the listed tests, one by one, so 
that you will be in a better position to 
judge manufacterers' CD player per- 
formance claims as a prelude to 
choosing a machine for purhcase. 

Frequency Response: A typical 
measurement for a CD player might 
read: "Frequency Response: 20 Hz 
to 20 kHz, ± 1 dB" 

This measurement is not unlike the 
frequency response specification of- 
fered for all audio components. It 
can be measured either by using some 
17 spot frequencies (from 4 Hz to 20 
kHz) or by using a sweep- frequency 
generator and a chart level recorder 
to plot a smooth, continuous fre- 
quency response curve. In the latter 
case, the sweep extends from 16 Hz to 
20 kHz. In reporting the results, a 
tolerance must, of course, be stated. 
Thus, a typical example of a pub- 
lished specification might be: "Fre- 
quency Response: 4 Hz to 20 kHz, 
±0.5 dB." Figure 1 illustrates the 
test setup for this measurement. 

Signal -to -Noise Ratio: A typical 
measurement for a CD player might 
read: "Signal -to -Noise Ratio: 96 dB" 

This specification is referred to the 
"0 -dB" or maximum recording level 
of a 1 -kHz signal available on the test 
disc. The output level of such a test 
signal is compared with the output 
level reading when playing a special 
band of the test disc on which "in- 
finite zero" recording has been 
made. (In terms of digital encoding, 
that's represented by a series of 
samples, each of which consist of 16 

"binary zeros. ") As usual, the S/N is 

expressed in decibels, or dB. The 
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Fig. 2. Test setup for measuring signal -to -noise ratio of a CD player. 

standard calls for insertion of an 
A- weighting filter when making this 
measurement. This filter tends to de- 
emphasize the low- and high -fre- 
quency noise components, while giv- 
ing full weight to the mid -frequencies 
to which human ears are most sen- 
sitive. In general, the use of such a 
weighting filter yields "better" or 
higher S/N numbers than would 
otherwise be the case, but so long as 
all manufacturers measure signal -to- 
noise the same way, the use of the net- 
work is probably justified. In the case 
of the EIAJ Standard, a low -pass 
filter (having a cut -off frequency at 
20 kHz) is also to be used, so that any 
noise components above 20 kHz 
(and, therefore, above human audi- 
bility) are excluded from the overall 
measurement. A block diagram of 
the test setup is shown in Fig. 2. 

Dynamic Range: A typical mea- 
surement fora CD player might read: 
"Dynamic Range: 98 dB" 

This specification has probably 
puzzled anyone who has read a spe- 
cification sheet for a CD player. 
Often, dynamic range is listed just 
below (or just above) the signal -to- 
noise specification. Sometimes the 
two numbers are the same; in other 
cases they differ by a few dB. Now 
the EIAJ has introduced a standard 
definition of dynamic range, at least 
as far as it applies to CD players. To 
measure this "spec" you simply play 
a 1 -kHz test signal that has been re- 
corded at a - 60-dB level compared 

with the maximum or 0 -dB level. 
Next, you measure the total harmon- 
ic distortion (THD), again inter- 
posing a weighting filter and a 
20 -kHz low -pass filter. You simply 
convert that distortion reading in 
percent to decibels and add the dB 
number to 60 dB (since you were al- 
ready at - 60 dB below maximum 
possible recording level) to obtain the 
dynamic range of the CD player. 

To give an example, suppose the 
THD reading you get while playing 
the 1 -kHz tone at -60 dB is 1.5 %. 
That percentage is equivalent to 
- 36.5 dB. Adding 36.5 dB to 60 dB, 
you arrive at a Dynamic Range 
"spec" for the player of 96.5 dB. As 
you can see, this result may or may 
not be equal to the signal -to -noise 
ratio reading obtained earlier, using 
a completely different procedure. If 
you think about it, though, you can 
see that the EIAJ method of comput- 
ing dynamic range is meaningful and 
does give you an idea of how far apart 
the loudest and softest recorded 
sound can be without burying the 
softest sound in distortion. 

Figure 3 shows the required test 
setup. The voltage amplifier illus- 
trated in the diagram may be neces- 
sary to raise the overall level of the 
signals so that the distortion meter is 

able to read the total harmonic dis- 
tortion (THD) of such a low -level sig- 
nal. If such an amplifier is used, care 
must be taken to prevent it from in- 
troducing its own distortion. 

Total Harmonic Distortion: A 
typical measurement for a CD player 
might read: "Total Harmonic Dis- 
tortion: Less than 0.005% at I kHz" 

For published specifications, this 
test uses signals recorded at the maxi- 
mum or 0 -dB recording level. Admit- 
tedly, that provides the lowest THD 
figures (distortion increases with de- 
creasing signal levels in a digital re- 
cording system since, at lower levels, 
there are fewer digital "bits" with 
which to accurately define each digi- 
tal sample level), but again, it's a 
matter of comparing "apples to ap- 
ples." If everyone tests for and 
reports THD the same way, mean- 
ingful comparisons can be made by 
consumers. In making the THD mea- 
surement, once again, components 
outside the audio band are not in- 
cluded since the 20 -kHz filter is in- 
serted in the measurement path. 

An interesting sidelight must be 
mentioned here. Initally, the fre- 
quencies that were to be used to mea- 
sure THD were the usual ones, 
spaced an octave apart, using 1 kHz 
as a starting point, and choosing 
higher and lower frequencies up to 20 
kHz and down to 4 Hz. A committee 
of the EIA (the U.S. -based Elec- 
tronic Industries Association) 
pointed out that if these frequencies 
are used, under some circumstances 
the number of generated digital 
"codes" will be limited, or too low. 
This occurs if the ratio of the samp- 
ling frequency (44,100 Hz) to the fre- 
quency of the test signal is an integer 
or whole number. 

Accordingly, for purposes of THD 
measurement, other frequencies 
were chosen and will be present on 
the test disc. For example, 997 Hz is 

used instead of 1 kHz; 499 Hz instead 

Fig. 3. Test setup. for measuring dynamic range of a CD player. 

Test disk 
CD player 

under 
meaSu rernent 

iIii I 

Voltage 
amplifier 

Audio 
compensation 

filter 

Total harmonic 
distortion meter 

Say You Saw It In Modern Electronics February 1986 / MODERN ELECTRONICS / 27 



of 500 Hz; 19,997 Hz instead of 20 
kHz, etc. The test setup for THD 
measurements is similar to that used 
for Dynamic Range measurements 
(Fig. 3) except that the weighting 
filter (referred to as the Audio Com- 
pensation filter in the diagram) and 
voltage amplifier are omitted. A 
manufacturer may report THD at 
one or more frequencies, and the 
THD is given in percent, with the fre- 
quency or frequencies of measure- 
ment specified as well. 

Channel Separation: A typical 
measurement for a CD player might 
read: "Separation: Better than 80 dB 
at 1 kHz" or "Separation: Better 
than 75 dB from 20 Hz to 20 kHz" 

Although the stereo channel sepa- 
ration provided by the CD medium is 

far higher than that of any analog 
audio component, the EIAJ Stan- 
dard saw fit to include it in their list of 
required measurements. Only five 
test frequencies are provided for 
making this measurement (125 Hz, 1 

kHz, 4 kHz, 10 kHz and 16 kHz), but 
these are available first as L -only 
signals (for measuring "R" channel 
output) and then as R -only signals 
for measuring the output at the op- 
posite channel. Again, a low -pass 
filter is employed in the setup to 
eliminate any spurious, out -of -band 
signals from the measurement. 

As you can see in Fig. 4, a spectrum 
analyzer is also called for. That's be- 
cause the Standard considers only 
leakage of the fundamental frequen- 
cy to be significant. In other words, if 
a 1 -kHz signal is on the left channel, 
and the right channel has outputs of 
small amounts of 2 kHz, 3 kHz, etc., 
in addition to leakage of the 1 kHz, 
only the 1 -kHz component is to be 
considered in calculating the ratio of 
signals. Separation is to be reported 
in dB and, if no frequency is listed, 
the separation may be assumed to 
have been measured at 1 kHz. 

De- emphasis Error: A typical mea- 
surement for a CD player might read: 
"Deemphasis error: No more than 
+0 / -1.0dB at 10 kHz" 

I able I -- Nes ( I) l'laNcr I est. 

Measurement 
Frequency Response 

Frequencies Used 
(Hz) 

4,8,16,32,63,125 
250,500, I K,2K,4K,8K 
I0K,12.5K,16K,18K,20K 
or 16 to 20K sweep 

Equipment Used 
Ac Voltmeter 

Signal Level 
0 dB 

Signal /Noise Ratio IK Low -pass filter 
A- weighting network 
Ac Voltmeter 

0 dB & inf. 

Dynamic Range 1K Distortion Meter 
A- weighting network 
Low -pass filter 
(Voltage Amplifier) 

60 dB 

Harmonic Distortion 32,63,125,250,500 
I K,2K,4K,8K,10K,12.5K 
16K,18K,20K (See Text) 

Low -pass filter 
Distortion meter 0 dB 

Separation I25,1 K,4K,10K,16K Low -pass filter 
Spectrum analyzer 
Ac Voltmeter 

0 dB 

De- emphasis Error I 25,1 K,4K,10K, I6K Voltmeter 20 dB 

Wow- and -Flutter 3.15K W & F Meter 0 dB 

IM Distortion 60 + 7K (4: I) Low -pass filter 
IM Distortion Meter 
Spectrum Analyzer 

0 dB 

Phase Difference 20K Phase Meter or 
Dual -trace 'scope 0 dB 

Level Difference 
Between Channels 

1K Voltmeter 0 dB 

Output Voltage I K Voltmeter 0 dB 

Pitch Error 20K Frequency Counter 0 dB 

Access Time - Stopwatch 0 dB 

The CD format includes an op- 
tional preemphasis (during record - 
ing)/deemphasis (during playback) 
arrangement which recording com- 
panies may use if they wish. If a disc 
has been recorded with preemphasis 
(for still further improvement of sig- 
nal -to -noise ratio), the player will 
sense that fact and will switch in the 
appropriate deemphasis. 

The inaccuracy of that de- empha- 
sis network can, of course, degrade 
the nearly perfectly flat frequency re- 
sponse of the player. Therefore, to 
measure this parameter, five test fre- 
quencies are recorded on the test disc 
at a - 20 dB level, with preemphasis 
turned on. If output levels for any of 
the test frequencies deviates from 0 

dB during playback, that deviation is 

reported as the deemphasis error, in 
dB. If the frequency at which the er- 
ror was measured is not mentioned, it 
is understood to be 10 kHz. 

Wow -and -Flutter: A typical mea- 
surement for a CD player might read: 
"Wow-and-flutter: Below Measur- 
able Threshold" or "Wow -and flut- 
ter: ±0.001% Weighted peak or 
less" 

Most manufacturers of CD play- 
ers, if they list this specification at all, 
usually state that it is "Below mea- 
surable limits." Indeed, wow -and- 
flutter in a CD player is really a func- 
tion of the accuracy and stability of 
the digital "clock," which times the 
release of the digital sample codes 
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Fig. 4. Test setup for measuring channel separation in a CD player. 

Fig. 5. Dual -trace scope photo shows 
time displacement (phase error) be- 
tween 20 -kHz test signals reproduced 
at left- and right- channel outputs of a 

typical CD player that uses a single 
D/A converter. Time delay amounts 

to more than 11 microseconds. 

from the buffer into which they are 
fed from the laser pickup. Despite 
this fact, the EIAJ saw fit to include a 
measurement of wow- and -flutter. 
The measurement, if it can be made 
at all, is to be reported as the 
weighted peak value of wow -and- 
flutter. The standard does permit a 
manufacturer to state that wow -and- 
flutter is "Below Measurable 
Limits" if the measurement results 
turn out to be ±0.001% weighted 
peak or less. 

intermodulation Distortion: A 
typical measurement for a CD player 
might read: "SMPTE-Intermodula- 
tion Distortion: 0.01% or less" or 
"CCIF -IM: 0.005% or less" 

This measurement is completely 
analogous to the SMPTE -IM mea- 
surement standardized long ago for 
audio amplifiers. The usual test fre- 
quencies of 60 Hz and 7 kHz, in a 

ratio of 4:1, are to be available on the 
standard test disc, with the corn - 
posite level of this signal correspond- 
ing to maximum (0 -dB) recording 
level. Again, a low -pass filter and a 
spectrum analyzer are included in the 
test setup, as in Fig. 4. 

The IM distortion is reported as a 
percentage and if no frequencies are 
stated, it is understood to mean 
SMPTE -IM (60 Hz + 7 kHz). Al- 
though not required, the standard 
suggests that in order to check IM at 
high frequencies, the tester or manu- 
facturer may want to use a so- called 
CCIF test signal provided on the 
standard test disc. That signal con- 
sists of equal amplitudes of 11 -kHz 
and 12 -kHz signals. Such signals, 
when mixed together, may produce 
discrete amounts of difference signal 
(1 kHz), which is then reported as the 
CCIF -IM distortion. 

Phase Difference Between Chan- 
nels: To date, no manufacturrs have 
been reporting this parameter, but in 
the future a typical measurement for 
a CD player having a single digital - 
to- analog converter might read: 
"Phase Difference Between Chan- 
nels: 82 degrees or less" 

Audio purists have made much of 
the fact that time -delay errors occur 
in CD players within a given stereo 
channel. When steep analog filters 
are used, phase error or time delays 
are introduced for high frequencies 
compared with low- frequency out- 
put. Little has been said about the 
phase or time -delay error that exists 
between channels. If a single digital - 
to- analog (D /A) converter is used in 
a CD player, it will switch back and 

forth between left -channel and right - 
channel digital codes as it translates 
them back into analog signal levels. 
Even if all other circuits in the player 
introduce no phase shifts (or equal 
phase shifts between channels), the 
phase error between channels will 
still be around 11.3 microseconds. 
On the other hand, if separate D/A 
converters are used for each 
channel's audio recovery, this fixed 
phase error may not be present. 

While you may not regard an 
11.3- microsecond phase error as 
significant, it does represent quite a 
large angular displacement at high 
frequencies. This phase difference 
between channels can easily be mea- 
sured using a dual -trace oscilloscope, 
as shown in Fig. 5. In this illustra- 
tion, a 20 -kHz test signal (recorded 
on both channels) was observed on a 
dual -trace scope and, sure enough, 
with the scope's horizontal sweep 
rate set for 10 microseconds per divi- 
sion, the two traces show up almost 
precisely 11.3 microseconds apart. 

The EIAJ standard wants the 
phase error between channels to be 
reported in degrees. In the case of this 
20 -kHz signal, a time delay of 11.3 
microseconds works out to be an 
angular error of just over 81 degrees. 
If 20 -kHz signals are used, the fre- 
quency need not be stated by the 
manufacturer or tester. 

Level Difference Between Chan- 
nels: To date, few if any manufac- 
turers have listed this specification. 
In the future, a typical measurement 
for a CD player might read: "Level 
difference between channels: 0.5 dB 
or less" 

Any difference in output levels be- 
tween channels on a CD player is 
more than likely caused by dif- 
ferences in gain of the analog stages 
that follow the D/A conversion pro- 
cess. These differences are easily 
measured by simply reproducing a 
test signal that's recorded at equal 
amplitude on both channels of the 
test disc. The observed level dif- 
ference is simply reported in dB. 
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Table II- la:IA.1 CP -308 (:D Test Disc Contents 

Track Frequencies Playing Time 
No. Channel(s) (Hz) Level (Min.:Sec.) 

I I .8 I I. 0 dB 3:08 

Used To Measure 
Reference Level 
Access Time 
Level Difference 
Output Voltage 

2 L IK,125,4K, 0 dB 4:58 (total)* 
10K,16K 

Separation 

3 R 1 K,125,4K, 
10K,16K 0 dB 4:58 (total)' Separation 

4 - - Inf. 2:58 Signal /Noise Ratio 

5 L,R 1K 60 dB 2:58 Dynamic Range 

6 L,R 4,8,16,32' 0 dB 3:58 (total)' Frequency Response 
Harmonic Distortion 
Difference Between 

Channels 

7 L,R 63,125,250, 0 dB 3:58 (total)* 
500 

Same as Track 6 

8 L,R I K,2K,4K, 0 dB 3:58 (total)' 
8K" 

Same as Track 6 

9 L,R 10K,12.5K, o dB 3:58 (total)* 
16K,18K 

Same as Track 6 

10 L,R 20K 0 dB 1:58 Same as Track 6 

& Pitch Error 
Phase Difference 

11 L,R 5 to 22.05K 0 dB 1:08 
(Sweep) 

Frequency Response 

12 L,R IK,125,4K, 20 dB 4:58 (total)' 
I OK, I6K 

De- emphasis Error 

13 L,R 60+ 7K, 0 dB 5:58 (total)*** 
IIK + 12K 

SMPTE -IM & CCIF -IM 

14 L,R I K 0, 1, 3 9:58 (total)* 
6,- 10, -20 
60,- 70, -80 

90 dB 

Level Linearity 

15 L,R 3.15K 0 dB 3:08 Wow- and -Flutter 

16 L,R 317 0 dB 0:58 Access Time 

'Each of the frequencies shown lasts for approximately 1 minute. 
'ominal frequencies are listed. For actual frequencies, refer to text. 

' *Each pair of IM lest frequencies lasts for approximately 3 minutes. 

Output Voltage: Typically, the 
output voltage of most CD players 
(with level controls, if available, set 
to maximum) is 2.0 volts rms. 

This specification, though not a 
qualitative one, is nevertheless useful 
since it tells the prospective user what 
input level must be handled by the 
amplifier, preamplifier or receiver to 
which the outputs of the CD player 
are to be connected. The output volt- 

age, accompanied by a " ± " 
tolerance, is simply stated in volts. 

Pitch Error: No manufacturers 
have been reporting this parameter to 
date. In the future, a published 
specification might read: "Pitch Er- 
ror: + 0.002 %, 0%" 

An error in the "clock frequency" 
of a CD player can result in an error 
of reproduced musical pitch. This 
may not be as unlikely to happen as it 

seems. In fact, at least one player that 
has appeared on the market actually 
boasts a pitch- adjustment control 
much like the ones found on some 
turntables. The EIAJ Standard sug- 
gests measuring a 20 -kHz recorded 
signal by means of a frequency 
counter. The pitch error, if any, 
would be calculated in percentage us- 
ing the formula: [(F1 F0)/F0] 
x 100 %. F0 is the actual recorder fre- 
quency, F1 is the reading obtained 
with the frequency counter. 

Access Time: Typical measure- 
ments of access time for a CD player 
might be reported as follows: "Ac- 
cess Time: 2.5 seconds (long access); 
1.5 seconds (short access) " 

This last specification called for in 
the EIAJ Standard is the only one 
that deals with the mechanical per- 
formance of a CD player. There are 
two types of access -time reporting. 
The first, called "Short Access 
Time" is the time that elapses after a 
pushbutton or control is depressed in 
the middle of play or during ready - 
to -play state until the CD player ac- 
tually starts to play the first adjacent 
piece of music. "Long Access Time" 
is the time it takes after a control is 

activated while playing back (or be- 
ing ready to play) music located on 
the innermost track of a CD until it 
starts to play back music located on 
an outermost track of the disc. Both 
types of measurement are made using 
a stopwatch and are given in seconds 
and tenths of a second. 

Conclusion 
As cited earlier, all of the signals 
needed to perform tests in accor- 
dance with the new EIAJ Standard 
are available from earlier -released 
CD test discs. To perform all of the 
tests, though, I found that I needed 
to hop back and forth among some 
five test discs that I own. Obviously, 
having all of the required signals on a 
single test disc, preferably arranged 

(Continued on page 97) 

34 / MODERN ELECTRONICS / February 1986 Say You Saw It In Modern Electronics 



Construction Project 

An Automatic 
Phone Disconnector 

Silences telephone when lights are turned off 

By Victoria di Zerega 

Since I work odd hours, I sleep 
when most others are active. As 
a result, I've been disconnecting 

the phone so that I won't be awak- 
ened. Unfortunately, I often forget 
to reconnect it and miss phone calls. 

To preserve my sleep time and to 
avoid an alternative of simply leaving 
the receiver off the hook, I designed 
an electronic circuit that disconnects 
the phone when my lights are turned 
off, while simulating a phone that's 
ringing to a caller instead of a busy 
signal. I have it connected to the 
kitchen and bedroom lights. If either 
or both lights are on, the phone is on. 
There is also an "override" feature 
that allows the phone to remain on all 
the time if I'm e,pecting a call. 

How It Works 
The heart of the unit is a 2 -input 
AND gate. The AND gate produces a 
high output only when both inputs 
are high, of course. The photocells 
used for on -off control have a resis- 
tance of about 3 Megohms in the 
dark, decreasing to about 100 ohms 
or so when light strikes them. 

In operation, when either light is 
on, the resistance of that photocell 
decreases and pulls the AND gate's 
input low. Any low input to the AND 
gate results in the output going low. 
When the output is low, there is no 
voltage across the relay coil and the 
relay is in its normally closed posi- 
tion. Thus, the phone is on. When 
both lights are off, both inputs to the 
AND gate are pulled high and its out- 

LED1 

R1 

150 

LE D2 

R2 
150 

OVERRIPE SI 
V R 1 

7805 

3 

GV Ac 

45V 

Vcc 

ac 

adapter 

R3 R4 
10K 10K 

PARTS LIST 

ICI -7408 quad 2 -input AND gate 
11 thru J3 -2- conductor miniature 

closed- circuit phone jack 
KI -5 -volt, 72 -mA relay (Radio Shack 

No. 275 -243 or similar) 
LEDI thru LED3 -Jumbo light -emit- 

ting diode (one each red, yellow and 
green) 

P I thru P3- Miniature 2- conductor, 
closed- circuit phone jack 

PC1,PC2- Cadmium -sulfide photocell 
(Radio Shack No. 276 -116 or similar) 

P1 P2 

I 
Phone 

box 

I g I 

R1,R2,R5 -150 -ohm, 1/ -watt 10010 tol- 
erance resistor 

R3,R4,R6,R7- 10,000 -ohm, 1/2-watt, 
10% tolerance resistor 

S1 -Spdt slide or toggle switch 
VR1 -7805 5 -volt regulator 
Misc. -ac adapter (see text); suitable 

enclosure; perforated board and 
solder posts; IC socket; speaker wire 
(for photocell and phone lines; 
machine hardware; hookup wire; 
solder; etc. 

Complete schematic diagram of the automatic telephone disconnector circuit. 

put is high. Now there is voltage 
across the relay coil. Consequently, 
the relay pulls in, opening the phone 
circuit. Resistors R3 and R4 are pull - 
up resistors that keep the inputs to 
the AND gate high when the lights 
are off and improve reliability. 

Using closed- circuit jacks for the 
sensor lines enable the unit to work 
properly when only one sensor is 

used. Resistors R6 and R7 keep the 
AND gate inputs high when there is 

no sensor line plugged in to that in- 
put. A closed -circuit jack is also used 
on the phone terminal box so the 
phone will operate normally when 
the entire unit is disconnected. 

(Continued on page 104) 
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Introducing Hero 2 
A New Heath /Ze - th of 
This comprehensive learning system fo b cs and 
automation features a versatile 8088 -CPU - d 
robot in assembled or kit form that's comp rented 
by class -room and self -study courses 

Ole 



Robotics 

By Alexander W. Burawa 

Start with an 8088 -based comput- 
er with healthy servings of user 
RAM and an operating system 

and BASIC ROM. Add a swing -oat 
expansion card cage, a cassette port 
for low -cost mass storage, and the 
ability to accommodate an optional 
on -board 5.25 -inch floppy disk 
drive. Put the whole thing on wheels; 
equip it with an arm /gripper mech- 
anism; give it the ability to "see," 
"hear" and speak; and throw in a 
bunch of slave microprocessors. 
Take the design further by adding a 
radio- linked program/control con- 
sole, and you have Heath /Zenith's 
new Hero 2000 robot trainer. 

There's still more. Since Hero 2000 
is basically an educational tool, 
Heath /Zenith offers three optional 
courses to go with the hardware to 
serve as a complete theory /lab train- 
ing program in robotics. 

As you might expect, this robot is 
expensive -but considerably less 
than you might imagine in terms cur- 
rent education costs. For the factory 
assembled Zenith version, the cost is 
$4500, while for the kit Heath ver- 
sion, the cost is $3000. These prices 
include a Hero 2000 robot with arm/ 
gripper mechanism and radio remote 
console. The kit form is also avail- 
able "stripped -down" without arm/ 
gripper for $2500. 

A Mobile Computer 
Hero 2000 isn't merely a redesign of 
Heath's pioneering Hero 1 robot. It's 
actually an entirely new product 
from the ground cp. 

Hero 2000 begins life as an almost 
complete stand -alone microcomput- 
er that needs only a terminal and per- 
haps a disk drive (it comes equipped 
to use low -cost cassette mass 

Hero 2000 shown with its software, 
tutorial materials and optional disk 

drive in left side of torso. 

storage). The abilities to move about 
on its self -contained wheel- driven 
chassis and to lift and manipulate 
small objects are the things that make 
Hero 2000 into a "robot." 

Built around a fast (5 -MHz) 16 -bit 
8088 microprocessor, the computer 
has the same capabilities as IBM PC 
and PC- compatible computers. In 
addition to being faster than Hero l's 
8 -bit 6808 processor, Hero 2000's 
8088 can address a magnitude more 
memory. Thus, it can handle sophis- 
ticated nonrobotics software as well 
as strictly robotics functions. This 
makes Hero 2000 as almost much a 
practical stand -alone computer as it 
is a robot. 

Whereas Hero 1 relied upon a sin- 
gle microprocessor to control all op- 
erations, Hero 2000's central 8088 
CPU has under its command a small 
army of subprocessors that handle 
specialized tasks. These "local" pro- 
cessors free the 8088 CPU of having 
to directly and continuously control 
the variouselements that make up the 
robot. This gives the system "multi- 
tasking" capability. It's also the pri- 
mary reason why Hero 2000 is so 
much more advanced than Hero 1- 
without making it cost 10 times Hero 
l's price. (increased processor speed 
isn't evidenced by any great increase 
in the speed at with which Hero 2000 
performs assigned tasks. Rather, it's 
in the robot's ability to perform 
several operations simultaneously.) 

Backing up the 8088 CPU are the 
means for storing information to be 
processed and to communicate and 
interact with the outside world. Resi- 
dent memory consists of 24K of 
RAM and 64K of ROM. Inside the 
ROM are the operating system and a 
BASIC interpreter (enhanced with 
more than 20 special commands), as 
well as direct text -to- speech conver- 
sion, six demonstration routines, and 
diagnostic, service and adjustment 
routines. RAM can be expanded to 
576K via three optional memory 
cards, ROM to 96K with more sock - 
et-pluggable ICs. 

Also included are the various in- 
put /output ports. Among these are 
two RS -232C DCE serial ports and a 
300 -baud cassette port. Communica- 
tion through the latter is via 2400 -and 
1200 -Hz tones. Other ports are for 
keypad /display and remote terminal 
communication; motor control; 
sound, light and temperature sens- 
ing; vocalizing; etc. interfacing. 
Most of these are controlled by slave 
8 -bit microprocessors (8042s) via in- 
structions from the 8088 CPU. The 
system is designed to accommodate 
11 such slave processors. 

A bus -oriented open architecture 
makes it easy to expand the comput- 
er's capabilities with memory, I /O, 
accessory and experimenter's solder - 
less breadboarding cards. There are 
12 slots in the swing -out card - 
cage /bus arrangement. Currently 
available are RAM, experimenter 
and disk -drive controller cards. 

Local user interface with the com- 
puter is accomplished via a top - 
mounted hexadecimal keypad and a 
7- segment display. The keypad pro- 
vides access to stored routines and 
functions and permits programming 
the robot in machine language. 

Users who already own a personal 
computer can use it to program and 
control of the robot. For robotics op- 
erations, however, this would be un- 
wieldy, due to the required umbilical 
cable. Much more flexible is the ra- 
dio- linked master controller. 

Master Controller 
R -f linked to the computer, the ro- 
bot's master controller is a powerful 
8088- based, I6 -bit processing device 
that runs a specially enhanced ver- 
sion of BASIC for controlling the ro- 
bot's 11 slave processors. 

Built into the master controller are 
an elastomeric typewriter -style key- 
board with pendant controls and a 
2 -line by 40- character LCD window. 
An RS -232C port is built in to permit 
interfacing with peripherals. Operat- 
ing frequency is in the 75 -MHz band, 
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This interior view of the robot shows its card cage /bus as- 
sembly swung open. The white wheel shown at the bottom 

is for steering as Hero 2000 moves about. 

and minimum range is 100 feet line - 
of- sight. 

Full- duplex operation is featured 
between master controller and com- 
puter /robot, at 110 -baud transfer 
rate. Terminal, link and remote 
modes of communication are offered 
by the system, with a transmit rate of 
33 characters per second. 

Housed inside a sleek, sturdy plas- 
tic enclosure, the master controller 
measures 16 "W x 6.375 "D x 2.5 "H 
and weighs a hefty 3.2 pounds, in- 
cluding its rechargeable nickel -cad- 
mium battery. Obviously, this isn't a 

convenient pendant -type carry - 
around device like with Hero 1. Most 
users will find it more convenient to 
operate it from a desktop or laptop. 

Eyes, Ears and Voice 

On -board are a number of devices 
through which Hero 2000 senses and 
interacts with its environment: 

There are two ultrasonic sonar 
transducers that detect objects and 
obstructions within a radius of 10.6 
feet. One transducer on the head of 
the robot scans a full 360 degrees. 

The other is mounted on the front of 
the robot's base, where it always 
points directly ahead. This arrange- 
ment allows Hero 2000 to place itself 
with respect to objects in its environ- 
ment. This 8042 slave -processor -con- 

Card cage has five of its 12 slots occupied. More memory, 
1/O, an optional disk -drive controller, experimenter 
breadboard and other boards plug into remaining slots. 

trolled system uses 24 bearings at 
15- degree intervals. 

A light sensor scans 360 degrees, 
detecting and quantifying ambient 
light levels over the visible spectrum. 
It has a resolution of 255 levels and 
uses 24 bearings at 15- degree intervals. 

A sound sensor detects ambient 
sound within the range of normal hu- 
man hearing. It has 255 levels of reso- 
lution. 

A temperature sensor measures 
ambient temperatures from + 60 to 
+ 90 degrees F. 

A final sensor reads relative bat- 
tery- voltage condition. 

Hero 2000's "voice" is based on a 

263A synthesizer system that pro- 
duces human -like speech, music and 
special effects. Its direct text -to- 
speech conversion feature lets you 
type what you want to hear vocal- 
ized, in plain English on the key- 
board of the remote console. The 
console then transmits the instruc- 
tions to the robot. The synthesizer 
chip then generates up to 64 phon- 
emes for the robot to voice. 

The synthesizer chip provides 16 

rate and amplitude levels and four 
full octaves of musical sound. In ad- 
dition to speech, it provides sound - 
effects capability. There are four 
duration settings, 16 speech rates, 
4096 instantaneous inflection levels 

(32 in the transitioned mode at eight 
rates), 16 amplitude levels, and eight 
articulation rates. There are four full 
octaves for music. A vocal tract filter 
provides more than 250 settings. 

Robot Functions 
These include all the mechanical 
functions of Hero 2000, among 
which are its ability to move from one 
location to another, move arm and 
gripper, and anything else that con- 
tributes to its "robotics" capabilities. 

Hero 2000 has eight closed -loop 
servomotors that power its drive sys- 
tem, torso and arm /gripper assem- 
bly. Each motor is controlled by a 

separate slave processor, under com- 
mand of the 8088 main processor. 

Each of the robot's two driven 
wheels has its own powerful motor. 
They can develop a pulling force of 
up to 26 pounds in both the forward 
and reverse directions. Eight speeds, 
from a snail -like 3.8 to a zippy 16 

inches per second, are available in ei- 
ther direction, and the robot can turn 
on its own diameter. 

Pulse -width modulation, speed 

regulation, position seeking and 
tracking, and self -initialization are 
featured in the motor -drive system. 
Hero 2000's base -mounted control- 
ler board can accommodate up to 

(Continued on page 46) 
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From McGraw -Hill ... the professionals' publisher 

ELECTRONICS ENGINEERS' 
HANDBOOK, 2/e 
by D. G. Fink & D. Christiansen 
209/812 Pub. Pr., $83.50 Club Pr., $63.95 

COMPUTER ARCHITECTURE, 3/e 
by C. C. Foster & T. Iberall 
583278 -X Pub. Pr., $38.95 Club Pr., $29.25 

THE ENCYCLOPEDIA OF 
ELECTRONIC CIRCUITS 
by R. Graf 
583265 -8 Pub. Pr., $50 00 Club Pr., $39.95 

GATE ARRAYS: DESIGN 
TECHNIQUES & APPLICATIONS 
by J. Read 
512/868 Pub. Pr., $35.00 Club Pr., $24.75 

PHASE -LOCKED LOOPS 
by R. G. Best, PHD 
050 /503 Pub. Pr., $37.50 Club Pr., $28.25 

INTEGRATED CIRCUITS 
APPLICATIONS 
by A. H. Seidman 
582860-X Pub. Pr., $47.95 Club Pr., $33.95 

OPTICAL COMMUNICATION 
SYSTEMS 
by J. Gowar 
582926 -6 Pub. Pr., $44.95 Club Pr., $32.50 

MICROWAVE SEMICONDUCTOR 
CIRCUIT DESIGN 
by W. A. Davis 
583044 -2 Pub. Pr., $47.50 Club Pr., $35.50 

HANDBOOK OF MICROCOMPUTER 
BASED INSTRUMENTATION & 
CONTROLS 
by J. D. Lenk 
582866 -9 Pub. Pr., $22.95 Club Pr., $18.95 

ELECTRONIC COMMUNICATIONS 
SYSTEMS 
by W. D. Stanley 
582834 -0 Pub. Pr., $32.95 Club Pr., $22.50 

MANUAL OF SATELLITE 
COMMUNICATIONS 
by E. Fthenakis 
225/94X Pub. Pr., $44.50 Club Pr., $31.95 

MICROPROCESSOR AND 
MICROCOMPUTER DATA DIGEST 
by W. H. Buchsbaum 
582835 -9 Pub. Pr., $29.95 Club Pr., $22.50 

HANDBOOK OF TRANSFORMER 
APPLICATIONS 
by W. M. Flanagan 
212/902 Pub. Pr., $49.50 Club Pr., $36.75 

ENCYCLOPEDIA OF COMPUTER 
SCIENCE AND ENGINEERING 
by A. Ralston & E. Reilly 
582794 -8 Pub Pr., $87.50 Club Pr., $49.95 

STANDARD HANDBOOK FOR 
ELECTRICAL ENGINEERS,11 /e 
by D. G. Fink & H. W. Beaty 
209/74X Pub. Pr., $85.00 Club Pr., $65.50 

ELECTRONICS ENGINEERING FOR 
PROFESSIONAL ENGINEERS' EXAMS 
by C. R. Hafer 
254/303 Pub. Pr., $32.50 Club Pr., $25.50 

MODERN ELECTRONIC CIRCUITS 
REFERENCE MANUAL 
by J. Markus 
404/461 Pub. Pr., $79.50 Club Pr., $57.95 

ANTENNA THEORY: Analysis and 
Design 
by C. A. Balanis 
582493 -0 Pub. Pr., $41.95 Club Pr., $29.95 

ENGINEERING MATHEMATICS 
HANDBOOK, 2/e 
by J. J. Tuma 
654/298 Pub. Pr., $41.50 Club Pr., $31.00 

Sa 1 nt S;n% It In Modern ElectronicN 

Join the ELECTRONICS AND 
CONTROL ENGINEERS' 
BOOK CLUB® _ 

K. 
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ELECTRONICS. 

ENGINEERING 

FOR 
peoFESSIONIL 

ÉXÁ INAAOYS 

;. cHARLES R. R 

Get the competitive edge with the newest 
and the best information in your field ... with books 
from all the leading publishers 

New members! Any one of these 
great professional E289 

books for only 
as a premium with your first selection! 

values up to $87.50 

Why YOU should join now! 
BEST AND NEWEST BOOKS IN YOUR FIELD -Books are selected from a 

wide range of publishers by expert editors and consultants to give you 
continuing access to the best and latest books in your field. 

BIG SAVINGS -Build your library and save money too! Savings ranging up 
to 30% or more off publishers' list prices- usually 20' to 25c/. 

BONUS BOOKS -You will immediately begin to participate in our Bonus 
Book Plan that allows you savings up to 70% off the publishers' prices 
of many professional and general interest books! 

CONVENIENCE -12 -14 times a year (about once every 3 -4 weeks) you 
receive the Club Bulletin FREE. It fully describes the Main Selection and 
alternate selections. A dated Reply Card is included. If you want the Main 
Selection, you simply do nothing -it will be shipped automatically. If you 
want an alternate selection -or no book at all -you simply indicate it on the 
Reply Card and return it by the date specified. You will have at least 10 days to 
decide. If, because of late delivery of the Bulletin you receive a Main Selec- 
tion you do not want, you may return it for credit at the Club's expense. 

As a Club member you agree only to the purchase of three books (including 
your first selection) during your first year of membership. Membership may 
be discontinued by either you or the Club at any time after you have pur- 
chased the first selection plus two additional hooks 

r MAIL THIS COUPON TODAY 

McGraw -Hill Book Clubs 
Electronics and Control Engineers 
Book Club® 
P.O. Box 582 
Highstown, NJ 08520 -9959 
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chase a minimum of two additional books dur- 
ing my first year of membership as outlined City /State /Zip 
under the Club plan described in this ad A 

shipping and handling charge is added to all 
shipments 

Name 

This order subject to acceptance by McGraw -Hill All onces subject to 

change without notice Offer good only to new members E33786 
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GIANT PRINTER SALE!! 
List $399.00 

A 

s 

E Ì 
10" Printer 1 Year Warranty List $599.00 151/2" Printer 

59 oof 
10" Comstar 10X - This Bi- directional 
Tractor /Friction Printer prints 
standard sheet 81,4 "x11" paper and 
continuous forms or labels. High 
resolution bit image graphics, 
underlining, horizontal tab setting, true 
lower descenders, with super scripts and 
subscripts, prints standard pica, 
compressed, expanded, block graphics, 
etc. Fantastic value. (Centronics 
parallel interface.) 
List $399.00. Sale $159.00. 

List $499.00 

s 

E Ì 
10" Printer 

7900i 
10" Comstar 160 + High Speed - This 
Bi- directional Tractor /Friction Printer 
combines the above features of the 10" 
Comstar 10X with speed (150 -170 cps) 
and durability. Plus you get a 2K buffer, 
96 user definable characters, super 
density bit image graphics, and square 
print pins for clearer, more legible print 
(near letter quality). This is the best 
value for a rugged dependable printer. 
(Centronics parallel interface.) 
List $499.00. Sale $179.00. 

120.140 CPS 
Premium Quality 

7 Year Warranty 

150.170 CPS 
High Speed 

A 

E $229001 
151/2" Comstar 15X - Has all the 
features of the 10" Comstar l0X plus a 
wider 151h" carriage and more powerful 
electronics to handle large ledger 
business forms! (Better than FX -100). 
The 15 %" Comstar 15X also prints on 
standard size paper and continuous 
forms and labels. Fantastic value. 
(Centronics parallel interface.) 
List $599.00. Sale $229.00. 

List $699.00 151/2" Printer 

A 

E 25900t 
151/2" Comstar 160+ High Speed - This 
Bi- directional Tractor /Friction Printer 
has all the features of the 10" Comstar 
160+ High Speed plus a wider 15%" 
carriage and the heavy duty electronics 
required for today's business loads. You 
can use large ledger business forms as 
well as standard sheets and continuous 
forms and labels. This is the best wide 
carriage printer in the U.S.A. 
(Centronics parallel interface.) 
List $699.00. Sale $259.00. 

List $599.00 10" Printer 

$229001 
10" Comstar 2000 - The ultimate printer 
has arrived! This Bi- directional 
Tractor /Friction Printer gives you all 
the features of the Comstar 160 plus 
higher speed (165 -185 cps), 256 
downloadable characters, proportional 
setting, external dark printing mode and 
a 'lifetime printhead warranty. PLUS ... 

Lifetime warranty* 

165.185 CPS 
High Speed A Letter Quality 

List $599.00 10" Printer 

2900 
L 

E E 

With the flip of a switch you can go into 
the letter quality mode which makes all 
your printing look like it came off a 
typewriter. Turn in term papers, do 
articles or just print programs. Have the 
best of letter quality and speed in one 
package. Fantastic printer (Centronics 
parallel interface.) 
List $599.00. Sale $229.00. 

15 Day Free Trial - 1 Year Immediate Rep lacement Warranty 
Parallel Interfaces 

Atari - $59.00 Apple II, II + , IIe - $59.00 Commodore -64, VIC 20 - $39.00 

Add $10.00 (514.50 for 15',. Printers) for shipping, handling and 
insurance. Illinois residents please add 6% tax. Add $20.00 for 
CANADA, PUERTO RICO, HAWAII, ALASKA. APO-FPO orders. 
Canadian orders must be in U.S. dollars. WE DO NOT EXPORT TO 
OTHER COUNTRIES, EXCEPT CANADA. 
Enclose Cashiers Check, Money Order or Personal Check. Allow 14 

days for delivery. 2 to 7 days for phone orders. 1 day express mail! 
VISA - MASTER CARD C.O.D. No C.O.D. to Canada. APO -FPO. 
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240K Applé Compatible 
ID Computer System e 

APlus 3000 computer system includes 192K RAM, 48K ROM 
(32K Microsoft Basic plus 16K ROM Emulator), 160K Laser 
5'/4" Disk Drive (Runs Apple lI Software), Magic Window 
Wordprocessor, MagiCalc spreadsheet, Magic Memory 
Database. All for only $399.00 

15 Day Free Tria/ 
Arits - "Aplus 3000" 

IIt'iülüaawn! System M Y 
MAGIC MEMORY íJ 

Complete System 

$39900 
JOYSTICK 

PORT 

CP'M CARTRIDGE 
PORT 

RIIS APPl é ll 

Softwpr 

PRINTER 
INTERFACE 

RS232 
PORT 

DISK DRIVE 
CONTROLLER INTERFACE 

SOUND 
VOLUME 

RGB RESET POWER 
S 

OUTPUT 
SWITCH 

COMPOSITE VIDEO 
CASSETTE 

INTERFACE 

Double Immediate Replacement Warranty 
If any of the Aplus 3000 computer system 
equipment foils due to faulty workmanship or 
material within 180 days of purchase we will 
REPLACE it immediately with no service charge! ! 

Over 10,000 existing Apple programs Centronics printer interface included 
e 240K (192K RAM, 48K ROM) ArtSci's Magic Window II, Magic Memory, and MagiCalc included 

RGB (80 columns in color) and composite included 160K Laser 53/4" Disk Drive (Runs Apple Il software) 
SPECIFICATIONS 

A plus 3000 is a complete, self -contained computer based on 
the popular 6502A microprocessor and can top into the 
tremendous software library of Apple II. Features include 
192K Bytes RAM, 32KB Enhanced Microsoft BASIC, 80 column 
text, 560H X 192V color graphic display, 81 key sculptured 
keyboard and high efficiency switching power supply. Also 
included as standard are Centronics bus printer interface, 
Cassette interface, 4 channel sound generator, and 51/2" 
Apple Compatible Disk Drive. 

TEXT 
-- 40 columns X 24 rows or 80 columns X 24 rows software 

selectable. - 5 X 7 characters in 7 X 8 matrix. 
Upper and lower case characters. 

- One of Eight colors for characters /graphics and background, 
Red, Green, Blue, Cyan, Magenta, Yellow, Black and White. 
Character set with normal, inverse and flashing capabilities. 

GRAPHICS 
280H X 192V 6 colors - Black, White, Violet, Green, Blue, Orange. 

-- 280H X 192V 8 colors bit image - Black, White, Red, Green, Blue, Cyan, 
Magenta, Yellow. - 560H X 192V 6 colors - Black, White, Violet, Green, Blue. Orange. (High 
resolution color monitor required) 

More Features than Apple for less than Commodore' Commodore 
Features Aplus 3000 Apple Ile C128 

RAM 192K 64K 128K 
Runs Apple 11 Software Yes Yes No 
Function Keys 24 None 16 
4 Voice, 6 Octave Sound Yes No Yes 

Composite Video Yes Yes Yes 
Disk Drive Included Extra Cost Extra Cost 
Numeric Keypad Included Extra Cost Included 
Video Cable Included Extra Cost Extra Cost 
RGB Color Card Included Extra Cost Included 
80 Column Card Included Extra Cost Included 
Centronics Printer Interface Included Extra Cost Extra Cost 
Drive Controller Included Extra Cost Included 
$150 Wordprocessor (Magic Window) Included Extra Cost Extra Cost 
$150 Spreadsheet (MagiCalc) Included Extra Cost Extra Cost 
$60 Database prg. (Magic Memory) Included Extra Cost Extra Cost 

Your Cost $399.00 $1745.00 $1117.90 

Super Apple Compatible Disk Drive Sale $149.95. 
Quieter, Cooler, Better Disk Drives for your Apple II plus, IIe, IIc 
(specify when ordering 1. List $299.95. Sale $149.95. 

15 Day Free Trial - If It doesn't meet your expectations 
within 15 days of receipt, lust send It back to us UPS 

prepaid and we will refund your purchase price!! 

Add $25.00 for shipping and handling!! 
Enclose Cashiers Check Money Order or Personal Check. Allow 14 

days for delivery. 2 to 7 days for phone orders. I day express mail! 
We accept Visa and MasterCard. We ship C.O.D. to continental 
U.S. addresses only Add $10 more if C.O.D. 

ACCESSORIES 
2nd Disk Drive 
2 professional analog joysticks 
Z -80 cart. allows CP /M use 
RS232 adapter 
R/F Modulator (TV hookup) 
RGB cable (RGB Monitor hookup) 
Centronics cable (for Centronics printer) 
Technical reference manual 
Comstar 10x 120 -140 CPS dot matrix printer 
80 columns Hi -Res Amber Monitor 
80 column Hi -Res RGB Monitor 

APPLE and COMMODORE ore requtered vodemarks of Apple Computer Inc. and commodore, Busmen Mach nes. Inc.. mpectwely 
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LIST SALE 
$299.95 5149.95 
S 39.95 $ 24.95 
S 99.95 $ 59.95 
S 99.95 $ 59.95 
S 29.95 S 19.95 
S 24.95 5 19.95 
S 34.95 5 24.95 
S 29.95 S 19.95 
$399.00 $179.00 
$199.00 $ 89.95 
$399.00 $259.00 

COMPUTER DIRECT 
We Love Our Customers 

22292 N. Pepper Rd., Barrington, Ill. 60010 

312/382-5050 to order 
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Two views of the robot's head section. Shown in the photo 
at the left is the hex keypad and a data /address indicator 
panel. Details of the status panel and top- mounted ultra- 

five channels, though only three are 
currently used. 

Five axes of motion fully articulate 
the robot's arm, with a sixth axis for 
the gripper. The arm can manipulate 
a variety of objects with human -like 
dexterity and is capable of lifting a 
pound in any orientation. It can tra- 
vel over a 135- degree arc and has 180 
degrees of motion at the elbow. Ad- 
ditionally, the wrist can revolve a full 
360 degrees lock to lock and can bend 
270 degrees. A patented software - 
controlled sense -of -touch capability 
can adjust gripping force and deter- 
mine object size. Maximum closing 
force is 3.75 lbs, and maximum jaw 
opening is 4.375 ". There are 10 incre- 
ments of jaw spacing, nine incre- 
ments of closing force and seven in- 
crements of opening force. All are 
controlled from the remote console 
or by software. 

One final robotic operation Hero 
2000 can perform is to rotate its torso 
on its base, independent of its wheel - 
driven turning capability. The torso 
can rotate from - 165 to + 180 de- 
grees. (Under computer control, 
Hero 2000 can be moving in one di- 
rection while be facing in another di- 
rection, or it can be standing station- 
ary while it sweeps back and forth as 
it checks out its environment.) 

All together, Hero 2000 measures 

sonic sonar assembly are shown in the right photo. Just 
visible at the bottom of both photos is the arm assembly's 

shoulder at the point where it joins the torso. 

-44ftimmummoisit 
Hero 2000 poses with arm raised at the shoulder, elbo t' straight, wrist turned and 
flexed downward, and gripper jaws wide open. The disk just below the protective 
cover on the head section constantly rotates as Hero sonar scans its environment. 
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The radio -linked, 8080 -based master controller has a typewriter -style keyboard, 
pendant controls and a 2 -line LCD display panel. It has a 100 foot range. 

32.4 "H x 22.5 "W x 16.5 "D. Its 
78 -1b. weight includes battery and 
arm /gripper assembly. 

Powering System 

Power for Hero 2000's complex elec- 
tronic and mechanical elements is ob- 
tained from an on -board 12 -volt, 24- 
ampere -hour gelled -electrolyte bat- 
tery. This battery provides 4 hours of 
normal operation and 6 hours of 
electronics -only operation and 
charges at a 7- ampere maximum 
rate. From this battery are derived: 
+ 5, + 24, + 12 and + 5 volts (sleep). 
Maximum currents are 10 amperes 
for the main +5 volts and 1 ampere 
for all other lines. 

Battery condition is constantly 
monitored by the computer to keep 
Hero 2000 running. A warning sys- 
tem alerts you when the battery 
reaches a low level of charge, and an 
internal battery sensor displays per- 
cent of power remaining. The sleep 
mode powers down all systems, ex- 
cept memory and the on -board real - 
time clock, to extend battery life for 
up to six days. (The sleep mode can be 
programmed to occur at desired in- 
tervals.) 

Charge and full- charge detectors 

and sleep control are polled by the 
computer. Whenever the computer 
detects a preset lower limit in any of 
these areas, an audible /visible warn- 
ing is given. You must then connect 
Hero 2000 to its recharger. More con- 
veniently, you can equip Hero 2000 
with an optional auto -docking system 
that lets the robot seek out and auto- 
matically dock with its recharger. 

The advanced docking -type re- 
charger supplied with Hero 2000 
plugs into a 105 -to- 135 -volt (or 
210 -to- 270 -volt) ac line. It delivers a 
minimum of 19.2 volts at up to 7 am- 
peres to Hero 2000 during the re- 
charging cycle. 

In design, this recharger is unusu- 
al. No power appears at its output 
terminals until no less than three con- 
ditions are satisfied, including detec- 
tion of physical contact with the ro- 
bot and a voltage fed back from the 
Hero 2000's internal battery is 

sensed. These measures make it safe 
to use the recharger in just about any 
environment. 

An Educational Tool 
Like its Hero 1 predecessor, Hero 
2000 is an educational tool, rather 
than an industrial machine. Its pri- 

mary function is to provide students 
with practical training and experi- 
ence in design and control of me- 
chanical elements and to serve as a 
testbed for professional practitioners 
of robotics and automation. Thus, 
the tutorial material in the form of 
looseleaf -bound "courseware" com- 
plements the robot. 

Three different courses are cur- 
rently available: Intelligent Ma- 
chines, Electronics For Automation 
and Hero 2000 Programming and In- 
terfacing. The first two are available 
in class -room and self -study formats, 
the last in self -study format only. All 
three courses include a cassette tape 
of "experiment" programs for use 
with Hero 2000. 

If past experience with Heath /Zen- 
ith robotics courseware is any guide, 
other courses to supplement those al- 
ready in the catalog should soon be 
available, supporting the basic invest- 
ment one must make for Hero 2000. 

Different Configurations 
Under the Zenith name, Hero 2000 is 

factory assembled and comes with artic- 
ulated arm /gripper assembly, r -f re- 
mote console and recharger. The Heath 
version robot is available only in kit 
form in a number of configuration op- 
tions. At its lowest level, Hero 2000 
comes without arm and remote console 
but does include docking recharger. To 
this you can later add the arm and con- 
sole, extra memory and the disk drive. 
Of course, you can purchase the full 
Zenith configuration in kit form in one 
shot, thereby saving quite a bit over 
what you would have to pay if you were 
to later buy these items. Piecemeal pur- 
chases, on the other hand, will be attrac- 
tive if your budget won't permit a one - 
shot purchase. 

At the present time, Hero 2000 is 

available as a "mobile" robot. Buyers 
who require only pick -and -place auto- 
mation (which accounts for the major- 
ity of industrial robotics applications) 
and therefore have no need for roll - 
about mobility might want to wait a bit 
before buying. Plans are in the works to 
make only the computer /arm -control 

stem available at some future date. 

-O 
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Test Equipment / Computers 

Fine -Tune Your 
Color TV /Video Monitor 

Simple BASIC program converts a Commodore- 64 computer 
into a sophisticated color TV signal generator 

By Rich Torpey 

Having made a sizeable invest- 
ment in a super- duper, high - 
tech TV receiver /monitor, 

you want to maximize its perfor- 
mance. Ordinarily, to be able to do 
this, you need a signal generator. 
However, if you own a Commodore 
64 home computer, you can make it 
simulate such an instrument at no ex- 
tra cost. All you need is the simple 
program shown in this article and 
your computer. 

The program is written to run as -is 
in the Commodore 64 computer. If 
you have an Apple, Atari or other 
computer and the BASIC program- 
ming language, it should be relatively 
easy to modify the program as needed. 

Using the program and computer 
to conduct color video tests is simpli- 
city itself. It's no more difficult to use 
than an ordinary color- bar /cross- 
hatch generator. In fact, once you 
connect your computer to the TV 
set's antenna terminals and load and 
run the program, on- screen prompts 
make it easier to use than a dedicated 
generator. 

The Program 
Your first step is to load in BASIC 
and key in the program, using the list- 
ing shown here. Take your time as 
you do this, and carefully check each 
line as it's entered. When you're fin- 

'r>' 416°-s 

?V411,1- 
1f ÿCPATTCRN 

i CL f1CLD ' 
>:s 

T[=T TONO ON.Orf 
"c+ f9' C rINItNCO WIN A in,,_., 
- -;"tf.N WOULD YOU LIkC? 

Itr,vpPv /NON A 000D OPlÚnciri: 

Fig. I. The opening screen of the 
program displays the Options Menu, 

which offers seven choices. 

ished keying in the program, save it 
on tape or disk under an easy- to -re- 
member filename (for example, VID- 
TEST). Do this whether or not you 
feel there are any errors in it. It's eas- 
ier to edit an incorrectly entered pro- 
gram than to rekey it from scratch. 

Load the program back into mem- 
ory and run it. The screen of your 
computer monitor should now dis- 
play the "Options Menu" (Fig. I ). If 
you experience any operating diffi- 
culties with the program, LIST it and 
carefully check the appropriate line 
or lines for errors in keying. The pro- 
gram is liberally peppered with REM 
(remarks) statements that tell you 
what's going on at each stage. This 
makes it easy for you to "debug" the 
program in the event that it isn't 
operating properly. 

Throughout the remainder of this 
article, little reference will be made to 

the program itself. Instead, as each 
test is discussed, a simple reference in 
italics inside brackets will inform you 
of the option to select. 

Color Picture Theory 
If you're not familiar with the basics 
of the color TV picture, here's a brief 
review. Simply put, a color image is 
made up of separate monochrome 
(single- color) red, green and blue im- 
ages. Each single -color image on its 
own resembles the image you would 
see on the screen of a black -and- 
white TV receiver or monitor. To ob- 
tain the rainbow of colors you see in 
the typical TV picture, the red, green, 
and blue images are combined on the 
screen. Individual colors are obtained 
by combining specific intensities of 
the red, green and blue colors. 

The first step in evaluating a color 
monitor or receiver is to turn off the 
color. You might think this is an odd 
way to do things, but it's almost im- 
possible to obtain a good color pic- 
ture without first making a good 
black- and -white picture. The "gray - 
scale" signal is very useful for bal- 
ancing the red, green and blue (usual- 
ly abbreviated RGB) levels. 

Gray -Scale Adjustments 
As its name implies, the gray -scale 
consists of a series of steps in lumi- 
nance (brightness level) from black 
to white, as shown in Fig. 2. The ob- 
ject of this test is to make the colors 
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(A) 

r^I 

Fig. 2. The C -64's gray -scale signal 
displayed on an oscilloscope (A) and 

on a TV screen (B). 

track at different levels of brightness. 
If you've ever noticed off -color areas 

in a color picture, chances are it's 
because at low brightness one color is 

a bit stronger than the other two. 
TV service people usually throw 

the "setup" switch in the receiver or 
monitor to adjust color levels. This 
may be fine for low -light areas (such 

as shadows), but it doesn't check the 
overall picture. Using gray -scale [2) 
Gray Scale], you can examine the 
darkest gray bar for any hint of color 
tint. if any is detected, adjust the red, 
green and blue screen or bias controls 
to remove any hint of color from the 
dark bar. 

(The human eye tends to get used 

to slight color shifts and edits them 
out. Therefore, it helps to occasion- 
ally look away from the screen when 
making gray -scale adjustments, to 
"recalibrate" your eyes. Alternative- 
ly, you can hold a clean white sheet of 
paper near the screen to serve as a 

reference.) 
Once you've taken care of the dark 

bar, examine the brightest bar. I t ou 

.. 

... 

... 

... 
,. 

(A) 

1.1g. .3. Crosshatch pullern Jon con- 
vergence adjustments. (A) shows mis- 
convergence, (B) perfect convergence. 

note any hint of coloration, use the 
drive or gain controls to eliminate it. 

Purity Adjustments 
With color receivers and monitors, 
there's another thing to consider: 
When three images are combined in- 
to one, they must all be properly reg- 

istered (converged). Lack of proper 
convergence can make even a super - 
high- resolution picture appear to be 

low in resolution. 
Most color TV receivers and moni- 

tors have three -gun picture tubes. 
The first step in conversion, there- 
fore, is to make sure that the beams 
from the individual guns strike only 
the respective phosphor dots or 
stripes on the inside face of the CRT, 
without exciting either of the other 
two color phosphors. This is called 
"purity." To check purity, you ex- 

amine a field of a single color. You 
should see no trace of color contami- 
nation; if you do, correct the purity. 

Use the service manual supplied 
with your receiver or monitor -if 

you're fortunate to have one -to de- 
termine the procedure to follow for 
making purity adjustments [3) Purity 
(Red Field)]. Consulting the manual 
also helps you to determine in which 
areas there are dangerous voltages 
present inside your set. 

Convergence Adjustments 
Crosshatch and dots are the patterns 
typically used in making convergence 
adjustments [I) Convergence Pal - 
terns]. If your set isn't properly con- 
verged, this pattern will reveal indi- 
vidual color lines or dots in various 
screen areas, as shown in Fig. 3(A). 

Working with the convergence 
controls inside your set and observ- 
ing the displayed pattern, your objec- 
tive is to merge the pattern into pure 
white lines or dots in all areas of the 
screen, as shown in Fig. 3(B). 

Conrac, a leading manufacturer of 
monitors for broadcasting, recom- 
mends the following guide: 

Degauss (demagnetize) the pic- 
ture tube to prevent stray magnetism 
from affecting the picture. 

Adjust purity. (With consumer 
receivers with limited adjustment 
capability, you may have to live with 
what you get.) 

Adjust the red and green for 
proper convergence. Then converge 
the blue pattern into the red and 
green. (Some better monitors and 
projection TV receivers permit you 
to turn off individual guns for pur- 
poses of alignment. If your receiver 
or monitor doesn't have this capabil- 
ity, you must adjust all three colors at 

the same time.) 
A couple of things you might keep 

in mind: If you notice misconverg- 
ence in the picture after moving or 
bumping your set, check the magnets 
before jumping right in with the con- 
trols. If your set has separate 
"static" and "dynamic" converg- 
ence controls, use the static group to 
converge the center and the dynamic 
group to converge the periphery of 
the screen. 
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WHAT'S 
NEW? 

Slime y. mates' You'll be amazed 
at the great new products Er 

values we have for you' 

See Your Favorite Show Wherever You Go! 

only $7995 
INCLUDES 
12V PLUG A AC ADAPTOR 
Imagine a miniature TV that operates from 12V 
supply but draws very little current, Use the 
cigarette lighter plug in vehicles or the AC adaptor 
in the house (both are Inc luded'I The 5' 8 & W 
screen offers great definition so now you can see 
vour favorite shows everywhere - in vour car 
trnr k heat or van 

5" B &W TELEVISION 

Cat K -6316 

Cat Y -6000 

Or Build Your Own Receiver 

& SAVE A FORTUNE! 
k s The performance Mats commercial receivers 
coaling hundreds of dollars more. The ease of 
assembly & . field proven circuitry is fantastic. 
the quality belIer Rion expensive commerciol 
uns r, 

You Can Get Stereo Satellite 1V $ 
4 99 At An UNHEARD -OF Price! ONLY 

State of the art circuitry and advanced technical standards give you stereo 
satellite reception with maximum performance. This 70 MHz single conversion 
receiver features SAW IF Filter. Auto TV Thru -Mode on Standby /Power Off. 
and Base -Band Output for Descramblers. Cat D-6332 

ROCKDALE STEREO SATELLITE RECEIVER 

Move Your Dish Without 
Leaving the House! 

*en 
$249 Cat D-6335 

Una requires 
a 17-18 volt AC power supply lake Cat M -6672 

Richard Maddox.author or 
rrouhfeshoonn4 h Repairing 
Satellite 7V Systems 

You can put this kit together 
in lust hours' Why wait any 
longer to entov the world of 
satellite television' 

AUSTRALIS 1 

SATELLITE RECEIVER KIT 
AS FEATURED IN DEC JAN RADIO ELECTRONICS 

SATELLITE POSITIONER & ACTUATOR 
Rainmg7 don't get soaked lust because you need to move 
your satellite dish. With this Actuator ( a motor- controlled 
arm that attaches to dish & mount) and Positione ( the 
remote control unit that sits under your receiver or TV). you 
can position your dish in total comfort. This unit is designed 
to suit most dishes. Install it yourself and saver 

A Whole New Range of 

"OK" BRAND 

WIRE WRAP TOOLS 
Call for Special Catalog! 

We carry a complete 
Er line of components to vat assemble custom satellite 

(nE e TV systems. or you can take 
sPV advantage of the special values '0 available with our system packages, 

ROCKDALE 
STEREO SYSTEM 
Includes Steven Reserver 6 Dish $799 00 low Noise Amplifier. Down Converter 
Feed Horn Cable - Everything you needs' 

Troubleshooting & Repairing 
Satellite TV Systems 

$18°á by Richard Maddox 

Save S186 

AUSTRALIS 1 SYSTEM Save $186 
Includes Receiver Kit. 6. C. 

low Noise Amplifier. Down Convener $69900 
Feed Horn. Cable - EveMlsng you need, 495 

C.ir 14-1 845 

This us a comprehensive guide for 
both home TVRO owners 6 pro- 
Sessional service technicians. It co- 
vers installation. testing servicing. 
alionment. & information not avail- 
able on other handbooks. 

VHF /UHF MASTHEAD AMP 
This high gain amp (VHF 75 dB. UHF 20,161 
boosts TV & signals even in fringe areas. Its high 
input capability resists overload on strong sigals. 
while a built -in FM trap cuts interference Includes 
UL -listed AC adaptor Cat L -4700 

IN -LINE VHF AMP 
This 10dß video amp has 
a bandwidth of 50-450 
MHz & output capability 
of 30dBenV Noise figure 
is 4 dB & impedance is 

95 75 ohms. 

Cat L -4201 

Hand -Held Convenience! 

$69 
Cat 0-1220 

A handheld oscillator the sue 
of a digital multimeteri 23 
ranges of sine & square waves 
Iswtchable) between 20 Hz 
6 1 5kHz plus a x100 range: 
46 settings in all Many other 
features: 600 ohms output. 

RC OSCILLATOR 

$399 
Cat 0.1740 

As always. Dick Smith brings you more for less, Our new model dual-trace 20 MHz 
oscilloscope is packed with features. The high brightness CRT assures easy readability. and a 
specially designed circuit for component testing allows you to determine component status in 
or out the circuit board, Other features include. wide bandwidth & high sensitivity. very low 
power consumption. high sensitivity X -Y mode. 2 axis Intensity modulationl panel electrical 
trace rotator & regulated power supplycircutt for accuracy And the best featureof all: our new 
low price, 

20 MHz DUAL -TRACE OSCILLOSCOPE 

DIP METER Cat 0-1335 
Frequency Range. 1.5.250 MHz in 6 plug-in cods 
Modulation: Approximately 2 KHz sinewave 
Crystal Oscillator. 1 -15 MHz %915 Power Supply: 9V DC 7 
Semiconductors 2 transistors & 1 dinde 

Your Boord Missing o Track? No Worries! 

Gel CIRCUIT -FIX KIT 
Make circuit repairs 6 changes fast & 

Z 95 
simple, Kit includes spring - loaded clamp a 
& guide. collet knife & blade. 154 asst 

Cal -H -5900 coPPer donuts 32 soon ol kwl. & instructnns 

Copper Foil Donut Ben11 Cat H -5902 S4 00 
1 oc Adhesive Copper Foil Cat H -5903 E4 00 

DUO -TEMP SOLDERING IRON 
Ils two tools in onei Its normal tip idling temperature of 
680`F is ideal for delicate printed circuits. Press a button and 
the power is doubled' The push -bunon also allows faster 
heating or -pulsing- to match heat output to the heat absorption 
of the task at hand, 

$229s Cat T -1830 

Make Your Own PCB'S 
Directly from Magazine Art! 

s34es All necessary materials are in this kit, 5 x6' steel print 
frame. film & processing pack. yellow filter. 4 oz. etch 

Cat H -5700 resist. 16 oz developer blank copper boards. dry 
concentrated etch and 1:1 resist patterns & tapes 
instructions 

PHOTO -ETCH PRINTED CIRCUIT KIT 

The ideal professional iron, Ifs ultra -light weight. so you can use it 
comfortably for long periods. Superior design ensures that the 
temperature at the top will be precisely the one selected. This is a 
lasting iron for the production lane or workshop. 



Learn About Integrated Circuits 
with Dick Smith's 

FUNWAY 
INTO ELECTRONICS 

Volume 

Cat K -3439 

Dock Smith's FUNWAY INTO ELECTRONICS series 
is packed with protects designed to teach electronics 
while entertaining inquiring minds B busy hands 
Volume 3 is for those who have worked their way 
through volumes 1E) 2 for the advanced hohhyistl 
It contains 10 fascinating protects based on 
Integrated Circuits We also offer matching lots 
Ihke the two be ow) to make building these 
protects even eased 

Learn Corn f. in Funw.y V.1 Cat B -7600 S4 95 
Car 8.2610 Learn Soldering in Funwey V.2 Cat 8 -2605 S6 95 

MINI AMP KIT* 
$1495 

(:.at K-7.67 

Want an ampia er for your 
walk ie. sterro or radio) Don't 

be tied to peones: use this 
protect and I ster in comforts 
Or you can 'told this into a 
mini PA Ampl fiere 

* Reaures FUNV/AY sonl 
Volume 3 trot 8.26t01 Inr 
rmmfiele rnnstru:nnn details 

DESIGNER 
BOARDS 
Now designing is so simpler No soldering. 
no mess - and each board comes with a 

pad of layout paper' 

Cat P -4614 3" x 2.4" x 3" $4.95 
Cat P- 4615 7' a 2.7" x .3" $9.95 
Cat P -4616 8" x 6- 8" $19.95 
Cat P-4617 8' x 9 ?' . A $1-9.95 0 Now Available! 2 New Sizes 

of "No-Leak GEL CELLS 

MINI SYNTH KIT* 

$1995 
Ii s a real beauty. this one a 
real live musical synthesiser 
- and its live because it 

Cxt K -7669 uses YOU as the note gener- 
ator- you get an amazing 
range of control over the 
sound. 
*Procures FUNWAY book 
Volume 3 ICar *76101 rnr 
°mole*. consNUrnna Cera,' 

Digital 
FREQUENCY 
COUNTER KIT sIIM" 
Superb design uses latest IC technology 
Low component count makes it very reliable 
and easy to build Measures frequency to 
500 MHz (with optional prescalerland period 
both with a 7 digit resolution Supplied with 
the exclusive Dick Smith simplified step-bv- 
step instructions and a quality ore- punched 
and silk screened front panel and case. 

PRESCALER KIT Cat K -3432 
Increase !Ito 'arrgee of your K -3439 
Frequency Counter to a more 
professional range of 
operation. 10 -500 MH r 

52238 

P-4614 P-4616 a s- : 
Cat K-3252 

N I 
poodle-- 
Unjfót 

$4495 
Directivity -2Jab 
Insertion loss >0 30b 
Erect Response usable over rcnge 

(narrow bong) 400-520 Mill 
Mai Prever 100 watts 

UHF SWR 
POWER METER KIT 

Cat K-6312 

MOSFET 
AMP KIT 

PROFESSIONAL 
Cat K -3516 SERIES 

POWER OUTPUT One Channel 11oth Channels 
4 ohms 1114 W RMS 160W OAS I ohms 104M RMS 95W RMS 

HARMONIC DISTORTION 
Less than 0 2% for al powers up to 100 W 

into 8 onm !cods 
less Iran 0 3% toi os powers up l0 180 W 

into 4 onm loads 

Complete kit includes $299 
Case & Front Panel 

Protect your 2nd most valuabte investment with the 

Dick Smith Deluxe Car Alarm 
Door Er ignition alarms are no longer enough to save your car from 
professional thieves' Get the features of costly commercia alarms in this 
easy-to-build inexpensive loft 

2 delayed 6 6 Instant outputs 
40 sec delayed entry 6 exit times 
Aux. battery provision Siren output 
Flashing dash lamp internal 
key -operated on 'off. etc 

P-461 I 

'.1615 

RE- CHARGEABLE 

BATTERIES 

6V @ 1 -2 Ah $695 

12V @ 9 Ah $3495 
12V 1.2 Ah $795 12V 3 Ah $1 395 
Cat 53315 Cat S -3320 

Ask about our 
GELL CELL CHARGERS! 
Please state charger required when ordering 

LISA KEYBOARD CLOSEOUT- 
Cat .1.(1(156 You Reap the Benefit! 

Apple' s loss is your gain. OVVE RTY 
keyboard with numeric keypad 6 
morel There's no warranty. but at 
this price you can afford 3 Of 4 

parrs' 

were S19 95 

$995 

$5995 

POWER SUPPLIES 
3 -6- 9 -12 VDC 

@ 1 amp 

it M-9530 $1495 
Invaluable around the home Or workshop. It will give a maximum 
of 1 amp a 3.6.9. and 1 2 volts DC. Simply plugs into 1 1 7 VAC 
Power socket -DC connections . Ideal for use with alarm systems 
intercoms. etc. 

HEAVY -DUTY SOUD -STATE 

13.8V/ 5A 
Peak 

Cat M -9545 

Regulated DC Power Supply. 13.8 VDC. 3/ Cont. For home. lab 
service bench. CB stereo and auto rectos. this is an extremely 
versatile unit You'll wonder how you managed without iti Input 
is 11 7VAC6OHz 100W. and the output is fully regulated low 
ripple up to 5 amps surge. The unit is fuse and double -short 
circuit protected with on/off switch and pilot light 

CONNECT WITH SAVINGS 

`D'TYPE 
COMPUTER 

CONNECTORS 

PLUGS (SOLDER TAIL) 

9 Pin 
15 Pin w.rs1.8O 

25 Pin ...r.x ° 
Cat P -2684 
10 up 75C 

Cat P -2687 
10up 85C 

Cat P -2690 
10 tir $1 05 

SOCKETS (SOLDER TAIL) 

9 Pin w. .036 Cat P2685 
up 85C 

15 Pin ...0 $2.20 

25 Pin were $2.6° 

BACKSHELLS 

For P -2684, P -2685 
were 90C 

For P- 2687,P -2688 
were 00 

For P -2690, P -2691 
were Tt 25 

Cat P -2688 
10 up 99C 

CAt P-2691 
10 up S1.35 

Cat P-2686 
10 up 57C 

Cat P -2689 
10 up 59C 

Cat- P-2692 
10 up 6oC 

79° 
89° 
s1 15 

89° 
s 1 o9 

s1 45 

63° 
65° 
65° 

CALL WRITE, OR VISIT OUR RETAIL CENTERS! 
STORES AT 
BERKELEY: 

REDWOOD CITY: 
SAN JOSE: 

WESTWOOD: 
HEAD OFFICE- 

2474 Shattuck Ave. (415)486 -0755 ORDERS ONLY: CALL TOLL FREE 1- 800 -332 -5373 
393 Convention Way (415)368.8844 (Mon -Fri, 6am -6pm PACIFIC TIME) 
4950 Stevens Creek Blvd (408)241.2266 IN CALIFORNIA: 1- 415- 368 -1066 1830 Westwood Blvd. (213)474 -0626 
390 Convention Way. Redwood City. CA 94063 

WHERE THE ELECT !IC ENTHUSIAST IS # 1 I 

1 l 

ELECTRONICS 
INCORPORATED IN THE STATE OF CALIFORNIA 

MAIL ORDERS 
P.O. Box 8021 Redwood City CA 94063 
14 DAY MONEY -BACK GUARANTEE 
SHIPPING b HANDLING: 
tot S. al u -,me .s i Sn .. 

,rn. out* TN* us s.ei T 

i5 
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Fig. 4. Color -bar signal on oscillo- 
scope (A) and TV screens (B). 

Having made the necessary gray - 
scale, purity and convergence adjust- 
ments, you should be able to obtain 
an excellent black- and -white picture. 

(B) 

Fig. 5. The /nultiburst signal on os- 

cilloscope (A) TV screens (B). 

It's now time to add color. To make 
the proper color adjustments, you 
use the color -bar function [4) Color 
Bars] of the C -64's program. 

Color bars generated by the C -64 
are less saturated (a bit more on the 
pastel side) than those obtained from 
standard color -bar generators (Fig. 
4). However, you can still adjust your 
set with them. The colors shouldn't 
be so intense that they bleed or 
smear, and you should be able to 
clearly see the difference between 
cyan (sky -blue) and green bars and 
between the magenta and red bars 
when adjusting tint or hue. 

As a final check, examine the flesh - 
tones in a network program -not the 
commercials! When color color is ad- 
justed to a natural level and color 
correction has been properly made, 
fleshtones displayed in the picture 
should be close to the coloration of 
your hand. (Note: If you compare 
your hand's coloration against flesh - 
tones on the screens of most home 
sets, your hand will appear to be 
washed out, because home viewers 
tend to crank up the color. There is 

(Continued on page 99) 

1 POKE 52.48,POKE 56.48:CLR:REM RESERVE MEMORY FOR CHARACTERS 
2 REM VIDEO TEST PATTERNS 

340 RETURN 
399 REM COLOR "SPACE" CHARACTER TO MAIE COLOR BARS 

3 REM RICH TORPEP 400 PRINT CHR$1147) 

10 PRINT 401 POKE 53280,0 :F'OWE 5281.0 
11 PRINT CHRt1147) 410 FOR 1. 1 TO 25 

15 PRINT "VIDEO TEST SIGNALS" 420 PRINT "tt4 A N ' 2 

20 PRINT 430 NEXT I 

30 PRINT 1) CONVERGENCE PATTERNS" 439 At. '" 

40 PRINT 2) GRAY SCALE " 440 GET A /:1F At. "" GOTO 440 

50 PRINT " 3) PURITY I RED FIELD I" 490 RETURN 

60 PRINT " 4) COLOR BARS 
70 PRINT " 5) MULTIBURST" 

499 REM USE CUSTOM CHARACTERS FOR MULTIBURST .5 . 1.0 

500 PRINT CHRIS:147) 

, 4.0 MHZ NOT FLAT 

75 PRINT 6) WINDOW" 510 FOR T 12448 TO I2455sPO):E T.255:NEXT 

77 PRINT " 7) AUDIO TEST TONE ON /OFF" 515 FOR U12456T012463,POKEU,O,NEXT 
78 PRINT " 8) END" 520 FOR V- 12464T012471sPOKEV,240SNEXT 
GO PRINT " WHEN YOU ARE FINISHED WITH A PATTERN HIT ANY KEY" 525 FOR W.12472T012479 :POKEW.204sNEXl 
90 INPUT "WHICH PATTERN WOULD YOU LIKE "s TP 530 FOR X12480TO12487sPOKEX.170,NEXT 
95 ON TP GOSUB 100.200.300.400.500.600. 700,2000 531 FOR S - 12544 TO 12551,POKE S,O:NEXT:REM SPACE 

96 GOTO10 532 POKE53272.(PEEK 153272)AND240) +12 

99 REM LINES 100 -200 USE CUSTOM CHARACTERS TO MAKE THIN LINES 535 FOR I I TO 25 

100 PRINT CHFt:147) 540 PRINT " TUTUTUTUTUVVVV VVVVVVWWWWWWWWWXXXXXXXXXX"I 

103 FOR I - 12288 TO 12799 POKE I,o s NEXT 543 NEXT I 

104 POKE 53272.:PEEK153272)AND240) +12 545 At.". 
105 FOR T - 12448 TO 12455 s POKE 1.0 s NEXT 550 GET AtsIF At "" THEN GOTO 550 
110 FOR U - 12456 TO 12462 s POKE U.128 s NEXT 559 POKE 53272.21 

111 POKE 12463,170 560 RETURN 
115 FOR V . 12464 TO 12470 s POKE V,0 . NEXT 599 REM WINDOW NEXT 

116 POKE 12471,170 600 PRINT CHRt1147):FOKE 53280.0sPOKE53281.0 

117 POKE 53281.0 s FORE 53280,0 610 FOR 1 - 1 T07,FRINT :NEXT I 

120 FOR W 12472 TO 12479 s POSE W,128 : NEXT 620 FOR I - 1 TO 10 

125 FOR I - 1 TO B 630 PRINT" ai * :,NEXT I 

130 PRINT " VUVVUVVUVVUVVUVVUVVUVVUVVLNVUVVUVVUVVW" 640 FOR I - 1 TO 7 :PRINT :NEXT I 

131 PRINT " TWTTWTTWTTWTTWTTWTTWTTWTTWTTWTTW7TWTTWT. 650 At = '" 

132 PRINT " TWTTWTTWTTWTTWTTWTTWTTWTTWTTWTTWTTWTTWT" 660 GET All IF AI . "' GOTO 660 

135 NEXT I 670 RETURN 

180 Al.". 699 REM NOW TONE TOGGLE 

185 GET At:IF At- ""THEN GOTO 185 700 FOR I 54272 TO 54296,F'OlE I.OSNEXT 

189 POKE 53272.21 703 IF FLAG = 
1 GOTO 790 

190 RETURN 704 FLAG 1 

199 REM USE "SPACE" CHARACTER COLORED SHADES OF GRAY WHITE FOR GRAYSCALE 710 POKE 54296.31 :REM VOLUME 

200 PRINT CHR11:147) :POPE 53280,0:P0CE 57281,0 720 POKE 54294.125:REM LOW PASS FILTER 

210 FOR I 1 TO 24 770 POKE 54277,200:POEE 54278.200 
220 PRINT "OR :t 2 D1 ssNExT I /40 POKE 54276.17,REM SAWTOOTH START 

230 At = ' 
750 POKE 54273.37sPOKE 54272.162 

240 GET At s IF At = ' GOTO 240 755 RETURN 

250 RETURN 790 POKE 54276.16: REM SAWTOOTH OFF 

299 REM COLOR BACKGROUND AND BORDER FOR PURITY 
300 POI E 53280.2 

794 FLAG - 

776 RETURN , 

310 POKE 52281.2 100i GOTO 10 

315 PRINT CHRt)147) _O00 END 

320 At. "" 

330 GET At: IF AS . "' GOTO 330 READY. 
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Tutorial 

Using An LM -335 
Voltage -Mode 

Temperature Sensor 
This readily- available, low -cost device is a 
"natural" for electronic thermometry experimenters. 

By Joseph J. Carr 

Electronic thermometers are a 
long -time favorite of project 
builders. They are generally 

easy to build, and provide a really 
useful application. Unfortunately, 
many of the temperature sensors 
used in such projects are not readily 
available, so you're stuck with buy- 
ing special parts for premium prices. 
An appealing exception is the Na- 
tional Semiconductor LM -335Z volt- 
age -mode temperature sensor. The 
LM -335Z is available from Digi -Key, 
Jameco and other mail -order sources 
for less than $2 each. 

The LM -335 shown schematically 
in Fig. 1. is a three -terminal voltage - 
mode temperature sensor. It operates 
in a manner similar to a zener diode, 
hence the zener symbol. It has a very 
low dynamic impedance (1 ohm or 
less), and its voltage drop is propor- 
tional to the absolute temperature of 
the device in degrees Kelvin ( °K). The 
positive ( +) and negative ( -) ter- 
minals are used for both power sup- 
ply and output signal. A third termin- 
al, shown coming out the body of the 
diode symbol, is for adjustment and 
calibration. In essence, the LM -335 is 
a special zener diode in which break- 
down voltage is directly proportional 
to temperature, with a transfer func- 
tion of approximately 10 millivolts 
per degree Kelvin (IO mV/ °K). 

fig. I. The schematic symbol jiff 1C 
temperature sensor resembles a zener 
diode with an "adjust" terminal. 
Sensors are available in both TO -92 
plastic and TO -46 metal packages. 

The LM -335, and its wider range 
cousins the LM -135 and LM -235 de- 
vices, operates with a bias current set 
by the designer. This current is not 
supercritical, but it must be within 
the range 0.4 to 5 milliamperes. We 
can use 1 mA to make resistor selec- 
tion arithmetic easier. 

Accuracy of the device is more 

-Q Vdc 
1_ 

D1 

LM335 

R1 

NOTE: 
- ViR1 

0.4mA II 5mA 

Qa V = 10mV K 

Fig. 2. This is the simplest method of 
using the LM -355. 

than sufficient for most applications. 
The LM -135 version offers uncali- 
brated errors of 0.5 ° to 1 ° C, while 
the less costly LM -335 offers errors 
of about 3 ° C. Of course, clever 
design can reduce these errors if they 
are out of tolerance for some particu- 
lar application. 

One difference between the three 
devices is operating temperature 
range: 

lemperalure Range 
Device Type (Centigrade) 

LM -135 - 55 to + 150 
LM -235 - 40 to + 125 
LM -335 - 10 to + 100 

Two package configurations are 
used for the LM -135 through LM- 
335 family. As shown in Fig. 1, these 
are the small plastic TO -92 case with 
a "Z" suffix (for example, LM- 
335Z) and the small metal can TO-46 
transistor package with an "H" or 
"AH" suffix (for example, LM- 
335H or LM- 335AH). The "Z" ver- 
sions are the ones usually available 
from mail -order sources. 

Shown in Fig. 2 is the simplest 
method of using the LM -335. Series 
resistor RI limits the current through 
Dl to around 1 milliampere. A value 
of 4700 ohms for R1 is appropriate 
for + 5 -volt power supplies. This 
value can be scaled upwards for high- 
er values of do potential according to 
Ohm's law (R = E /I), or you can use 
the "standard" I = 0.001 ampere. 
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Fig. 3. Potentiometer R2 is added to 
the simplest circuit's adjust terminal 
to permit temperature calibration. 

12Vdc 

i)l 
L S1335 

R1 

6e 

4)a 
+ 

Vo = 10mV/°K 

Fig. 4..-t An adjustable current source 
(circle with arrow) is used to bias the 
LM -355 Jr 'o precision calibration. 

For example, when the power source 
is + 12 volts dc, the value of the 
resistor in series with the LM -335 is: 
R(ohms) = (V +) x 1000 = (12 
Volts) x 1000 = 12,000 ohms. 

The output of the Fig. 2 circuit is 

taken across the LM -335. This volt- 
age has an approximate value of 10 

mV/ °K. Degrees Kelvin is the same 
as degrees centigrade, except that the 
zero point is absolute zero (close to 
- 273 °C, rather than the freezing 
point of water. Using simple arith- 
metic, you can calculate how much 
voltage to expect at any given centi- 
grade temperature. For example, 
suppose you want to know the output 

voltage at 78 ° C. The first thing you 
must do is convert the temperature to 
degrees Kelvin, simply by adding 273 
to the centigrade temperature: °K = 

°C + 273 = 78 °C + 273 = 351°K. 
Next, convert the temperature to 

the equivalent voltage: E = (10 mV)/ 
°K x 351 °K = (10mV)(351) = 3510 
mV = 3.51 volts. 

Enter Calibration 
One problem with the Fig. 2 circuit is 

that it is not calibrated. While this 
circuit works well in applications 
where a high degree of precision is 

not needed, you might want to con- 
sider the Figure 3 circuit when greater 
precision is called for. This circuit 
permits single -point calibration of 
the temperature, using a potentiome- 
ter in parallel with the zener. Note 
that the "adjust" terminal of the 
LM -335 is now being used. 

Calibration is relatively simple. All 
you need to know are the output volt- 
age, which you can measure with a dc 
voltmeter, and the temperature in the 
area in which the LM -335 is being 
used. In some less- than -critical cases, 
you can measure the air temperature 
with a regular glass mercury ther- 
mometer. Wait long enough after 
turning on the equipment for both 
the mercury thermometer and the 
LM -335 to come to stabilize. Then 
adjust R2 for the correct output volt- 
age. For example, if the room tem- 
perature is 25° C (298 °K), output 
voltage will be 2.98 volts. In this case, 
you would adjust the R2 for a 2.98 - 
volt reading. 

Another approach is to use an ice/ 
water solution as the calibrating 
source. The freezing point of water is 

Fig. 5. This is the arrangement lo use, for remote temperature sensing. 

NOTE: 1 

J1 = Stereo phone jack 
P1 = Plug to mate with J1 

0° C, which is the temperature at 
which ice and water coexist in equili- 
brium. A mercury thermometer will 

show the actual temperature of the 
solution. Adjust R2 for an output of 
2.73 volts (0 ° C = 273 °K). 

Another connection scheme for 
the LM -335 is shown in Fig. 4. In this 
circuit a National Semiconductor 
LM -334 three -terminal adjustable - 
current source is used to bias the 
LM -335. Again, the output voltage 
will be 10 mV/ °K. 

Remote temperature sensing using 
LM -335 is shown in Fig. 5. In this cir- 
cuit, the LM -335 is connected by a 
shielded two- conductor cable to the 
rest of the circuit. A '/ -inch stereo 
phone plug and jack or a two- circuit 
miniature 3.5 -mm set (Radio Shack 
No. 274 -249A or equivalent) serves 
as the interface. A cable length of 
several meters is possible. 

Whenever the sensor is operated 
directly into its load, there may be a 
potential problem or two, especially 
if the load impedance changes wildly. 
To preclude this, use a buffer ampli- 
fier, as shown in Fig. 6. Here, we use 
an operational amplifier as an isola- 
tor /buffer between the sensor and its 
load. Gain of the amplifier in Fig. 6 is 

unity, but a higher gain could be used 
if desired. 

The noninverting ( + ) input of the 
operational amplifier is connected 
across the LM -335. Bias for the LM- 
335 is from 12,000 -ohm resistor R1, 
which is in keeping with our rule 
given earlier for V + = 12 volts. 
Since there is no voltage gain in this 
circuit, the output voltage is the same 
10 mV/ °K as previously. 

A circuit like that in Fig. 6 might 
prove useful in monitoring remote 
temperatures. Either place the op 
amp in the receive end of Fig. 5, or lo- 
cate it with the sensor. if the op amp 
is located with the sensor, a four -wire 
line is needed (V - , V + , ground and 
temperature). The advantage here is 

that line losses are overcome by the 
greater output of the op amp. The 
LM -335 is a rugged device, however, 
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we text) 
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LM335 C2 C4 
0.1pí 4.7pF 

Vo = 10mV; °K 

Fig. 6. Adding operational amplifier 
to LM -355 Circuit provides isolation 

buffering und selectable gain. 

and in many cases such measures 
would not be needed. 

Temperature Scale Conversions 

Though the Kelvin scale is used ex- 
tensively in scientific calculations, it 
isn't popular in most "practical" sit- 
uations. Most readers will want to 
make temperature measurements in 
either degrees centigrade or degrees 
Fahrenheit. Let's discuss the circuits 
that will automatically give °F and 
°C readings. 

If the sensor's output is being fed 
into a microcomputer, it might be 
prudent to use the simplest circuit 
available, which is to measure in de- 
grees Kelvin and let the computer do 
the converting. Here are the for- 
mulas that will be used: °C = °K 
273 and °F = (1.8 x °C) + 32. 

Before you jump right in, how- 
ever, you must make the computer 
think it is seeing the correct kind of 
data. The analog -to- digital (A /D) 
converter will usually feed into the 
computer a binary number between 
00000000 and 11111111, scaled to 
represent a temperature value. As- 
sume an 8 -bit A/D converter and a 0 ° 
to 100 °C temperature range. The in- 
put to the A/D converter will be 2.73 
to 3.73 volts. 

If the A/D converter is able to pro- 
vide offset measurements, you can 
set the maximum range for I volt and 
then offset i t to 2.73 volts. In that un- 
likely case, 00000000 would repre- 
sent 0° C, and 1 1 1 1 1 1 1 1 would repre- 
sent 100 °C. More likely, you will use 
a 5 -volt unipolar input A/D convert- 
er to measure the narrow range of 
2.73 to 3.73 volts and suffer a resolu- 
tion loss. But this loss will usually be 
less than the nonlinearity of the 
transducer /sensor. Therefore, the 

voltage represented by a change of 
one least- significant bit (LSB) in the 
A/D output data word would be ap- 
proximately 20 mV and would repre- 
sent 2° K. If all you need to measure 
is within 2 °, you can use this system. 
Otherwise, some form of offset mea- 
surement is needed. 

Figure 7 shows a scheme for con- 
verting the degrees Kelvin output of 
LM -335 sensor DI into degrees centi- 
grade. Since °C are the same as °K, 
no change of slope in the output fac- 
tor is needed -the output is 10 

mV / °C and circuit gain is unity. 
The basic Fig. 7 circuit is an invert- 

ing dc amplifier based on a common 
operational amplifier like the 741. 
Gain is set by R3 /(R1 + R2). The 
noninverting ( + ) input of the dc dif- 
ferential amplifier receives both the 
temperature signal and a dc offset 
bias. Potentiometer R6 is used to set 
the voltage at point "A" to + 1.83 
volts (use a 2 1/2-digit or more digital 
voltmeter). The result is that the out- 
put of Al will be 2.73 volts less than it 
would have been were the offset not 
placed in the circuit, with the result 
that the output is scaled in °C. 

Figure 8 is a circuit that converts 
°K to °F. To be able to make this con- 
version, you need two types of de- 

Fig. 7. This circuit Converts the °K output front LA1 -355 sensor D1 into °C. 
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Direct- Reading °C and °F Sensors 
Reader Carl Lodstrom (Applications 

Engineer at Dow -Key Microwave 
Corp.) passes on the following informa- 
tion about National Semiconductor's 
LM34 and LM35 series of IC tempera- 
ture sensors that give direct readings in 

degrees Fahrenheit and centigrade, re- 

spectively. To paraphrase the applica- 
tions note, the LM34 and LM35 have an 
advantage over linear temperature sen- 
sors calibrated in degrees Kelvin be- 
cause you are not required to subtract a 

large constant voltage from their out- 
puts to obtain convenient Fahrenheit or 
centigrade scaling. Also, no external 
calibration or trimming is required to 
ensure accurcy. Hence, use of an LM34 
or LM35 series sensor eliminates the 
need for special circuitry and, thus, sim- 
plifies thermometer design. 

Like the LM -355 described in the 
main text, the LM34/35 series are three - 
terminal devices and are available in 

TO -92 plastic and TO -46 metal -can 
packages. Of course, since the LM34 

VOUT 

TO -46 CASE 

(H or AH SUFFIX) 

VouT 

TO -92 CASE 

(Z SUFFIX) 

Fig. A. Pin identification for the LM34 
and LM35 IC sensors. 

and LM35 have no adjust terminals, 
their pinout differs from that of the 
LM -355 (Fig. A). Another difference is 

the schematic symbol, which is simply a 
box for the LM34/35 series (Fig. B). 

l+ 
LM34 or 

LM35 VOUT 

I 

Fig. B. This is the schematic svmbolfor 
the LM34/355 series. 

Depending on the sensor chosen, the 
output will be either + 10 mV/ °C or 
+ 10 mV/ °F. Measuring ranges are 
from - 50° to + 300° in Fahrenheit and 
from - 55 ° to + 150° centigrade. Guar- 
anteed accuracy is 1.0 ° F at + 77 ° F or 
0.5 °Cat +25 °C. 

The LM34/35 series of IC tempera- 
ture sensors would be ideal for the proj- 
ect builder, except for the fact that they 
are not readily available from the usual 
mail -order parts suppliers. If you want 
just one or two, you may have a difficult 
time finding them outside of OEM dis- 
tributor outlets, which normally sell in 
minimum -quantity lots. 

+12Vdc 

R1 D2 
LM336 

2.554V ;SEE TEXTI + 
+ 

i R2 
20K 
TEMP 

R3 
10K 
ZERO ADJ R5 

4.55K 

R4 
12K 

12V dc 

Vo = 1mV/°F 

fig. 8. Converting °K to °F, using two types a /degrees, different magnitudes. 

Fig. 9. Several L;11- 355 sensors make an average-temperature thermometer. 

grees that are offset from each other 
(like Kelvin and centigrade, they 
have different zero references), and 
different magnitudes. Thus, the con- 
version circuit must offer both an 
offset and a change of slope. The off- 

set is provided by potentiometer R3, 
which is used to set the 0 °C point out- 
put level. Potentiometer R2 is used to 
set a calibration point at some higher 
temperature (for example, 25 ° C, or 
a room temperature of 77 ° F). 

Calibration of the two points is 

performed in a manner similar to that 
detailed above. The zero point is set 
using a water /ice solution (adjust 
R5). The higher point is probably 
best set at room temperature. In both 
cases, the actual temperature could 
be measured with an ordinary mer- 
cury thermometer. 

Measuring Average 
Temperature 
There are times when it may be better 
to measure the average temperature 
in a small area, instead of taking a 

single temperature measurement for 
a large volume of space. One example 
might be in the temperature control- 
ler for a room where the average tem- 
perature is a more realistic indicator 
of the room's need for additional 
heat. Figure 9 shows the method for 
using several LM -335Z sensors for 
making an average- temperature elec- 
tronic thermometer. The series -con- 
nected sensors form an output that is 

approximately 30 mV/ °K for the 
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/ i . /n. , l method of making a differential thermometer with ungrounded output. 

ut 

I 

111 .1`,11111 ti T I 

o+12Vdc 

D 2 

LM335 
MEASURES T2 

R1 

20K 

vw 
R2 

20K 
114 

180K 

i:1v,i1 

12V dc 

R5 

50K 
ZERO ADJ 

R3 
200K 

o 
Vo = 100mV/°C 

Fig. II. Ground- referenced circuit does not require floating display devices. 

average temperature. "Average" 
temperature here is the space aver- 
age, not time average. The latter 
measurement would be made with a 

single sensor and an electronic inte- 
grator circuit to time- average the 
output signal. 

Differential Thermometers 

Figures 10 and 11 illustrate two meth- 
ods for making a differential ther- 
mometer. These circuits produce an 
output that is proportional to the dif- 
ference between two temperatures. 
The Fig. 10 circuit uses two LM- 
335Zs in a bridge arrangement. The 
floating output voltage is taken be- 
tween two ungrounded points. If the 
output is applied to the floating in- 
puts of a voltmeter or similar display 
device, it will give a reading of the dif- 
ference between the temperatures 
sensed by DI and D2. 

A ground- reference version of the 
Fig. 10 circuit is shown in Fig. 11. 

This circuit has a simple dc differen- 
tial amplifier added to its output. 
Since the unbalanced output is refer- 
enced to ground, you aren't con- 
strained to using floating display de- 
vices. 

One application of the differential 
thermometer is in measuring the dif- 
ference between indoor and outdoor 
temperatures. Another is in environ- 
mental computer control circuits 
where the source selected for heating 
a home depends upon the relative dif- 
ference between room temperature 
and hot water source temperature. If 
the solar -heated hot water source is 

not up to snuff, the "augmented" 
fossil -fuel heater would be turned on. 

In Conclusion 
The LM -335Z temperature sensor is 

easy to use, and provides relatively 
good accuracy in electronic thermom- 
etry at low cost. What's more, it's 
readily available to experimenters.AE 

Take a Closer Look 
) 

What do you want from a Ham 
magazine? News. 
Entertainment. Interviews. 
Projects. Reviews. 
Information. Great Reading. 

Is that all? 

Well, how about a WAZ Award 
Program, a Five Band WAZ 
Program, the two greatest 
World Wide DX Contests in the 
world, a DX Awards Program, 
two 160 Meter DX Contests, a 

USA-CA County Awards 
Program, a DX Hall of Fame. 
Twelve of the greatest 
achievement and operating 
programs in the Amateur 
Radio world. All from CO. 
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By J. Daniel Gifford 

If you've ever spent the night near 
the ocear or a fast -flowing river, 
you're aware of the powerfully 

sooth: ng sound the water can make - 
in fact, you probably slept better 
than you do at home! 

Ocean wa -es and running water, 
along with w nd and falling rain, are 
natural sources of what is called 
white noise, a sound composed of all 

the frequencies that the ear can hear. 
Fans and heating /air conditioning ,- 

blowers are artificial sources of white 
noise. Becau.e of its broadband na- 

. 

cure, white n 3ise (whether natural or 
artificial) tends to mask out other ~x 
sounds, ever. at comparatively low ; 

levels. This masking effect has been 
shown by numerous studies to contri- 
bute to deeper, more restful sleep. !`, 

White noise can also be used to 
mask out sounds in high -noise envi- 
ronm:nts such as apartment build- 
ings, dormi.ories, and offices to 
eliminate dis_ractions and contribute 
to better cor.centration. Again, this 
mask-ng effect occurs at fairly low 
levels of whi -e noise volume. 

There are a number of devices on 
the market that generate white noise, 
from simple and inexpensive fan -in- 
a -box units to complex and pricey 
electronic white noise generators. 
The latter can be set to resemble the 
sounds of serf, wind, rain, water- 
falls, etc., but cost $150 to $200. 

The Ocean Box presented here is a 
white noise generator that, too, can 
be set to resemble a full range of na- 
tural sounds. Although it lacks some 



Construction Project 

of the more sophisticated features of 
its commercial big brothers, it is oth- 
erwise comparable to them, and cer- 
tainly comes out ahead when you con- 
sider that it can be built for about $35. 

The Circuit 
The Ocean Box circuit is meant to be 
built into a small bookshelf speaker 
-Radio Shack's Minimus -3 (catalog 
No. 40 -913) is ideal, although other, 
and perhaps cheaper types can be 

found at surplus stores and stereo 
dealers. The prototype's speaker/ 
case was taken from an inoperative, 
inexpensive stereo system. 

The speaker used does not have to 
be a multiple- element type; a single 
4" to 7 "one will perform very well, 
particularly if it has a central "whiz - 
zer cone." (Most commercial genera- 
tors use only a 3 " to 4 " speaker.) The 
speaker chosen should be housed in 
an attractive enclosure since it is 

meant to sit out in plain view on a 

bookshelf or table. 
The heart of the actual circuit (Fig. 

1) is a digital white noise generator 
chip, National Semi's MM5837, 
which requires no external compo- 
nents for operation. An internally - 
clocked shift register generates the 
sound, and only three of the IC's 
eight pins are actually used: Vss (pin 
4), Ground (pin I ), and Output (pin 
3). Pins 5 through 8 are not used, 
while pin 2 is sometimes used to pro- 
vide a second supply voltage for par- 
ticular applications. 

The output of the 5837 is sent to an 
n- channel MOSFET, in this case an 
IRFDIZ3. Actually, any n- channel 
enhancement -mode MOSFET can be 
used here; this rather exotic unit is 

specified because of its convenient 
DIP mount ing. Moreover, it's widely 
available. 

The MOSFET is used as a voltage - 
controlled resistor: the current that 
passes from its drain to its source is 

controlled by the voltage level at its 
gate. At zero volt, the resistance will 
be very high (several megohms); at 

Ocean Box is a wave-sound genercuor that sils unobtrusively on a shelf or table. 
It masks out unwanted sounds. 

about 0.75 V and above, the MOS- 
FET will exhibit its minimum resis- 
tance of about 3 ohms. (Other MOS- 
FETS may exhibit minimum resis- 
tances of 10 to 200 ohms.) Output 
from the transistor's source is routed 
to a conventional LM386 amplifier 
circuit, which provides about 400 
milliwatts into an 8 -ohm load, more 
than enough for this purpose. 

The voltage that controls the 
MOSFET is produced by a 555 timer - 
based envelope generator. (A CMOS 
7555 was used in the prototype; either 
it or the conventional bipolar 555 

may be used.) The envelope shape, 
whch is controlled by four potenti- 
ometers, determines the shape of the 
amplifier's output amplitude and, 
thus, the shape of the sound the 
Ocean Box produces. 

The first two pots control the tim- 

er's on and off periods, and do so in- 
dependently- changing one setting 
has no effect on the other. The time 
that the timer is on (that is, its output 
is high) is controlled by R5, the 
2.2 -Meg pot labeled "Wave." It con- 
trols the apparent length of the wave 
crashing on the beach. The other pot, 
R6, is a 5- Megohm unit labeled "Pe- 
riod"; it determines the time between 
waves. 

If the timer's output was directly 
connected to the MOSFET, the 
sound would turn on and off sharply, 
sounding rather like a slow- motion 
steam train -not a particularly 
soothing sound. Therefore, the tim- 
er's output is used to charge and dis- 
charge a large capacitor (C6) through 
two more pots. R8 is a I -M pot that 
controls charging of the capacitor; 
R7 is a 5 -Meg unit that controls the 
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Semiconductors 
D1 -50 -volt, 1- ampere bridge rectifier 
D2 thru D5-1N914 or 1N4148 diode 
ICI- LM317L adjustable regulator in 

TO -92 case (see text) 
IC2- MM5837 digital noise generator 
IC3 -555 timer 
IC4 -LM386 audio amplifier 
QI- IRFDIZ3 n- channel MOSFET 

(Radio Shack No. 276 -2073 or similar) 
Capacitors 
C1-2200-g, 25 -volt electrolytic 
C2 -1 -µF, 16 -volt tantalum 
C3,C5- 0.1 -µF Mylar 
C4- 10 -µF, 16 -volt tantalum 

Q1 

IRFD1Z3 

04 
ìN914 

H/ 
5M 

DECAY 

D5 R8 

1N9ì4 1M 
AT TACK 

C6 
22pF 

r. 

C7 

2.2NF 

PARTS LIST 
C6- 22 -µF, 16 -volt tantalum 
C7- 2.2 -µF, 16 -volt tantalum 
C8- 10-µF, 16 -volt electrolytic 
C9- 100 -µF, 16 -volt electrolytic 

Resistors ('/ -watt, 10% tolerance) 
R1 -1500 ohms 
R3 -270 ohms 
R4 -1000 ohms 
R9- 36,000 ohms 
R2 -1000 -ohm Cermet trimmer poten- 

tiometer 
R5- 2.2- megohm potentiometer 
R6,R7- 5- megohm potentiometer 
R8- I- megohm potentiometer 

L M 386 

!Li 
MM5837N 

31 

C9 
100N F 

Output 
)400mW into 

8.12 load) 

o 

R10 -2500 -ohm potentiometer with 
spst switch (S1 below) 

Miscellaneous 
SI -Spst switch (part of RIO) 
T1- 12.6 -volt, 120 -mA power trans- 

former (Radio Shack No. 273 -1360 or 
similar) 

Small bookshelf speaker (see text); per- 
forated board; experimenter's pc board 
(Radio Shack No. 276 -170); sockets for 
ICs; ac line cord with plug; strain relief; 
% " control knobs with indicator line 
(4); 1 " control knob; double -faced 
foam tape; hookup wire; solder; etc. 

Fig. I. This is the complete schematic diagram of the Ocean Box; QI can be any n- channel MOSFET. 

discharging of the capacitor. Like the 
Wave and Period controls, the "At- 
tack" (or charging) and "Decay" (or 
discharging) controls operate inde- 
pendently. With the capacitor con- 
nected to the MOSFET's gate, the en- 

velope and, hence, the output sound 
will rise and fall at a rate determined 

by Wave and Period, and with a ris- 
ing slope determined by Attack and a 

falling slope set by Decay. By adjust- 
ing these four pots, almost any imag- 
inable white noise sound can be 

achieved: from the sigh of wind to the 
harsh crash of storm breakers to the 
long, slow roll of summer waves to 

the irregular patter of rain. All of 
these sound patterns exhibit white 
noise's soothing masking effect. 

The only real shortcoming of the 
Ocean Box against its commercial 
counterparts is preset sound pat- 
terns; that is, from Surf to Wind to 
Rain with the flick of a switch. Most 
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Fig. 2. This is a rear view of the proj- 
ect prototype, showing label place- 

ment and controls. 

commercial units have such a switch, 
with one or two fine -tuning controls 
to allow the user to adjust the preset 
sound to his liking. As this omission 
halves the Ocean Box's cost and 
building complexity, as well as allow- 
ing an increase in overall sound 
range, it's a small loss. 

In the prototype, the on- off /vol- 
ume control is the only control on the 
front of the speaker. The four shap- 
ing controls are mounted on the back 
of the speaker housing (Fig. 2), where 
they will not detract from the unit's 
appearance. This arrangement is best 
suited for "set and forget" use. 
However, if you want to change the 
sound frequently, it may be better to 
mount the controls on the side or 
front of the speaker, perhaps behind 
a hinged panel. 

There are two other adjustments 
that can be made to the sound of the 
Ocean Box, both dealing with the 
MM5837 itself. This IC has two volt- 
age supply inputs, pin 4, Vss, which 
should have a voltage of 14 -16 volts, 
and pin 2, Vgg, which requires a volt- 
age of about 27 volts. In practice, the 
voltage Vss can be varied widely, and 
Vgg is not needed at all. 

Varying Vss has a strong effect on 
the quality of the base white noise 
sound that the MM5837 produces. 
At the highest supply level of 15 to 16 

volts, the sound has a high, whispery 
quality; as the voltage is lowered, the 
sound becomes deeper and hollower 
until, at about 8 volts, it breaks into a 
series of rattles. The limit in this cir- 
cuit is 12 volts, because that's the 
maximum that the LM386 can take. 
However, this is not much of a prob- 
lem, as at the higher voltages the 
MM5837 can produce an annoying 
clicking sound. The best sound quali- 
ty (at least to the author's ear) is pro- 
duced between about 9 and 11 volts. 

To enable the voltage to be adjust- 
ed, the Ocean Box is powered by a va- 
riable supply built around an 
LM3I7L adjustable voltage regula- 
tor IC. (The LM317L is a TO -92- 
cased light -duty version of the 
TO -220 LM317T, used because the 
circuit only draws about 60 mA. The 
more common and more expensive 
TO -220 version may be used in the 
LM3I7L's place.) The circuit's sup- 
ply level can be adjusted by means of 
the 1K Cermet trimpot R2 from 
about 8.2 volts to about 12.5 volts. It 
will be up to you to adjust the sound 
to your liking before you reassemble 
the speaker. 

Another control for the MM5837's 
sound is the addition of a high -pass 
filter like that formed by C7 and R9 
to its output. The addition of these 
components gives a smoother, more 
pleasing sound, but were, of course, 
chosen to suit the author's ear. You 
may wish to experiment with their 
values before final assembly by first 
constructing the MM5837 and ampli- 
fier on a solderless breadboard. The 
range of suitable values for the two 
components is about 0.1 -4.7 µF and 
30 to 220K. 

As a final note on the circuit, the 
LM386 has been left in its lowest -gain 
configuration, since it receives a 
strong signal from the MOSFET. If 
you want a slightly more powerful 
output, add a 10 µF capacitor be- 
tween pins 1 and 8, with the positive 
terminal to pin 8; for even higher 
gain, add a resistor with a value up to 
1.2K in series with the cap. 

Construction 
Since the Ocean Box is meant to be 
housed in a speaker cabinet, no cases 
for the circuit boards are necessary. 

Fig. 3. Main circuit board is built on universal experimenter's pc board. Note 
how MOSFET and MM5837share a common socket. Cables at left go to control 
pots; pot at right is volume control. Heavy wires at top right are speaker leads. 
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Fig. 4. Internal layout o/ protooype. Note mounting of pots. and rirrrrit boards. 

The only thing to watch out for is 

thick walls on the speaker cabinet, 
which would interfere with the 
mounting of the four control pots. If 

the speaker enclosure you use has 

thick walls, the pots will either have 
to be mounted in a section of thinner 
material in a cutout or be long -shaft 

l 
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t 

i.! 5. l all-size layout of Ocean Box's control panel. For best results, photo- 
copy this illustration (see text for details). 
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types mounted on a strip behind the 
wall material. 

The prototype was assembled on 
two circuit boards, one containing 
the power supply components and 
the other containing the rest of the 
circuitry. Ordinary perfboard was 

used for the power supply, but an ex- 

perimenter's universal PC board was 

used for the main circuit. Although 
ordinary perfboard or a custom PC 
board could be used, the experiment- 
er's board is available at very low cost 
from a number of sources (including 
Radio Shack) and greatly facilitates 
construction. Note in Fig. 3 that 
sockets are used for all of the ICs and 
the MOSFET, with the transistor and 

the MM5837 sharing a common 
14 -pin socket. Use care in wiring the 
five pots to the board, making certain 
that the cabling is both neat and long 
enough to mount everything proper- 
ly (see Fig. 4). The circuit boards 
must be securely mounted; in the pro- 
totype, this was done with double - 
faced foam tape. 

Using the label of Fig. 5 will give 
the Ocean Box a finished appear- 
ance. It can be cut from the page, but 
a better solution is to make several 
photocopies on a good plain -paper 
copies. The best label should be kept 
for final use, and a spoiled copy used 

for layout. This "layout" copy 
should be lightly glued to the speaker 
housing and all of the appropriate 
drilling done, then removed and the 

good label applied. 
If the surface the label is to be 

mounted on is smooth, the label can 

be directly applied to the surface with 
rubber cement. 1 f the surface is rough 
or broken by openings, as is the pro- 
totype's, the label should be glued to 

a thin sheet of cardboard before be- 

ing cut out. Any 1 " knobs with indi- 
cator lines can be used with the four 
control pots. The on- off /volume 
knob on the front should be an at- 
tractive type that goes with the speak- 

Continued on page 104 
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Encyclopedia of Electronics. (TAB Pro- 
fessional & Reference Books. Hard cov- 
er. 983 pages. $60.00.) 

As its title implies, this is a truly mas- 
sive volume, both in terms of size and 
scope. The encyclopedia covers just 
about every topic in electronics, starting 
with "A Battery" and ending with "Zone 
of Silence." It has all its information list- 
ed in logical, alphabetical order. All topic 
entries are in capsule form, many accom- 
panied by a schematic, drawing or photo. 

There are more than 3000 key topics, 
all cross -referenced and indexed for easy 
look -up. To keep everything on an even 
keel, the index tells you not only on what 
pages relevant information on a given 
topic appears, but the pages on which al- 
lied illustrations and /or tables appear. 

Created by an editorial board of 20 
leading electronics experts, and edited by 
Stan Gibilisco, this work represents a fine 
one -volume source of detailed informa- 
tion for the whole breadth of electronics. 
Its succinct, information- packed presen- 
tations and easy subject locatability 
should make it among the most heavily 
used books in one's library. 
Landmobile and Marine Radio Technical 
Handbook by Edward M. Noll. (Howard 
W. Sams & Co., Inc. Soft cover. 576 
pages. $24.95.) 

A complete atlas of the commercial 

two -way radio field, this book covers 
landmobile, marine and personal radio 
services in full technical detail. More than 
just a simple quick- reference guide, this 
book is basically theory- oriented. It pro- 
vides technical discussions of two -way ra- 
dio circuits used in modern mobile com- 
munications equipment. It also provides 
maintenance and installation data for ser- 
vice personnel and discusses the types of 
test equipment generally used in mobile 
radio servicing. 

Coverage is very comprehensive. 
Among the topics discussed are: two -way 
radio services and frequency bands; 
transmission characteristics and modu- 
lation; solid -state theory for radio com- 
munications; digital and microprocessor 
electronics; antenna systems; repeater 
stations and cellular radio; radar equip- 
ment and satellite communications; and 
much more. 

A no- nonsense text style and liberal use 

of photos, schematics and drawings make 
this book an ideal study guide for those 
who wish to obtain FCC certification in 
commercial mobile communications. In 
fact, the book closes with an "FCC Li- 
censing, Operating Practices and Exami- 
nation Requirements" chapter that serves 

as an excellent guide in this area. If there 
is a weakness, it's in the shallow coverage 
of cellular telephones. 

Forrest Mims's Computer Projects by 
Forrest M. Mims III. (Osborne /McGraw- 
Hill. Soft cover. 249 pages. $14.95.) 

If you're interest is computing, rather 
than using a computer as an "appliance," 
this book is for you. It shows you how to 
really take charge of your computer's 
abilities with programs you enter at the 
keyboard and, in some cases, hardware to 
attach to your computer to make it do 
what you want it to do. It does this with a 

number of software and hardware "proj- 
ects," each of which is designed to exer- 
cise your grey- matter. 

The projects are built around programs 
written in Microsoft BASIC. Program 
examples given in the text are in the ver- 
sions of BASIC for the IBM PCjrand Ra- 
dio Shack Color Computer, but they can 
be adapted for use on other computers 
that use Microsoft BASIC. Whatever 
hardware is required for a project con- 
nects to your computer via joystick ports. 

Projects covered in this book are quite 
varied and were selected to demonstrate 
the computer's capabilities. A brief sam- 
pling include: a computer storage oscillo- 
scope; computerized security alarms; an- 
alog sensors for computers; analog com- 
puter techniques for digital computers; 
computer -aided drafting; creating cus- 
tom characters with an X -Y plotter; ex- 
perimenting with computer art, etc. 

UllllilNEW LITERATURE iil 
Satellite TV Booklet. A 16 -page booklet 
from Luxor North America Corp. answers 
78 most -frequently asked questions 
about satellite television. It is organized 
into seven sections under the headings: 
Getting Started, The Channels, The 
Birds, Satellite TV programming, The 
Dish, Satellite TV Receivers,.and Tuning 
In. Simple diagrams and captions visually 
portray basic operation of a home satel- 
lite TV system, location of the Clarke 
satellite belt and a typical satellite foot- 
print. For a free copy of "Everything You 
Need to Know About Satellite TV," write 
to: Luxor North America Corp., 600 108 

Ave., N.E., Bellevue, WA 98004. 

Hard -to -Find Items Catalog. Contact 
East is offering a free one -year subscrip- 
tion to its new tool and instrument cata- 
log. The catalog lists more than 5000 
hard -to -find items for assembling, in- 

stalling, testing and repairing electronic 
equipment. Products include precision 
hand tools, tool kits, test instruments, 
soldering supplies and static -control de- 
vices. For a free copy, write to: Contact 
East, P.O. Box 786, N. Andover, MA 
01845. 

Parts & Equipment Catalog. Jameco's 
80 -page, 1986 catalog lists more than 
3800 electronic parts, accessories and 
products useful to engineers, technicians 
and experimenters. Product lines include 
everything from linear and digital ICs to 
diodes and transistors to resistors and 
capacitors. Many pages are dedicated to 
Apple, IBM, Commodore and Tandy 
TRS -80 computer peripherals and acces- 
sories. New in this edition (and very han- 
dy to have if you are a circuit designer or 
experimenter) are eight pages of IC pin - 
out data. Among other items listed are: 
optoelectronic devices, test instruments, 

power supplies, connectors, IC sockets, 
cables, prototyping materials and tools. 
For a copy of the catalog, send $1 to: 
Jameco Electronics, 1355ME Shoreway 
Rd., Belmont, CA 94002. 

Electronic Products Catalog. The latest 
Heath catalog describes in full detail 
more than 400 audio, video, automotive 
and marine, communications, test instru- 
ment, computer hardware and software 
and home electronic products, many of 
them in kit form. New additions include: 
a keyless doorlock kit; a digital rain 
gauge; an antenna noise bridge, vlf con- 
verter, active SWL antenna and Touch 
Tone decoder for communications; and a 

radiation monitor, RS -232 breakout box, 
digital LC bridge and 25 -MHz dual -trace 
oscilloscope in the test equipment area. 
For a free copy, write to: Heath Co., St. 
Joseph, MI 49085. 
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A Multi -Function Radio -Control System 

By Forrest M. Mims III 

Remote control is a field which offers 
many interesting opportunities for the 
electronics experimenter. For example, 
I've used various remote -control meth- 
ods to control the volume of a TV set, the 
joystick inputs of a computer, a minia- 
ture guided rocket, and air -borne motor - 
driven cameras suspended from kites and 
balloons. 

In this column, I will describe an easily 

assembled, single- channel radio -control 
system with many on /off control applica- 
tions. First, here's a case study that il- 
lustrates the versatility of such a system. 

Radio -Controlled 
Telephone Bell 
Recently, my brother Keith called to tell 
me he was scheduled to give an important 
speech to officials at the head office of the 

company for which he works. The subject 
of his speech was telephone etiquette, and 
Keith had devised a clever way to catch 
the attention of his audience. During a 

key part of the speech, he planned to trig- 
ger the bell of a telephone placed on the 
podium. He would then answer the phone 
and simulate a conversation with the non- 
existent caller. 

After explaining his plan, Keith asked 

if I could design for him an infrared or ra- 

dio remote -control unit to trigger the bell 
in the phone. An infrared system would 
be very compact and easy to conceal. But 
it might be difficult to guarantee line -of- 
sight to the receiver. A radio system 
would be bigger, but it would work with- 
out direct line -of- sight. Both methods 
would be susceptible to possible noise 

that might cause the bell to be triggered 
without a signal from Keith. The princi- 
pal noise source that might affect the in- 
frared receiver would be artificial lights, 
particularly fluorescents. Noise sources 

that might trigger a radio receiver include 
electromagnetic disturbances transmitted 
by nearby electric motors, light switches 
and lightning. Interference from CB and 

other radio -frequency transmitters might 
also cause false triggering. 

Our discussion about the relative mer- 

its and demerits of infrared and radio re- 

mote- control systems quickly became 
moot when Keith asked if I could assem- 

ble a working system during a brief visit 
he planned to make to my office. Visions 
of a sophisticated, noise -immune, re- 
mote- control system vanished from my 
mind as I asked Keith to stop by a Radio 
Shack store on the way to my office and 
buy the cheapest radio -controlled toy car 
in stock. 

Keith arrived with a radio -controlled, 
'/ scale U.S. Army jeep purchased for 
the sale price of $9.88. I immediately 
switched on my oscilloscope and began 

studying the operation of the jeep's non - 
crystal- controlled receiver and control 
system. The telephone Keith planned to 
use during his speech was an antique 
model with a nonfunctioning bell. There- 
fore, we decided to use an ordinary 21/2- 

inch doorbell from a hardware store (Ea- 
gle Electric Manufacturing Co. No. 292). 

Most of the receivers in the R/C toy 
cars I've disassembled use driver transis- 
tors to switch the car's motors off and on. 
The doorbell we planned to use, however, 
consumed much more current than the 
drive motor of a toy car. Fortunately, the 
receiver in the Radio Shack jeep incorpo- 
rated an output relay. This greatly simpli- 
fied assembly of Keith's system since the 
relay could directly control the bell. 

Within two hours or so, I managed to 
install the receiver from the toy jeep in- 
side a plastic cabinet. The bell was mount- 
ed on the outside of the cabinet, and the 
batteries for both the receiver (9 volts) 
and the bell (6 volts) were installed inside 
the cabinet. The pocket -size transmitter 
reliably triggered the bell each time its 

button was pressed. Unfortunately, so 

did the CB rig in my pickup. Even though 
the toy receiver was far from being noise 
immune, Keith managed to use the re- 

mote- controlled bell quite successfully. 
He reduced the chance for an unwanted 
ring by switching on the concealed receiv- 

er just before his speech. 

Practical R/C Systems 
The Federal Communications Commis- 
sion regulates radio -control transmitters. 

Prior to 1983, users of R/C transmitters 
whose output power exceeded 100 milli - 
watts were required to secure a license 
from the FCC. The license requirement 
was eliminated in 1983 as part of the Rea- 

gan administration's program to reduce 
federal regulations. 

Today, anyone can operate an R/C 
transmitter that has been tuned and certi- 
fied by an FCC licensed second -class ra- 
dio operator. The transmitter must oper- 
ate at one of the frequencies authorized 
by the FCC, and its output power must 
not exceed 4 watts. 

Some day I plan to design an ultra - 
miniature, crystal -controlled R/C trans- 
mitter having an output power of less 

than 100 milliwatts. Until then, I'll con- 
tinue to use commercial R/C equipment, 
which is relatively inexpensive, readily 
available and easy to use. 

Types of R/C Systems 
Most commercial R/C systems are in- 
tended for use by model car, boat and 
plane enthusiasts. These systems range 
from inexpensive single -channel units to 
those having seven or more channels. 

Most commercial systems use "digital - 
proportional" modulation. This is not a 

true digital modulation method wherein 
control signals are transmitted as se- 

quences of binary words. Instead, control 
signals are embedded as one or more vari- 
able- duration pulses, one for each chan- 
nel, within a constant interval period 
called the frame. The duration of the in- 
dividual pulses within the frame deter- 
mines the position of the servos connect- 
ed to the receiver's output. The signal 
from the receiver of this kind of R/C sys- 

tem is not suited for directly driving a re- 

lay. However, a relatively simple decoder 
circuit can be designed to accomplish this 
function. 

A second kind of commercial system 
uses pulse -proportional modulation. 
Here, the transmitter sends a series of 
pulses to the receiver at a rate of about 6 

Hz. The receiver is connected to an elec- 

tromagnetic actuator with a movable arm 
that flips back and forth each time a pulse 
is received. Varying the pulse parameters 
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Fig. I. Block diagram of Wee I and Commander radio -control system. 

varies the average position of the actua- 
tor's arm. Pulse- proportional modula- 
tion is used in very simply R/C installa- 
tions for model planes in which only the 
average position of the rudder is con- 
trolled. This kind of R/C system will di- 
rectly drive a relay, but the relay will chat- 
ter instead of being either on or off. 

A third kind of commercial R/C sys- 
tem, which is rarely used to control mod- 
els, uses a simple on /off method of con- 
trol which is well suited for driving a re- 
lay. When a switch on the transmitter is 
pressed, a tone is transmitted. The receiv- 
er decodes the tone and actuates a relay, 
motor or other electromechanical device. 
This kind of system is ideal for single - 
channel applications such as actuating a 

camera, pager, intrusion alarm or bell. 

Commercial R/C Systems 
For experimenters with a small budget or 
those who need a "quick- and -dirty" R/C 
system, a single -channel unit salvaged 
from a toy R/C car will suffice in some 
applications. Often, the major drawback 
of such systems is limited range (a few 
hundred feet) and susceptability to noise 
and interference from signals on nearby 
frequencies. Interference usually occurs 
when the receiver's operating frequency 
is not crystal controlled. 

A good time to look for salvageable 

single -shcannel R/C toy cars is during the 
first few months after Christmas. Unsold 
systems are sometimes available on sale 
for as little as $10 and returned systems, 
particularly defective ones, are available 
for even less. 

Some relatively low -cost toy cars use 
the same digital -proportional modula- 
tion method of more sophisticated sys- 
tems. The receivers of such systems are 
usually crystal controlled. These systems 
enable multi -channel operation. If you 
want to control more than one device 
with a single transmitter, you might want 
to consider such a system. 

Radio Shack sells for $16.95 a trans- 
mitter and receiver pair designed specific- 
ally for controlling toy cars (catalog No. 
277 -1012). The transmitter is crystal con- 
trolled, but the receiver is an inductively 
tuned unit. This system uses tone modu- 
lation to permit the receiver to control a 

left /right steering motor and a forward/ 
reverse drive motor. 

I discussed this R/C system in detail in 
"The Electronics Scientist" column in 
the January 1984 issue of Computers & 
Electronics (pp. 96 -103). This column, 
which you should be able to find at most 
libraries, includes several circuits for 
modifying both transmitter and receiver 
to make them suitable for controlling de- 
vices other than motors of toy cars. 

A disadvantage of R/C systems de- 
signed to control toy cars is their suscep- 
tability to interference and electrical 
noise. If your budget permits, you can 
achieve better results by purchasing an 
R/C system designed specifically for con- 
trolling more sophisticated model planes 
and boats. One system with which I have 
experimented extensively is the Aero 
Sport Two. This 2- channel R/C system 
operates in the 72 -MHz R/C band and is 

therefore unaffected by signals in the 
27 -MHz CB and R/C bands. The receiver 
is enclosed in a plastic housing, weighs 
about two ounces and measures 1 " /," x 
121/11 " x %". A complete system is avail- 
able for $54.99 plus postage and handling 
from Hobby Shack (18480 Bandilier Cir- 
cle, Fountain Valley, CA 92708). It in- 
cludes a transmitter, receiver, two servos 
and a battery box for four AA cells. 

The Aero Sport Two is a true digital - 
proportional system and is, therefore, de- 
signed to operate servos, rather than re- 
lays. I have designed a simple circuit that 
enables the Aero Sport Two receiver to 
drive an optoisolator. For details, see the 
"Experimenter's Corner" column in the 
January 1983 issue of Computers & Elec- 
tronics (pp. 28, 33, 104 -107). 

A Multi- Function 
Single- Channel R/C System 

The preceeding commercial R/C systems 
each have important advantages and dis- 
advantages. Without modification, how- 
ever, none is well suited for the simple 
task of single -channel, go /no -go (on /off) 
control. Ace R /C, Inc. (Box 511, Hig- 
ginsville, MO 64037), a manufacturer and 
supplier of R/C equipment since 1953, 
sells a single -channel transmitter /receiver 
pair ideally suited for general purpose, 
go /no -go remote control applications. 
The transmitter, called the Wee I, has an 
output of nearly 500 milliwatts. The Wee 
1 measures only 5'% " x 2'/, " x 2'/,,. "and is 

available as a kit (1 I K16 at $19.95) or fac- 
tory assembled (I I K l 7 at $29.29). 

Two versions of Ace's Commander su- 
perheterodyne receiver are designed spe- 
cifically for use with the Wee 1. One is de- 
signed for a 2.4 -volt nickel- cadmium 
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power supply (I2K 12) and the other for a 

3 -volt supply (12K13). Each is available 
assembled but without an enclosure for 
$26.50. Weight is less than an ounce, and 
size is l'/,. " x 11/4 " x 

Figure 1 is a block diagram that illus- 
trates operation of the Wee 1 transmitter 
and Commander receiver. In operation. 
the transmitter's crystal -controlled oscil- 
lator generates an r -f carrier signal that is 

amplified and coupled to a 52 " telescopic 
antenna. The transmitter includes a nor- 
mally -off 1000 -Hz multivibrator coupled 
to the r -f oscillator through a buffer tran- 
sistor. When the switch that supplies 
power to this tone oscillator is closed, the 
carrier is modulated by the 1 -kHz tone. 

The receiver incorporates a crystal - 
controlled superhet circuit and a tone de- 

coder. When the receiver detects a carrier 
signal having the proper r -f and tone fre- 
quencies, it supplies an output current 
capable of directly driving a small relay, 
optoisolator or external circuit. 

Any of five FCC -authorized frequen- 
cies can be selected for this transmit- 
ter /receiver pair. The frequencies are 

26.995, 27.045, 27.095, 27.145 and 
27.195 MHz. Selecting a frequency re- 

quires some planning, particularly if oth- 
ers may be using R/C systems within half 
a mile or so of your location. Interference 
from CB radios might also cause prob- 
lems. The 40- channel CB band extends 
from 26.965 to 27.405 MHz and encom- 
passes all five frequencies at which the 
Wee 1 transmitter is available. The 
27.145 -MHz R/C frequency is close to 
CB channel 14 (27.125 MHz), a frequen- 
cy used in many older 100 -mW toy trans- 
ceivers. The 27.195 -MHz R/C frequency 
is even closer to CB channel 19 (27.185 

MHz), the popular trucker's channel. 
Therefore, you may reduce potential in- 
terference problems by selecting one of 
the three other frequencies. 

Incidentally, the frequency of the crys- 
tal in a superhet receiver does not match 
the frequency of the crystal in the trans- 
mitter whose signal the receiver is intend- 
ed to receive. The receiver crystal is al- 
ways ground for a frequency 455 kHz 
lower than that of the transmitter's crys- 
tal. Thus the crystal of a superhet receiver 
designed to detect the signal from a trans- 

ACE 
COMMAUDER 

RC 
RECEIVER 

(SEE 7ExT) 

rig. 2..-1 .Ilulli- funrliun radio control receiver with optoisolator output. 

mitter operating at a frequency of 27.145 
MHz will have a frequency of 26.690 
MHz (27.145 - 0.455 = 26.690). 

Figure 2 shows how Ace's Citizenship 
receiver can be connected to an optoisola- 
tor which, in turn, can drive an external 
circuit or a relay. Resistor R1 limits cur- 
rent to the infrared -emitting diode in the 
optoisolator. Resistor R2 limits current 
to a red indicator LED that shows when 

the receiver has received a signal. 

A General Electric Hl 1 A 10 GaAs di- 
ode/npn phototransistor optoisolator 
was used in the prototype circuit I assem- 
bled. However, any similar optoisolator 
should also work. 

Figure 3 shows how the receiver and the 
external optoisolator circuit can be in- 
stalled in a compact plastic enclosure that 
measures only 4" x 2" x "A." (Radio 
Shack No. 270 -220). By installing the op- 
toisolator and R1 on a perforated board, 

Fig. 3. Internal layout of a general -purpose radio- control receiver system. 
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space is made available for later installa- 
tion of additional components. 

Using the Single -Channel 
R/C System 

Before connecting the battery to the sys- 

tem, be sure to carefully check the wiring 
to make sure there are no errors. Also, 
make sure none of the exposed pc connec- 
tions on the receiver board touch the 
phone jack or other exposed terminals. 
Each time the power switch is closed, the 
indicator LED will flash to indicate the 
receiver is functioning. 

There are many practical applications 
for this single -channel R/C system. The 
simplest is to install a piezo- buzzer (Radio 
Shack No. 273 -065 or similar) inside the 
receiver's case and use the system as a 
pager. There's ample space for the buzzer 
between the optoisolator and the 3 -volt 
battery (see Fig. 3). Connect the positive 
terminal of the buzzer to the receiver's 
blue lead and the negative terminal to the 
receiver's green lead. 

I installed a piezo- buzzer in the proto- 
type unit for this purpose. However, I 

connected its leads to the circuit by means 
of a miniature connector so the buzzer 
can be easily removed when not needed. 

The output transistor inside the opto- 
isolator will drive many circuits directly. 
It will also function as a low- current 
switch for activating a camera such as Ko- 
dak's disk camera. Figure 4 shows how 
the receiver can drive an external relay. 
This permits the system to control devices 
that exceed the switching capability of the 
optoisolator alone. 

To test the immunity of the system in 
Figs. 1 through 3 to interference from CB 
units, I tried keying the 40- channel rig in 
my pickup at the frequencies near that at 
which the R/C system operates while 
whistling into the microphone. Even 
though the receiver was only a few feet 
away, in no case did false triggering oc- 
cur. Incidentally, the FCC prohibits us- 
ing a CB station to whistle for entertain- 
ment purposes, but transmit audio tones 
that last no longer than 15 seconds for the 
purpose of making contact. 

Though the receiver is apparently im- 
mune to r -f interference, it is susceptible 
to electromagnetic -pulse phenomena. 
For example, a nearby lightning bolt will 
trigger from one to several quick flashes 
of the indicator LED. The receiver LED 
will also flash when an electric space heat- 
er switches on and off. Fortunately, this 
occurs only when the receiver antenna is 

Fig. 4. .1 relay interface for ugenerul purpuse radio-control sl'.stenl. 
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within a few feet of the heater. If these 
sources of false triggering pose a prob- 
lem, you can connect a timer circuit to the 
optoisolator that will trigger an output re- 
lay only when the received signal exceeds 
a preset interval. See Engineer's Mini - 
Notebook: 555 Timer /C Applications, 
published by Radio Shack, 1984, for tim- 
er IC design tips. 

Caution: Because of the possibility of 
interference, never use an R/C system to 
control any circuit or system under cir- 
cumstances that might endanger life or 
property. For example, an R/C system 
should never be used to control a life sup- 
port system. Also, when using an R/C 

system, you must abide by the radio ser- 
vice rules and regulations of the FCC. For 
detailed information about these regula- 
tions, write the Federal Communications 
Commission, Gettysburg, PA 17326. 

Going Further 
The catalogs available from ACR R/C 
Hobby Shack and other R/C dealers in- 
clude abundant information about radio 
control. Fred Marks has written two of 
the best books available on the subject. 
They are Getting the Most from Radio 
Control Systems and Basics of Radio 
Control Modeling, both published by 
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Kalmbach Publishing Co. (1027 North 
Seventh St., Milwaukee, WI 53233). 
They are usually available from hobby 
shops that specialize in R/C models. 

For detailed information on remotely - 
controlled photography using Kodak's 
disk camera, see my "Experimenter's 
Corner" columns in the Nov. and Dec. 
1982 and Jan. 1983 issues of Computers& 
Electronics. These three columns de- 
scribe in great detail the operation of the 
disk camera and how to modify its shutter 
switch for remote actuation. Also de- 
scribed are various methods of triggering 
a disk camera, including a one -shot tim- 
er, interval timer, various light triggers 
and, of course, radio control. The third 
article describes how to make aerial pho- 
tographs by flying an R/C disk camera 
from a kite or helium -filled balloon. 

Old Business 
In the May 1985 installment of this col- 
umn, I described an experimental security 
alarm system in which resistors are con- 
nected across ordinary magnet switches. 
This permits the alarm's controller to de- 
termine which sensor has been penetrat- 
ed. In this column I observed that "I 
don't know if this method is an original 
idea, but it works quite well." In re- 
sponse, Sherwood M. Kidder, President 
of Northern Instruments, sent this inter- 
esting letter: 

"I really had a surprise when I recently 
purchased a copy of Modern Electronics 
and saw your article on the security alarm 
system, because it is quite similar to the 
one I developed in 1979. My system does 
provide for some of the shortcomings' 
that you describe. The resistive link and 
comparator were described in a patent 
application, #49807, June 1, 1979 ... In 
your article you questioned the originali- 
ty of the system and I just wanted to let 
you know that a similar system has been 
developed." 

Incidentally, you can find a detailed ex- 
planation of how to design a simple com- 
puter- controlled intrusion alarm system 
based on the resistive burglar alarm con- 
cept in Forrest Mims's Computer Proj- 
ects, Osborne /McGraw -Hill, 1985, pp. 
227 -242. AE 
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IIIiIHA RD WARE HACKER Il/liti 

Reworking video games, EPROMs and EPROM 
burning, more laser printer info, technical literature 

By Don Lancaster 

We'll start with our usual reminder that 
this is your column, and you can pick up 
technical help by using the phone number 
shown in the "Need Help ?" box. Best 

calling times are 8 AM to 5 PM -Moun- 
tain Standard Time. 

I also have lots of free stuff available 
for you, including book and product lists, 
a Laserwriter demo pack, printer glos- 
saries, some shaft encoder software, and 
bunches of other neat stuff. Just call or 
write to get in on the fun. 

Onward and upward ... . 

Can Surplus Video Game 
Boards be Adapted for 
Home Use? 
Well, yes and no. I get an astounding 
number of helpline calls from people who 
found some old commercial video game 
boards and would I please show them a 

simple way to convert the RGB (red - 
green -blue) game video output to NTSC 
(Never The Same Color) broadcast televi- 
sion format, preferably via vhf channel 3 

or 4. To which I reply: "Uh, why do you 
suppose the video -game people went to 
all that RGB trouble in the first place ?" 
The answer, of course, is that they needed 
images that were much better than the 
usual broadcast quality. The bottom line 
is that most video games output far too 
much information far too fast to do any- 
thing but produce a hopeless smear on a 

stock TV set. Things get even worse if you 
try vhf entry via the tuner. 

For the best possible image, the video - 
game people use three separate channels 
for the red, blue, and green color infor- 
mation. Any other color is produced by 
suitably blending these three colors in va- 

rious combinations. The red, blue, and 
green channels are kept separate all the 
way from the computer memory through 
to the individual guns on the CRT display. 

Some video games will further compli- 
cate things by using more dots per scan 

line and more lines per field than does 

broadcast TV. Others may scan the dis- 
play sideways to give a picture that is tall- 
er than it is wide. Unusual scanning and 
formats will cause all sorts of problems 
on a stock color TV set. 

We saw how to get from split sync to 
composite video and back again in the 
September 1985 Hardware Hacker. Sim- 
ple circuits like these work well for most 
personal computer video needs. Some- 
thing much more elaborate may be re- 
quired for video -game use. Motorola 
makes a special RGB -to -NTSC converter 
chip called the TDA 1133. You might like 
to check this device out. Sample circuits 
appear on their data sheet and in their 
companion ap notes. 

Fig. 1. A typical EPROM. 

The best solution for home use of a 

commercial video game is to actually use 

an RGB monitor and make direct connec- 
tions. This method will bypass the re- 
sponse limits of NTSC encoding and de- 

+5V AB A9 VPP a A10 a 07 06 05 04 03 

2716 
(top view) 

A7 A6 AS A4 A3 A2 Al AO 00 01 02 GND 

+5V A8 At All WI A10 a 07 06 05 04 03 

2732 
(top viw) 

A7 A6 AS A4 A3 A2 Al AO 00 01 02 GND 

+5V MI NC AS A9 All bF A10 t-E 07 06 05 04 03 

2764 
(top Om) 

VPP Al2 A7 A6 AS A4 A3 A2 Al AO 00 01 02 GND 

+5V PGM A13 AB A9 All 0E A10 CE 07 06 05 Od 03 

27128 
(top view) 

VPP Al2 A7 A6 A5 A4 A3 12 Al AO 00 01 02 GND 
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4Kx8 

8Kx8 
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Fig. 2. Here are the pinouts for the four most popular EPROMs. 
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VPP is only needed 
while programming. 

Fig. 3. How to connect a 2764 EPROM. 

coding. RGB monitors are readily avail- 
able and are not all that expensive these 
days. Chances are you will be very disap- 
pointed if you try to use a stock color TV 
receiver instead. 

What is an EPROM? 
An EPROM is a very popular type of 
computer memory that you can program 
yourself. The name stands for Erasable 
and Programmable Read -Only Memory. 
Once programmed, the EPROM will re- 
member what you taught it. An EPROM 
is a nonvolatile memory, which means 
that you do not have to keep the power 
applied to keep the memory alive. 

EPROMs are now very large, very 
cheap, and extremely easy to use. Most 
personal computers, printers and periph- 
erals use EPROMs for firmware. 

Hardware hackers quickly learn to love 

EPROMs, since they let you rearrange 
the scenery to suit yourself. More impor- 
tantly, even the largest EPROMs are now 
so cheap that many hackers are now put- 
ting two or three times the features into 
their computers or peripherals than they 
originally had. 

As an example, we saw in the Novem- 
ber '85 Hardware Hacker how to put a 
double -size EPROM into the monitor of 
an Apple Ile. This lets you have both the 
"old" monitor that is essential to run 
most older Apple software, plus a "new" 
monitor that lets you pick up features 
that include the mini -assembler, inter- 
rupts, and such. 

Apple just doubled the size of the 
EPROM in the I lc and now calls it the 3.5 
ROM. This expanded memory interfaces 
with their new 3.5 -inch diskettes, has an 
AppleTalk interface and a few self -test 
routines, and also picks up some of the se- 

rial port commands that would not fit in- 
side the original chip. 

Figure 1 shows a typical EPROM. The 
most popular and most used EPROMs 
are the 2716, 2732, 2764 and 27128. These 
are available from Intersil and Hitachi, 
among others. For sources, use the ads 
you'll find right here in Modern Elec- 
tronics. The pinouts for these popular 
chips appear in Fig. 2. 

As you can see, the EPROM package 
has a glass window on top. To erase the 
EPROM, you direct very strong short 
wavelength ultraviolet light through the 
window. You can do this with a commer- 
cial EPROM eraser or simply by leaving 
the EPROM out in the sun for a week. 

How does an EPROM work? 
To understand how any memory 

works, separate all the pins into four 
groups. These groups are the power lines, 
the address lines, the data lines, and the 
control lines. Figure 3 gives details for the 
2764, which seems to be the most popular 
EPROM in use today. 

The organization of an EPROM is de- 
cided by the total number of bits available 
and by how many bits are grabbable at 
one time when a word is accessed. In the 
case of the 2764, the "64" stands for 64K, 
which means that there are a total of 
65,536 bits available. All of the storage 
bits are grouped into 8 -bit words. So, the 
2764 is organized as 8K x 8, meaning that 
there are 8192 separate words of 8 bits 
each. You read or write only one whole 
word at any instant. 

There are only two supply lines needed 
to read the EPROM, namely + 5 Vdc and 
ground. The + 5 volts must be well regu- 
lated and thorougly bypassed. The cur- 
rent drawn by an EPROM will depend on 
its size and its operating mode, but some- 
thing around 100 milliamperes is more or 
less typical. EPROMs using CMOS tech- 
nology draw much less current, particu- 
larly in their standby mode. 

A second power supply voltage is need- 
ed only while the EPROM is being pro- 
grammed. This voltage very much de- 
pends on both the EPROM manufacturer 
and the type number, although typical 
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To STANDBY, connect the chip 
select (20) to +5 vdc. This will dis- 
able and power down the chip. 

To READ, connect program (27) 
and VPP (1) to +5 vdc. Connect 
the chip select (20) and the out- 
put enable (22) to ground. 

To PROGRAM, connect the out- 
put enable (22) and program to 
+5vdc. Connect chip select (20) 
to ground. Next, apply +21 vdc to 
VPP (1). Select the address and 
input the data. Then bring the pro- 
gram (27) line to ground for exactly 
50 milliseconds to bum the word 
you have selected. 

Fig. 4. Using the control lines. 

values will be + 12.5, + 21 or + 24 volts 
dc. It is extremely important to use the 
right programming voltage for your par- 
ticular EPROM! Fail to do so and you 
will either lose data or "fry" the chip. 
Note that an "A" suffix EPROM usually 
is a low- voltage, nonstandard device. 

Data is put into the EPROM once dur- 
ing programming. Since we have 8 bits 
per word, we'll need eight data lines, or 
one data line for each bit. During actual 
use, data is read, or output, from these 
data lines to the microcomputer peripher- 
al controlling the EPROM. 

The particular word to be programmed 
or to be read is chosen by a set of address 
lines. Because there are 8192 words in an 

8K x 8 EPROM such as the 2764, we 

need 13 address lines. This happens be- 

cause the 13th power of two is 8192. 

These 13 address lines are usually num- 
bered from AO through Al2. 

To select a certain address, a binary 
pattern is put onto the address lines. For 
instance, to find word decimal 1659, a bi- 
nary pattern of 0 0110 0111 1011 has to 
be placed on the EPROM address lines. 

Because there are more address lines in 
a typical microcomputer than there are in 

a typical EPROM, the high -order address 

lines on the computer are separately de- 

coded to decide when to activate the 
EPROM. 

As an example, the 2764 used for the 
top half of the Apple Ile monitor sits at 

the top of the Apple address space from 
hex $E000 to hex $FFFF. Of the 16 Apple 
address lines, the top three go to an ad- 
dress decoder that actives the EPROM, 
while the bottom 13 lines go directly to the 
EPROM. 

Finally, we have the three control lines 

-chip- enable (20), the output -enable 
(22) and the program (27) lines. These 

three lines decide what the EPROM will 
do at any time. 

The various combinations of control 
lines are shown in Fig. 4. To read the 

EPROM, hold the chip -enable and the 
output enable at ground and connect pro- 
gram and Vpp (1) to + 5 volts dc. 

To put the EPROM in a standby mode, 
connect the chip -enable to + 5 volts dc. 
This puts the EPROM in a power -down 

mode that does not care in what state the 
other control pins are. 

To program the EPROM, first connect 
the output -enable (22) and program (27) 

to + 5 V dc. Ground the chip -enable (20). 
Apply the proper programming voltage 
to V PP (1), which will typically be + 21 V 

dc-be sure and check. 
Continuing, select an address and in- 

put the desired bit pattern on the data 
lines. To blast the word into the EPROM, 
bring the program (27) pin to ground for 
exactly 50 milliseconds and then return 
this pin to + V dc. 

Some newer EPROMS have a shorter 
programming time and some have "intel- 
ligent" programming algorithms that let 

you match the programming pulse width 
to what is needed. Be sure to consult the 
individual EPROM data sheets to deter- 

mine exactly what is called for. 
Today's EPROM's are so large that 

there is no way you could possibly pro- 

Bishop Graphics 
5384 Sterling Drive 
Westlake, CA 91359 
(818) 991 -2600 

Burr -Brown 
Box 11400 
Tucson, AZ 85734 
(602) 746 -1111 

Desktop Publishing 
Box 5425 
Redwood, CA 94063 
(415) 364 -0108 

E -Tech Services 
Box 2061 
Everett, WA 98203 

(206) 872 -9004 

Hitachi 
1800 Bering Drive 
San lose, CA 95112 
(408) 292 -6404 

Hughes Solid State 
500 Superior Avenue 
Newport, CA 92663 

(714) 759 -2942 

NAMES AND NUMBERS 

Intel Corporation 
3065 Bowers Avenue 
Santa Clara, CA 95051 
(408) 987 -8080 

Maxim 
510 N. Pastoria 
Sunnyvale, CA 94086 
(408) 737 -7600 

Micro Power Systems 
3100 Alfred Street 
Santa Clara, CA 95054 
(408) 727 -5350 

Mitsubishi Electronics 
777 North Pastoria 
Sunnyvale, CA 94086 
(408) 730 -5900 

Motorola 
Box 20912 
Phoenix, AZ 85036 
(602) 244-6900 

NOAA/NGSDC 
325 Broadway 
Boulder, CO 80303 

(303) 497 -3000 

Personal Publishing 
245 South Parkside 
ltaska, IL 60143 

(312) 250 -8900 

Romulus Microcontrol 
Box 8669 
Rockville, MD 20856 
(301) 540 -8863 

SAMS 
4300 West 62nd Street 
Indianapolis, IN 46206 

(800) 428 -SAMS 

Slliconix 
2201 Laurelwood Road 
Santa Clara, CA 95054 
(408) 998 -8000 

Teledyne Semiconductor 
1300 Terra Bella Avenue 
Mountain View, CA 94039 
(415) 968 -9241 

Texas Instruments 
Box 5012 
Dallas, TX 75265 

(214) 995 -3821 
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HARDWARE HACKER .. 

gram one by hand, one byte at a time, 
without making a fatal error. So, our ob- 
vious next question is . . . 

How do I Program 
an EPROM? 
There are two reliable ways of program- 
ming an EPROM. You can use a service 
that does this for you, or else you buy 
your own EPROM programmer and eras- 

er and do the chip burning yourself. 
My favorite EPROM programming 

service is E -Tech Services, which charges 
something like $14.50 to program a 2764. 
You usually submit your EPROM code 
ready to read on an Apple- compatible 
diskette. An east -coast source for 
EPROM programming is Romulus Mi- 
croconirol, but I have not personally 
checked these people out. 

Most local computer clubs either own 
an EPROM programmer and eraser out- 
right or will have a member who does cus- 

tom programming for others. 
For the many hackers who require only 

an occasional EPROM to be burned, 
these programming services are far and 
away the best way to go. Note that you 
would have to burn two dozen or more 
chips to pay for your own EPROM burn- 
er and eraser. 

On the other hand, your own local 
EPROM burning service could be a very 
profitable venture. 

You'll find there are two styles of 
EPROM burners. There's the industrial 
"stand- alone" type that typically costs 

$1000 or more, and the "plug -in" style 
that fits a slot on an Apple or other per- 
sonal computer and is often priced any- 
where from $50 to $250. 

What should you look for in an 

EPROM burner? I would always choose 
the plug -in type because it costs much less 

and has all of the disk, printer, and com- 
munications resources of the controlling 
computer available to it. I would also 

make sure the burner could program at 

least a 27128, and preferably could han- 
dle a 27256 or even a 27512. 

If the programmer can also handle 

EPROM -like devices such as PALs, 
PLAs, FPLAs and so forth, so much the 

better. Prices of these new devices are 

dropping dramatically and have exciting 
hacker potential. 

Should you be stuck with an older 
EPROM burner that can handle only a 

2732, I have some plans available for sim- 
ple adaptors that let you work up to a 

2764 or even a 27128 on it. Write or call 
for your no- charge copies. And, if you 
want more info on microcomputer mem- 
ory in general, check out volume one of 
my Micro Cookbook (SAMS #21828). 

Where Can I Find out 
More About Laser Printers? 
Laser printers are fast becoming the op- 
portunity of the decade. And, if you 
think what is here now is rather impres- 
sive, the stuff just around the corner is 

downright scary- spooky even. 
To show you where things sit right 

now, the original of this entire column 
was written, "drawn," and typeset using 
plain old Applewriler on an Apple Ile. 
That includes all of the text, all of the 
drawings in final form, a / /of the pictorial 
symbols, and all the detail work such as 

the initial cap, the end logo, and even that 
title "racing stripe." For examples of 
what I generated with a laser printer, see 

Fig. 1 through 4 (including captions) and 
the "Names and Addresses" and "Need 
Help ?" boxes. 

The big question is how can you tap this 
opportunity goldmine? 

As with any other field, specialty maga- 
zines are your first and foremost way of 
getting current and useful technical infor- 
mation. 

There are two brand -new laser printing 
specialty magazines. One is Desktop Pub- 
lishing, the other is Personal Publishing. 

As a reminder, I also have a free laser 
printer demo pack waiting for you if you 
call or write. Don't pass this one up. 

Any New Tech Literature? 
Great heaping mountains of it came in 
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this month. Let's start at the top of the big 
pile before it collapses .. . 

From Texas Instruments, volume 11 of 
the TTL Data Book, along with a MOS 
Memory Data Book, and a separate Sup- 
plement to the MOS Memory Data Book. 
These are all first -rate data manuals from 
a major source. You'll find lots more on 
those EPROMs in these two MOS mem- 
ory books. 

From Silconi.v, a Mospower Data 
Book, and a hard bound book titled Mos- 
power Applications. While this later je.%- 

el has a $25 list price, it is a cut above usual 
application -note collections. There's I It, 
of info here on power field -effect transis- 
tors, switching -mode power supplies, 1d- 

ephone circuits, and more. 
From Maxim comes an exciting data 

book on lots of new linear integrated cir- 
cuits. This One is called C410S Data ,1e- 

quisition Products. Maxim is both a sec- 

ond source of Intersil products as well as 

the innovator of some really wild linear 
integrated cirucits. One of these forms a 

complete line- operated power supply us- 

ing nothing but a 4 -pin mini -DIP pack- 
age, two capacitors and two resistors. 

From Bishop Graphics, comes Circuit 
Drafting and Technical Manual. Besides 

all your usual tape and dot stuff, this 
dude has lots of hints on printed- circuit 
layout, electronic schematics, mil stan- 
dards, and so on. 

And, somewhat near the bottom of the 
barrel, a host of "second tier" data 
books. These include the Data Aequisi- 
nor IC Handbook from Teledyne and a 

f;111 -line catalog from Micro Power Sys- 
tems. There's a CMOS Databook from 
Hughes; a Data Book Supplement from 
Burr Brown on A "D converters and op 

amps, and a pair of books from Mitsu- 
bishi on very large high -power semicon- 
ductors -Power Module Data Book and 
Power Module Application Book. All of 
these are usually free on written request 
or a phone call. 

Finally, remember that the way to end 
up working hard is to also play hard. For 
$3.00 from NOAA, get a copy of Thermal 
Springs List for the United States. AE 

NEED HELP? 
Phone or write your Hardware 
Hacker questions directly to: 

Don Lancaster 
SYNERG ETIC S 
Box 809 
Thatcher, AZ, 85552 
(602) 428 -4073 

F-rt- "An 
COMING 

enthralling 
inside look MMttcv1 \1 t - r-- f ..[at] what makes this 

amazing high -tech 
industry tick. Highly 
recommended." 
-Modern Electronics 

"The entire book is a 
joy to read. Best of all, it is 

a first -person account by a bonafide pioneer." - Creative Computing 

"Full of fascinating stories and adventures." 
-Jeff Hecht, author of Beam Weapons 

"An engaging, fast -paced tour." - Kirkus Reviews 

Siliconnections 
Coming of Age in the Electronic Era 

By FORREST M. MIMS, III 

Illus. with photos / $16.95 at bookstores, 
or order direct from Dept. PL., 

1221 Ave. of the Americas, New York 10020. 
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QUALITY ETCHED PC BOARDS 
IN LESS THAN S MINUTES. 

Convenieiteconomical, high quality production of I2"xl2 ' 

panels is obtained using Kepro's Bench Top Spry Etcher, cnly 
S765. Kepro -the one stop source for all yo it F rcrotype and 

Short Run PCB needs. 

Kepro Circuit Systems. Irc 
Write for full line catalog or cLll 

1.800- 325 -3878 1.314- 343 -1630 (Visacuril 

630 Axminister Drive Fenton, MO 63C26 -2992 
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Apricot's Computers and Speedup Boards 

By Eric Grevstad 

I love innovative, elegant designs and I 

love raw hot -rod speed; I spend a lot of 
time trying to reconcile the two with a 
third factor, my gnawing need for miserly 
economy. With this month's products, 
I've succeeded. 

For stylish design, the Apricot F2 is an 
MS -DOS machine that looks like modern 
art and is priced like a K -Mart special. For 
performance, I've been cruising around 
the A &W and pulling up next to AT 
owners at stoplights to test four speedup 
boards, add -ons that replace the PC's 
model Intel 8088 to give extra power at 
much less than an AT's cost. 

The British Invasion 
What's the best buy in IBM -compatible 
computing? I'd pick the Tandy 1000, 
with the Leading Eagle Model D as a pos- 
sible rival. The best buy in MS -DOS com- 
puting, however, is Britain's Apricot 
Fl -an 8086 -based unit with 512K mem- 
ory, 720K of floppy disk storage, parallel 
and serial ports, monochrome and color 
monitor interfaces, and GEM Desktop, 
GEM Write, GEM Paint, and communi- 
cations software, all for $995. It's a 
remarkable value, but you must be indi- 
vidualist enough to appreciate it. Apri- 
cots aren't PC- compatible, and that 720K 
of disk space consists not of two 5.25 " 

drives but one 3.5 " microfloppy. 
Before you go off in search of clones, 

let me say that the Fl 's only software 
disadvantage is that its programs aren't 
available by cheap mail -order as 5.25 " 

ones are. If you stick to store dealers, 
you'll find hundreds of Apricot titles, led 
by the Lotus, Microsoft, Ashton -Tate, 
and Software Publishing (PFS) libraries. 
And the hard -shelled disks are a pleasure 
to use -fast, quiet, and roomy enough to 
make you wish IBM would hurry up and 
change to them as everyone expects will 
happen someday. 

In most ways, the Apricot is a pleasure. 
I tested the F2 ($1,495), which has a sec- 
ond disk drive for 1.4 megabytes of mass 
storage; the F10 ($1,995) has one micro- 

Apricot F2 features 8086 CPU, 512K of RAM, two 720K floppy -disk drives serial and 
parallel ports, color and monochrome interfaces and GEM software. 

floppy and a 10- megabyte hard disk. Any 
one of the three, used with Apricot's 
sharp 10" tilt- and -swivel color monitor 
($495), is the best -looking computer a 
desk could want, combining high -tech sex 
appeal with an amazingly trim 8 " by 17 " 

system footprint. 
WordStar seemed a little slugglish, but 

the Apricot was a perky performer with 
my test copies of dBase II and 1 -2 -3. It's 
not truly a 512K machine, since it loads 
both its BIOS (basic input /output sys- 
tem) and MS -DOS into RAM, but the 
408K left over should be adequate. 

Only beginners, as I said in the Novem- 
ber issue, will want to sacrifice another 
226K for graphics drivers and the easy but 
uninspiring GEM Desktop, though GEM 
Paint is an enjoyable doodler and GEM 
Write a simple mouse -driven editor. (As 
that issue hit the stands, predicting "No 
one will call GEM Desktop innovative or 
orginal," Apple forced Digital Research 
to modify its icon "look." Apricot says it 
will bundle the revised GEMware.) 

What's bad about the Apricot? Well, 
while I grew to like the cordless mouse (it 
resembles a Star Trek gadget, sitting on 
your desk while you twiddle its top like an 
arcade trackgall), I hate infrared key - 
boards-a dumb gimmick for PCjr and a 
dumb gimmick here, with a synthesized 
"signal received" keyclick (even if you 
are using a fiber -optic connector) that 
drives you mad. 

The keyboard has appealing features, 
such as a battery- powered time /date 
clock and calculator usable within a pro- 
gram, and a good typing response. But its 
design is nothing like IBM's; while Apri- 
cot- version programs can take advantage 
of its function -key layout and special 
keys, I can't forgive the tiny Control key 
where Alt belongs and Caps Lock where 
Control ought to be. It makes WordStar 
even worse that it was already. 

If the Fl, F2 and F10 had a BIOS ROM 
chip and a socket for a PC -style key- 
board, I'd be ecstatic. As is, the British 
trio are finely engineered, attractive al- 
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ternative for those willing to be a little 
offbeat in return for a bargain. 

Scoop: The Next Apricot 
Apricot is working to overcome Yanks' 
objections. For this column's Election 
Day deadline, a company official 
graciously leaked word a month before 
release of the Xen (pronounced Zen), a 
system using an 80286 CPU running at 
7.5 MHz with no wait states. Besides 
claiming 60- percent more speed than 
IBM's bulky PC AT, the Xen has a trim 
profile (its power supply sits on the floor) 
and combines one or two 720K micro - 
floppies with a 20 -MB hard disk and op- 
tional tape backup. 

That means Apricot is still betting on 
3.5 "drives (though an external 5.25 "unit 
will be available), but there are optimistic 
signs: the Xen will come with Microsoft 
Windows and have an AT- instead of 
Apricot -style keyboard. Hinted a spokes- 
person, "I think that shows the direction 
in which we'll be heading." If that's true 
-if the Xen adds more mainstream cone 
patibility to the family tradition of sleek 
designs and low prices- Apricot might 
become my favorite computer compan 

Blazing Boards 
Apricot and other firms, in fact, reflect 
an irony: while we all owe IBM thanks for 
setting defacto standards, there's almost 
never a compelling reason to buy IBM 
products (unless you're hamstrung by 
corporate dictates). If you want AT per- 
formance, for example, you can buy sev- 
eral machines that are cheaper, faster, or 
both. Better yet, if you don't need Xenix 
support or weird 1.2- megabyte floppy 
disks, you can save thousands of dollars 
by accelerating your existing PC or XT. 

Speedup boards, the new CPUs that do 
this, fall into two categories. Some simply 
plug into an expansion slot, requiring 
special software to switch between your 
old 8088 and another, faster computer. 
Others, harder to install but transparent 
once installed, involve pulling the 8088 
and running a cable between its socket 
and the board with the new processor. 

Testing two of each, I found the pairs di- 
vided another way: some boards double 
your PC's speed, while some more than 
quadruple it. 

Taking the four permutations one at a 
time, the plug -in, double -speed board is 

the category pioneer, Orchid Technol- 
ogy's PCturbo 186 ($945 with 256K). 
Once you've plugged in the PCturbo and 
reclosed your IBM's case, you can use 
your old CPU and memory as if nothing 
had changed -until you load the speedup 
software by typing TURBO, booting the 
board's 8 -MHz 80186, switching to its 
own memory, and leaving the 8088 to 
handle input /output chores. 

Orchid's is no longer the fastest board 
available, but it's still very quick- scroll- 
ing text in a flash, cutting a Lotus 1 -2 -3 

recalculation in half (see table). Its soft- 
ware supplies wonderful disk caching and 
system- customizing options (up to four 
RAM disks apiece for the PC and PCtur- 
bo!). Unfortunately, it balked at some 
copy -protected programs, refusing to run 
Symphony, Framework, and dBase III 
from floppies, though an Orchid tech- 
nician told me hard disk installations are 
less timing- sensitive. If that fails, there's 
always the GOPC command to return 
processing to the 8088. 

Another "slow" speedup is Quadram's 

,. ..... 

Quadrant Corp. 's 8086 Quadsprini board (above) merely doubles a PC's speed. Applied 
Reasoning Corp.'s 80286 PC -elevA Tor board (below) quadruples il. 
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PC Speedup Board Benchmarks 

Norton Lotus GEM 
SI Type WordStar 1 -2 -3 Draw 

IBM PC 1.0 34.54 1:58.75 6.42 8.33 
IBM AT 5.7 39.68 43.48 2.27 2.79 
Quadram QuadSprint 2.0 28.78 51.78 3.87 4.62 
Orchid PCturbo 186 3.5 9.55 1:01.49 3.02 4.23 
ARC PC- elevATor 9.2 7.23 26.02 1.59 2.05 
STD PC286 9.2 24.79 26.72 1.40 1.77 

Notes: All boards tested with a two -disk, 320K IBM PC with color monitor; all tests except Norton 
average of multiple times in seconds. Norton SI (Norton Utilities System Information) perform- 
ance index relative to PC. Type: DOS Type command to scroll a long text file on screen. Word- 
Star: Search and replace with Esc key pressed for maximum off -screen spreadsheet. GEM Draw: 
Time to redraw zoomed or full -sized image of graphics picture. 

QuadSprint, a simpler board with an 8086 
chip connected by cable to the 8088 

socket. Despite a faster 10-MHz clock 
rate, it proved somewhat slower than the 
Orchid in use as well as installation 
(though, if you don't panic during the 
lobotomy procedure of prying out the 
8088, it's a matter of 10 minutes' work 
compared to five). 

On the other hand, the QuadSprint is 

the most economical speedup ($645). It 
uses your PC's existing memory instead 
of obsoleting your investment. It's al- 
most as fast as the PCturbo, and a big im- 
provement on the plain PC. And it ran 
every program I tried. 

So much for the double -speed boards; 
what about the quadruple- speeders? 

Both pack the power of an AT- beating 
8 -MHz 80286 (and offer terrifying 
10-MHz models); neither ran my pro- 
tected Framework and dBase III disks. 
Neither seemed 100- percent debugged. 
But both left me cackling maniacally, 
scorching through search -and -replaces 
with a PC that seemed to hover an inch 
above the desk. 

If you like Orchid's approach, you'll 
like Applied Reasoning Corp.'s PC- 
elevATor ($1,495 with 512K, $1,695 with 

1 MB). Like the PCturbo, it plugs in easi- 
ly and leaves your 8088 system alone until 
you run an UP program or go back 
DOWN. A 330 -byte program, LEVEL, 
helpfully says "You are upstairs" or 
"You are downstairs," as if you couldn't 

Order Back Issues of 

THE MAGAZINE FOR ELECTRONICS 6 COMPUTER ENTHUSIASTS 

BACK ISSUE ORDER FORM 

Please send me the following issues of Modern Electronics @ $2.50 each: 

Month(s) &Year(s) 

Number ordered @ $2.50 each: Total Payment Enclosed. 
(Check or M.O. only.) 

NAME: 

COMPANY (Optional): 

STREET ADDRESS: 

CITY: STATE: ZIP' 
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tell from text scrolling at warp speed or 
screens redrawing with a sort of violent 
shimmer. 

By contrast, Seattle Telecom & Data's 
PC286 board evicts your 8088, uses only 
its own memory, and costs more ($2,695, 
though that includes the 80287 math chip 
that's a $400 option from ARC). But it's a 

gorgeous hunk of board, bristling with 
heat -sink fins and slots for expansion 
boards of its own, memory upgrade waf- 
ers ($600 per 512K) for up to 1.5 mega- 
bytes on top of the standard 640K. 

Active as soon as your turn on your 
computer, it ran Symphony (unlike the 
PC- elevATor) and displayed smoother 
screen handling- sluggish screen hand- 
ling, in fact, waiting on the PC's slow 
BIOS and handling BASIC at half the un- 
modified speed. With applications and 
number -crunching benchmarks, the 
PC286 was similarly tremendous. 

Of the two, I'd pick the PC- elevATor 
for its moderate cost and dual -mode op- 
eration, which not only gives a fallback 
position (if a program fails, you can run it 
on the 8088) but lets ARC add improve- 
ments by updating its BIOS software. If 
you can only afford one -tenth instead of 
one -quarter the price of an AT, or don't 
need to move mountains of spreadsheet 
or do computer -aided design work, the 
QuadSpring is a likable, low -cost helper. 

Names and Addresses 
Apricot Inc. 

47173 Benicia St. 
Fremont, CA 94538 

415 -659 -8500 

Orchid Technology Inc. 
47790 Westinghouse Dr. 
Fremont, CA 04539 
415490 -8586 

Quadram Corp. 
4355 International Blvd. 
Norcross, GA 30093 
404- 923 -6666 

Applied Reasoning Corp. 
765 Concord Ave. 
Cambridge, MA 02138 
617.492 -0700 

Seattle Telecom & Data Inc. 
2637 151 Place N.E. 
Redmond, WA 98052 
206- 883 -8440 
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By Glenn Hauser 

You can't miss "The National Radio of 
Texas," KCBI, if you're driving along 
U.S. 380 east of Denton, west of Prosper. 
In a pasture next to the road is a small 
metal building next to two strange -look- 
ing antennas. They are home -made corn- 
er reflectors, consisting of a relatively 
short and stocky vertical radiating ele- 
ment sticking up from the ground (the 
feed lines are buried) at the apex of a 
right -angled network of reflecting wires 
extending much higher. The one aimed 
northeast was in use, while the duplicate 
toward the southeast was ready to fire up 
as soon as management was prepared 
with funding and programming for an 
evening service to Latin America. We 
shouldn't say "fire up," since all that r -f 
energy has proved capable of setting the 
grass afire by heating stray pieces of metal 
on the ground, fusing the dirt around it 
red -hot. Most shortwave stations use en- 
tirely different antenna designs, curtain 
arrays, rhombics or log -periodics. 

We knew it was KCBI since their signal 
was blasting into our car shortwave radio. 
There were no gates, keep -out signs, and 
no identification expect for a van with 
station insignia, so we dropped in for a 

visit. Although identified with Dallas, 
dozens of miles away, KCBI program- 
ming tapes recorded in Dallas are played 
right here, a few feet from the converted 
mediumwave 50- kilowatt transmitter. 
Most are on cassette, but there's a reel 
machine for Radio Earth on Sunday 
afternoons. The live "Today in Dallas" 
call -in at noon (CT) Mon. -Fri. is relayed 
directly off their 89.3 -MHz FM station, 
and the newscasts which follows comes 
via the FM subcarrier. 

Chief Engineer Dave Briggs is quite 
proud of his equipment, especially his in- 
novative harmonic trap design. Refining 
the harmonic suppression was a major 
reason for the long delay in getting on the 
air a year ago. There is room for more an- 
tennas; one will serve Mexico in coopera- 
tion with HCJB's station in McAllen, 
Texas, KVMV, which was reported some 
time ago to be interested in shortwave; 

and Briggs hopes to put up a high -power 
antenna eventually for other clients on 
this land which is leased from him. 

We appreciate the cordial reception 
transmitter engineer Tom Buxton gave 
us. He's also responsible for continuity, 
switching announcements and tapes. Sev- 
eral times he had to hustle to recycle the 
transmitter, which suddenly dropped off 
the air, so there were still some bugs in it. 

Although KCBI has stuck to frequencies 
in the 25 -meter band, the equipment is 

capable of operating on all bands from 6 

through 21 MHz. 
The "coming" station is still NDXE, 

Opelika, Alabama. Al Quaglieri has in- 
terviewed Dickson Norman about his 

plans and problems. He blames the 
healthy Voice of America budget for a 

shortage of transmitter production at 

U.S. manufacturers Continental and 
Harris, and was hoping instead to get one 
delivered early in 1986 from France's 
Thomson -CSF. NDXE was still only a 
cleared piece of land with some site im- 
provements, but no towers or antennas 
either. Norman has a 25 -year plan to 
"conquer the world" by "superwave" 
radio with a power upgrade to 500 kW, a 
digital stereo satellite feed to cable 
systems, and the mass -manufacture of a 
$50 all -wave synchronous -sideband 
stereo receiver. The antenna will be a 

steerable log- periodic vee, unique, he 

claims, among North American broad- 
casters. Also planned is a backscatter 
ionospheric measurement system, to 
enable pin -pointing antenna position for 
maximum target area coverage (a tech- 
nique already used to great advantage by 

Radio Moscow). Furthermore, Norman 
plans to use a Kahn Universal AM Stereo 
Generator, for concert -hall fidelity with 
no platform motion. 

A spring 1986 airdate is now the earliest 
possible; a tentative schedule has been 
put together for bands to be used, but not 
yet specific frequencies: 1400 -1800 UTC 
to Europe on 17 and 21 MHz, to North 
America on 15; 1800 -2300 to North 
America on 15; 2300 -0900 to South 
America on 9 and 11; 0000 -0300 to 
Europe on 9 and 11; 0900 -1200 to the 
Pacific on 6 MHz. 

FCC Threatens Pirates. The Federal 
Communications Commission monitor- 
ing station in Grand Island, Nebraska, 
has issued a notice that it has busted 
several pirate broadcasters, and has lo- 
cated many others near the following 
cities, which will meet the same fate if 
they don't voluntarily quit: Richmond, 
Charlottesville and Staunton, Virginia; 
Youngstown, Ohio; Miami and Orlando, 
Florida; Minneapolis, Minnesota; Wash- 
ington, DC; Louisville, Kentucky; 
Waterbury, Connecticut; Newark, Dela- 
ware; Grand Rapids and Lansing, Michi- 
gan; San Francisco, California; Arkansas 
City, Kansas; Fort Smith, Arkansas. 

Ham Nets. If you know exactly where 
and when to tune, you can eavesdrop or 
participate, as the case may be, in discus- 
sions which may coincide with your spe- 
cial interests. Check an hour earlier or lat- 
er in case there's been confusion due to 
standard vs. daylight time. A World 
Peace Net, for the exchange of ideas and 
information about peace movements in 
different countries, meets Saturdays at 
2355 UTC on 14250. The Halo Mission- 
ary Net, among people who are involved 
in missionary broadcasting, occurs Sun- 
days at 1930 on 21390. 

Project 137.5 Would you like to do 
some radio sleuthing and help solve a 
mystery? If you tune to 137.5 MHz and 
monitor for several days you will prob- 
ably hear several satellites passing in rath- 
er closely spaced groups every 12 hours. 
In eastern U.S., the times have been run- 
ning around 0000 and 1200 UTC; the 
times of satellite passes are, of course, 
different in other parts of the world. 
There seems to be a maverick satellite op- 
erating on this frequency that has been 
most difficult to identify. To make mat- 
ters worse, it appears that the downlink 
transmitter is being turned on and off at 
unexpected times. Who put the satellite 
up and what is its purpose? The Interna- 
tional Satellite Society would really love 
to know. Report forms and project expla- 
nation sheets are available for a SASE to 
ISS, Project 137.5, Box 670, Oxford, OH 
45056, according to Victor G. Blackwell, 
Director. 

DX Listening Digest is a new publica- 
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COMMUNICATIONS . .. 

tion which attempts to put together all the 
significant DX news of the month, pri- 
marily but not limited to shortwave 
broadcast, drawn from a wide variety of 
published and broadcast sources. And 
half of each issue is devoted to Enjoying 
Radio, edited by David Newkirk, a 
unique forum bridging the gap between 
ham and SWL, technician and novice, 
equipment and philosopy. Samples are 
$1, subscriptions $17, from Glenn 
Hauser, Box 490756, Fort Lauderdale, 
FL 33349. 

Now our summary of shortwave sta- 
tion news from around the world: 

Listening Reports 

Abu Dhabi. The new 500 -kW transmitters 
of Voice of the UAE are currently registered 
tentatively: 5960 21 -22, 6155 20 -22, 6185 

20 -21, 7145 16 -20, 7215 16 -20, 7225 03 -07, 
9595 16 -18, 9630 18 -20, 964() II -13, 9655 

18 -20, 11715 12 -14, 11815 14 -16, 11860 14 -16, 
1189012 -16, 11915 16 -18. 15115 12 -16, 15230 

12 -14, 15275 12 -14. 15330 12 -14. 17820 10 -12 

(via Bob Padula, Australian DX News) 
Alaska. The tentative winter schedule for 

KNLS. Anchor Point: 0630 -0930 in English 
due west on 6035, 0930 -1200 6025, 1200 -1300 
6030, 1330 -1500 6145; 1500-2030 in English 
and Russian due north on 7355 (via Harold 
Sellers, DX Ontario) 

Australia. Keith Glover, whose warm and 
friendly voice many long -time shortwave lis- 
teners consider synonymous with Australia, 
retired on Oct. 26. Radio Australia won't he 

the same without him, and we wish him the 
very best. 

Austria. Radio Austria International's 
schedule through March for the Western 
Hemisphere: to South America, 22 -02 on 
1 1660. 22 -24 on 9760; eastern South America 

00-02 on 9760; Central America 02 -04 on 

9580, 11660; North America 01 -05 on 6000; 
western North America 05 -07 on 6155; eastern 

North America I2 -I 3 on 15320. Programs are 

in German, Spanish and English. 
Bhutan. Two Indian DXers visiting Radio 

NYAB, Sudipto Ghose and Prodyut Banerjee, 
report in Asian DX Review that we may not 
have to wait until the end of 1987 for the instal- 
lation of an Indian 50 kW transmitter. An in- 
terim 5 kW shortwave transmitter was to go on 

the air by the end 01 1985; it will later become 

the standby. Frequencies vary widely; nomi- 
nally 7040 and 3395, but on one occasion actu- 

ally on 6788 and 3320 instead. 

Cameroon. The National Radio, Yaounde, 
has escaped heavy interference on 9745 kHz by 

moving far out of band to 9355, well heard for 
several hours before sign -off at 2400, includ- 
ing news in English at 2100, and classical music 

on Sundays after 2300. 

Costa Rica. A new high -powered shortwave 
station was imminent at presstime, Radio Lira 
Internacional, part of Adventist World Radio. 
Christian Zettl visited the existing MW station 
on 1540 kHz in Alajuela; he learned that the 
initial shortwave schedule would be 09 -13 and 
22 -03 on the 49 and 25 meter bands, partly in 

English. 
Chile. A fellow DX listener has volunteered 

his service to provide QSLs for two Chilean 
stations which would otherwise not reply. 
Send reception reports for Radio Nacional 
and Radio Agricultura directly to Carlos Tole- 
do Verdugo, Casilla 166, San Fernando, VI 
Region, Chile, enclosing 2 IRCs or SI for re- 

turn postage (via Don Moore). 
El Salvador is definitely the location of the 

Nicaraguan clandestine Radio Monimbo. In 
DX South Florida, Bob Wilkner reports that 
long -range direction- finding (presumably 
FCC) has put it at 13 -29 North, 89-44 West, on 
the coast near La Libertad, not far from the 

Guatemalan border. The frequency is slightly 
below 6230 kHz. 

Guam. Although opposed by ham radio in- 
terests, KTWR has been granted permission to 
use the 7 -MHz band, just like any other Pacific 
broadcaster, even though it's under U.S. juris- 
diction. The tentative D85 schedule shows 
7105 at 0445 -1200, 7115 at 1145 -1400, 7165 at 

1045 -1315, and 7200 at 1 145 -1430 (via Bob Pa- 

dula, ADXN). 
Guatemala. The mystery generic music 

"Nat King Cole" station, testing for months 
on 9960, has turned into Radio Caiman, an- 
other Cuban clandestine. The initial schedule 
was for an hour to a sesquihour at 7 am and 8 

pm Cuban time, except Sundays 9 am and 7 

pm. During the winter, that converts to 1200, 

0100, 1400 and 0000 UTC. The frequency is 

announced, but never the station's schedule, 
sponsor or location. However, documents 
from the Cuban American National Founda- 
tion have been quoted, and Bob Wilkner of 
DX South Florida got the FCC to triangulate it 
to a point in Guatemala. Besides the usual anti- 
communist news and commentary, there's a 

"Hit Parade," announced in Spanish by a wo- 

man who gives English names and titles with- 
out accent. "Caiman" means alligator. 

Israel. Though Israel Radio's winter 
schedule was not available at press time, it 
should resemble the fall schedule. English was 

at 0500-0515 on 9009, 9435, 9815, 11655; 

1100 -1130 on 17630, 15560, 15425, 11605; 

1800 -1815 on 13720, 11585, 9920; 2000 -2030 
on 11655, 11605, 9435, 7410; 2230 -2300 on 
12025, 11655, 11605, 9435, 7410; 0000 -0030 
and 0100 -0125 on 9815, 9435, 7410; and 
0200 -0225 on 9435, 7410, 5900. 

Korea. North. Current registrations show 
not only the usual Pyongyang site for external 
services, but also 100 kW at Kanggye on 5955 

and 6100, 24 hours, and 100 to 400 kW at Ku- 
jang (Bob Padula, ADXN). 

Liberia. Though the host for a Voice of 
America relay, and a missionary station, 
ELWA, this country lacks its own external 
broadcasting service. The head of state, Doc- 

tor (formerly Sergeant ) Samuel Doe. decreed a 

novel way to fund it- employers and govern- 
ment services, public corporations and the pri- 
vate sector were to contribute 50% of their Au- 
gust salaries towards the project, while citizens 
and residents in rural areas were to contribute 
510 per hut. So reported ELWA, via FBIS and 
Robert Horvitz in Review of International 
Broadcasting. 

Libya. Horvitz also heard Radio Jamahiri- 
yah announce a new listener- participation 
program, "A Chat Worldwide," inviting peo- 
ple to send in tapes introducing themselves. 
and their hobbies, suggestions, greeting 
friends, dedicating songs. Cassettes should be 

sent to the African Service of Radio Jamahiri- 
yah, P.O. Box 333, Tripoli, Socialist Peoples 

Libyan Arab Jamahiriyah. The broadcast is 

somewhere around 1900 on 15450. 

Mexico. While ham radio provides a valu- 
able communications service following natur- 
al disasters, such as the September earth- 
quakes, it's not necessarily the only means, as 

media publicity would lead you to believe. We 
found that Radio Mexico Internacional sur- 
vived the quakes and immediately went into 
full coverage of the disaster, including "we're 
OK" messages to relatives abroad. on 9705, 

1 1770 and 15430 kHz up to 24 hours a day. 
And XEWW was doing it, too, on 6165 and 
9515. Earthquake -conscious KGEI, San Fran- 
cisco, also handled personal messages in the 

other direction on 9615. 

A few weeks later in Oklahoma, we found 
the strongest Mexican on 120 meters was not 
Radio Huayacocotla, 2390kHz, but RadioJu- 
venil, Piedras Negras, 2480 -a second har- 
monic, but loud and clear during darkness. 
The correct callsign is XEVM. 

New Zealand. Here's the current (summer) 
schedule for Radio New Zealand: 1725 -2005 

on 1 1780 and 15150; 2255 -0045 and 0355 -0630 

(Saturdays also 0045 -0355) on 17705, 15150; 

0855-1115 on 9600 and 11780 (via Don Cook, 
DX Australia). 
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Oman. A new site on the southern coast near 

Yemen has been registered, at Thumrait with 
two 100 -kW transmitters: 5955 at 20 -24, 7120 

at 04-06, 9510 at 04 -08 & 18 -20, 9605 at 16 -20, 

11715 at 14 -18, 11820 at 06 -16, and 15130 at 

08 -14 (Bob Padula, ADXN). 
Su'udi Arabia. Following up our November 

item about jamming, Lamont Jensen points out 
that the seven 2- megawatt and three 1 -mega- 
watt Continental transmitters installed in the 
Kingdom since 1976 are all composed of two 
separate transmitters run through a combining 
network. They are separable, so the regular 
program could be carried at half -power (still a 

hefty signal) freeing up an equal number of 
I- megawatt and 500- kilowatt transmitters for 
jamming, needing only a proper antenna. 

.Souf/r Africa. For those who would like to 
hear how the South African government re- 

ports events in this troubled country, here is 

the current tentative schedule for broadcasts 
in English: 0300 -0426 on 9585, 7270, 5980, 
4990 and 3230; 0630 -0730 on 11900, 9585, 
7270, 5980; 1100 -1156 on 17780, 15220, 

11900; 1300 -1556 on 17780, 15220, 7270; 

7100 -2156 on 11900, 9585, 7270; and 

0200 -0256 on 9615. 6010, 5980. Only the last is 

intended for North America. Also try the 
SABC domestic service on 4835 around 0400. 

U.S.A. "World of Radio" is now scheduled 

on WRNO: UTC Sats. 0400 -0430 on 6185, 

UTC Suns. 0030 -0100 on 7355, and Suns. 
1400 -1430 on 9715. Those who listen every 
week will be kept well -informed on radio de- 
velopments, especially shortwave. 

With enough receiver sensitivity, and a suf- 
ficiently low noise level, any location in the 
U.S. is likely to have a selection of "regular" 
harmonics audible from mediumwave broad- 
cast stations in the region during darkness, 
and often peaking around sunrise and sunset. 
In Oklahoma in October, we were treated to 
these, in addition to the Mexican: KCRX, 
2860, Roswell NM; KZNG, 2680, Hot Springs 
AR; KZIA, 3160, Albuquerque NM; KNEL, 
2980, Brady TX; KWSH, 2520, Wcwoka OK. 

Yugoslavia. Aside from the 500- kilowatt 
transmitters being installed at Bijeljina, there 
are new 10 -kW registrations for Zagreb on 
6150 and 7160 at 0430 -0600, 1400 -1430, 18(X)- 

2200 and certain days also at 1430-18(X) (Bob 
Padula, ADXN). ME 
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Please mention you sass it in 
Modern Electronics when pur- 
chasing advertised products. 

CABLE -TV 

BONANZA! 
SINGLE 

ITEM LIND 
PRICE 

DEALER 
10 -UNIT 
PRICE 

RCA 36 CHANNEL CONVERTER (CH. 3 OUTPUT ONLY) 29.95 

88.95 

18.00 ea. 

72.00 ea PIONEER WIRELESS CONVERTER (OUR BEST BUY) 

LCC -58 WIRELESS CONVERTER 92.95 76.00 ea 

JERROLD 450 WIRELESS CONVERTER (CH. 3 OUTPUT ONLY) 105.95 90.00 ea. 

SB ADD -ON UNIT 109.95 58.00 ea 

BRAND NEW - TRIMODE UNIT FOR JERROLDS Call for specifics 

MINICODE (N -12) 109.95 58.00 ea 

MINICODE (N -12) VARISYNC 119.95 62.00 ea 

MINICODE VARISYNC W /AUTO ON -OFF 179.95 115.00 ea 

M -35 B (CH. 3 OUTPUT ONLY) 139.95 70.00 ea 

M -35 B W /AUTO ON -OFF (CALL FOR AVAILABILITY) 199.95 125.00 ea 

MLD- 1200 -3 (CALL IF CH. 2 OUTPUT) 109.95 58.00 ea 

INTERFERENCE FILTERS - CH. 3 24.95 14.00 ea 

JERROLD 400 OR 450 REMOTE CONTROLLER 29.95 18.00 ea 

ZENITH SSAVI CABLE READY (DEALER PRICE BASED ON 5 UNITS) 225.00 185.00 ea 

SPECIFY CHANNEL 2 or 3 OUTPUT Other products available - Please Call 

Quantity Item Output 
Channel 

Price 
Each 

TOTAL 
PRICE 

California Penal Code $593 -D forbids us 
from shipping any cable descrambling unit 
to anyone residing in the state of California. 

Prices subject to change without notice. 

ni CA Cc ooir 

SUBTOTAL 
Shipping Add 
$3.00 per unit 

COD & Credit 
Cards - Add 5% 

TOTAL 

Name 

Address City 

State Zip Phone Number ( 1 

Cashier's Check Money Order COD G Visa E Mastercard 

Acct ft Exp Date 

Signature 

FOR OUR RECORDS: 

DECLARATION OF AUTHORIZED USE - I, the undersigned. do hereby declare under 
penalty of perjury that all products purchased. now and in the future. will only be used on cable 
TV systems with proper authorization from local officials or cable company officials in 
accordance with all applicable federal and state laws. 

Dated Signed 

Pacific Cable Company, Inc. 
73251/2 RESEDA BLVD., DEPT. M RESEDA, CA 91335 

(818) 716 -5914 No Collect Calls (818) 716 -5140 

IMPORTANT: WHEN CALLING FOR INFORMATION 
Please have the make and model # of the equipment used in your area. Thank You 
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1 FOCUS //Illh!1=11111=1 

By Art Salsberg 

Some years ago, I complained to my son's 
English teacher about the grade he gave 

him on an essay test. It was an A!. I did 
think that the paper he wrote was 

thoughtful, nicely organized, and written 
well. But there were so many spelling er- 
rors, none noted by the teacher, that I was 

compelled to criticize his grading and 

teaching methods. 
"Spelling doesn't count," he said. 

"Everyone eventually learns how to spell 
correctly. It's like one day he no longer 
wets his pants, with or without 
guidance." 

Regrettably, this is untrue, which is 

why so many young people nowadays are 

poor spellers. Which is one reason why 
computer spelling checkers are so pop- 
ular. Other reasons are that everyone 
makes typing mistakes and proofreading 
one's own work is a grueling job. 

Much of my personal experience with 
computer spelling checkers is with Word- 
Star's overlay option, SpellStar. I found 
it to be an interesting wordsmith aid, but 
its limited number of dictionary words - 
about 20,000 -is bothersome. As a re- 
sult, the program pegs too many words as 

being questionable, requiring me to 
spend much time keying in an "Ignore" 
code letter. Nor do I like to spend time 
adding many common words to the dic- 
tionary, except for tech terms. 

There are better "spellers" around 
now, I know. The one I'm writing about 
is proof of that- Webster's New World 
Spelling Checker. " It's based on the pop- 
ular Webster's New World Dictionary 
and Webster's New World Misspeller's 
Dictionary." 
Webster's New World Spelling Checker 
by Simon & Schuster Computer Software 
Division. /For IBM PC /XT /AT /jr with 
128K min. memory and Apple 11c /Ile/ 
Plus with 64K min. memory and 
80- column capability. /Single DSDD 
disk. /$59.95, IBM; $49.95, Apple. 

I examined this spelling checker with a 

feeling of great optimism because it was 

claimed that it checks over 110,000 

words. (Small paperback dictionaries 

Spelling Counts 

words. the 

Checks over 1'10.000 words. 

lets v rplace them 

. sped on weiss"l 
New °,ó° 
MnerY 
Corrects 

ings 

che ckers ,011 p e 

e«ew'tdewp0 
""ss/M w 

wa 
. 

start at about 40,000 words, which is con- 
sidered to be a bare minimum number, 
while the better paperbacks contain up- 
wards of 70,000 words.) 

Following very clear instructions in the 
accompanying manual, which includes 
fine screen displays, I toured the demon- 
stration part of the disk. The interactive 
demo was excellent and the program was 

easy to handle. 
A bevy of operating options are given 

in the program's "Main Configuration 
Menu." The spelling checker is compati- 
ble with a host of word processors. For 
IBM, the choice given includes Bank 
Street Writer, Perfect Writer, pfs:Write, 
Textra, Volkswriter, WordStar and Xy- 
Write, among them, as well as an ASCII 
text file. For Apple computers, there is 

Apple Writer II, Bank Street Writer, 
PIE:Writer, and others, as well as ASCII 
text files. Additionally, if your word pro- 
cessor does not appear on the list, there 
are detailed instructions on how to per- 

form a custom installation. 
Among other configuration settings 

are selecting the scan level and choosing 
to create a special auxiliary dictionary on 
the document disk. (An 1100 -word aux- 
iliary dictionary that can be expanded to 

2000 is on the program disk.) There's a 

choice of four scan levels. These are the 
strategies that the program uses to pro- 
vide suggestions on alternative words to 
replace the ones being questioned. With 
"manual," there are no alternatives is- 

sued. "Quick Scan" searches in the alpa- 
betical vicinity of questionable words 
(400 to 600 words). "Automatic Scan" 
(500 to 2000 words) provides a Quick 
Scan first, then, if no alternatives are 
found, searches further on the basis of 
your past recorded history of making 
spelling mistakes. If you typically make a 

lot of spelling mistakes or typing errors, 
or use a lot of difficult words, then the 
"Full Scan" (2000 to 3000 words) might 
be your best choice. This mode searches 
for transposition errors usually caused by 
typing mistakes as well as phonetic substi- 
tution. (Pressing F5 on an IBM PC when 
in the Automatic Scan mode will also put 
you into Full Scan.) 

The display is broken up into five sec- 

tions or windows. Across the top is infor- 
mation on what's being worked on: 
which file and disk drive are being used, 
and what part of the program is active, 
such as previewing, a selected scan level, 
or the configuration menu. A large win- 
dow below is for listing of words that 
have questionable spelling according to 
the software utility. The user is given an 

opportunity to toggle the Return or Enter 
key to indicate if the word is OK or if it is 

both OK and should be added to an auxil- 
iary dictionary. "Preview" can be by- 
passed if one wishes to do so, moving di- 
rectly into correcting or okaying these 
words as they're shown used in the word 
processor's text. But I feel that going 
through the words listed substantially re- 

duces time expended in the next step. 
This space is also called the "Context" 

window when it's used in the subsequent 

step to display nine lines of text that in- 
corporate one or more words that might 
be incorrectly spelled. The current ques- 
tionable word is highlighted, jumping to 
the next questionable word automatically 
when the previous one is acted upon. A 
small window below it, the "Prompt" 
window, displays the current word high- 
lighted within the nine lines of copy. 
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Webster's New World Spelling Checker b:snell 

T aompatiple ? pis ? xt 

? continously ? spelister ? xywrite 
? dsdd ? spellstar. 
. lic . textra 
? lie . vhs 
? ir ? volkswriter 
? 1100-word 
7 occurence 

. wordprocessor 
wordsmith 

? pcs . wordater 

Select words using the arrow Keys. 

Previewing Instructions: 

Press Enter to change the symbol in front of any of the 
above words. The symbols tell Webster's the following: 

- This word is ok. Don't stop during the edit scan. 
This word is ok. Add it to the auxiliary dictionary. 
This word is NOT ok. Stop during editing. as usual. , 

Press Esc when you are ready to edit your document. 

Previewing 

Screen dump of Webster's during Previewing lists all questionable words found. 

SpellStar - Spelling Check Operation (Checking B:SPELL 

SpellStar is now checking your document for misspelled words. 

Number of words in document 1353 
Number of different words 541 

Number of words in main dictionary: 20863 
Number of words in supplement 
Number of dictionary words checked: 13611 
Number of misspelled words 72 

Total number of misspellings 

PC XT IBM IIC IIE PCS PFS VHS DEMO DSDD OK'D WETS ASCII HITCH ONE'S PROOF 

SIMON SON'S SWAPS HIGHLY KEYING NICELY TEXTRA TOGGLE CHECKER GRADING 

OKAYING OPTIONS PREVIEW SPELLER SWAPPED XYWRITE BYPASSED CHECKERS DIGESTED 
GRUELING SALSBERG SCHUSTER SPELLERS SURNAMES SWAPPING UPGRADED CORRECTLY 
PROGRAM'S SPELLER'S SPELLINGS TYPICALLY WEBSTER'S WORDSMITH BOTHERSOME 
CORRECTING EVENTUALLY PAPERBACKS PREVIEWING PROCESSORS STRATEGIES 
WORDSTAR'S COMPATIBLES HIGHLIGHTED HYPHENATION INCORRECTLY INTERACTIVE 
PROCESSOR'S VOLKSWRITER ADDITIONALLY CONTINUOUSLY CONTRACTIONS 
-Space" = continue. "C" = continuous listing. "'L = stop /start list. 

SpellSlar's listing of questionable words issho wn for the same manuscript used with Web - 

ster's. Note that many common words are questioned. This is due to the small number q/¡ 
words in the main dictionary of the SpellStar program. 

A window at the right of the screen, the 

"Selection" window, lists words that the 
program thinks you really meant to type, 
including alternate spellings, words that 
are incorrectly run together, improper 
hyphenation, abbreviations and contrac- 
tions, and words run together, such as 

"the the." More often than not, the first 
word on the list is the one you typed incor- 
rectly; spelled right, of course. There are 

times when no words are listed, indicating 
that there's nothing in the dictionary that 
it might resemble. For example, "vhs" 

would not bring up a selection of words 
with alternate spelling. (Should you use 

this abbreviation a lot, it should be added 
to the program's auxiliary dictionary so 

that it would not come up again as a ques- 

tionable word. 
The final window at the bottom is the 

"Command" window, which simplifies 
the already easy -to -use commands re- 

quired. The IBM PC version makes fine 
use of functions keys, with eight of them 
employed for fast action. In the Apple 
version, it's almost always a control key- 

letter combination that must be used. 

Moreover, there's disk swapping re- 

quired with an Apple program because 

the dictionary and the program parts 
have to be separate. With only one drive, 
the document has to be swapped, too, 
making three swaps necessary. With an 

IBM PC or true compatible having dual 
drives, no swaps are needed; single -drive 
IBM PCs require dictionary and program 
swaps, an unlikely occurrence since so 

few people have only one drive on this 
machine. DOS 1.1 or higher can be used 

with IBM, while Apple requires DOS 3.3. 
I used the IBM PC version for testing 

purposes. The manual implies that the 
speller's Preview feature is available only 
with this machine or compatibles, not 
with an Apple. The preview feature is a 

distinct plus, I believe, so I utilized this 
feature to its fullest. 

Using The Speller 
The program worked without a hitch time 
and time again, with very few words ques- 

tioned because they weren't in the dic- 
tionary (aside from some technical words 
or some surnames or company names and 
the like). There's only one precaution: the 
Enter or Return key is used only to re- 

place words during editing, except for de- 

cision toggling on the Preview words 

questioned. Other keys are used for all 
other functions. 

After "reading" the document, the 
speller indicates the total number of 
words it digested, then proceeds to scan 

the dictionaries for alternatives (I kept 
the program on Automatic Scan), dis- 

playing letters of the alphabet in proper 
order as it completes each one. The num- 
ber of questionable words toted up is con- 
tinuously upgraded at the same time. 

Since I chose the "Preview" option, a 

list of questionable words were displayed 
on a spelling -check run with a particular 
manuscript I had. The 1065 total words it 
indicated required 120 seconds to display 
all the questionable words; 23 of them. In 
this group, I quickly okayed 13 names of 
people and streets and three highly tech- 
nical terms, leaving me with seven ques- 

tionable words. 
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SOFTWARE FOCUS... 

Webster's New World Spellino Checker b: spell 

always a control key- letter combination that must oe used. 
Moreover, there's disk swapping required witn an Apple program 
because the dictionary and the program parts have to ne separate. 
With only one drive. the document has to oe swapped, too, making 
three swaps necessary. With an IBM PC or true compatiple having 
dual drives, no swaps ere needed: single -drive IBM PCs require 
dictionary and program swaps. an unlikely occurence since so lew 
people have only one drive on this machine. DOS 1.1 or nigher can 
be used with IBM. whsle Apple requires DOS 3.3. 

Automatic scan 

Word in question: compatiple Possible spellings: 

Replacing L. Editing 
) /() Select < 

< Enter) Replace 
(F1) Replace to end 
(Esc) No replacement 
< / <> Edit word 
<Ins> / (Deli Insert /Delete 
<F2> Erase word 

Dictionary keference 
FS, Set scan level 

<F6> Suggest spelling 
<F7> Look up word 

(PgUp to A. PgDn to Z) 
FB> Add the word 

<F9> Whoops! 
<F10) Quit spell check 

compatible 
compatibles 
compatibly 

An incorrectly spelled word is displayed by Webster's in a nine -line context window, with 
possible spellings listed in a right- corner window. Moving a horizontal bar with an arrow 
key to the correctly spelled word and pressing Return twice replaces the questionable word 

in the display and automatically corrects spelling on the document disk. 

Webster's New World Spelling Checker b:spell Automatic scam 

computer spelling checkers are so popular. Other reasons are 
that everyone sakes typing mistakes and proofreading one's own 
work is a grueling lob. 

Much of my personal experience with computer spelling 
checkers is with WordStar's overlay option, SpellStar. I found 
it to be an interesting wordsmith aid. but its limited number of 
dictionary words - -about 20.000 --is bothersome. As a result, 
the program pegs too many words as being questionable. requiring 
me to spend much time keying in an "Ignore" code letter. Nor do 

Word in question: WordStar Possible spellings: 

Replacing L. Editing 
) /o) Select 
(Enter) Replace 
<F1> Replace to end 
<Esc> No replacement 
(l<> Edit wora 
(Ins > / (Deli Insert /Deiste 
<F2> Erase word 

Dictionary Reference 
<F5> Set scan level 

<F6> Suggest spelling 
(F7) Look up word 

(PaUp to A. PgDn to Z) 
<FB> Add the word 

<F9> Whoops! 
<F1O> Quit spell check 

Words tar 
Word star 
Words 

Worst 
Wards 
Word 
Worlds 

Worsts 
Werd 
Wars 

In its editing mode, Webster displays "WordStar." The highlight bar was left in its start 
position and the Return key was pressed twice, allowing the word to remain as is. 

Comparing the foregoing with Spell - 

Star, the WordStar overlay indicated I 

had 1059 total words and also noted that 
there were 547 different ones (which 
Webster's doesn't reveal as a point of in- 
formation). To load, read, sort and scan 

took 80 seconds, or 45 seconds less than 
Webster's. However, it indicated that 78 

words were questionable in contrast to 
Webster's 23 words. Furthermore, its 
preview listing run words horizontally in 
80- column fashion, which is more diffi- 
cult to read than Webster's vertical list of 
words, nine per column. 

At this point in the copy you're read- 
ing, ending with the world "column," 

above, I put Webster's spelling check and 
SpellStar through their paces again. Here 
are the results: 

Word Count 
Webster's 1406 

SpellStar 1353 

? Words Time 
20 140 sec. 

72 120 sec. 

Going quickly through the Preview list, 
only four words among the 20 question- 
able ones listed by Webster's were spelled 
incorrectly. They were marked for edit- 
ing. Most of the rest were apparent trade 
names or abbreviations. Note that one 
hyphenated word "1100- word," was a 

compound modifier preceding a noun, so 

it was correct even though questioned. 
Also, IBM does not use a period at the 
end of "jr" though the speller rightly 
questioned this. I added three words to 
the auxiliary dictionary: PCs, vhs, and 
WordStar. (Being that the name "Sals- 
berg" had been added previously, it was 

not questioned.) 
I stumbled for a moment when I saw 

"pcs" listed, but then realized that it was 
the plural of PC (personal computer). 
The Preview words are not capitalized, 
which would have aided me here, but this 
is a minor shortcoming of the program. 
More important is the fact no word was 
listed as being questionable that one 
would not expect to find. This is the result 
of a fairly full dictionary that's actually 
more than 114,000 words versus Spell - 
Star's built -in 20,863 words. 

Moving into the Context stage took the 
computer 20 seconds, which included 
adding three words to the auxiliary dic- 
tionary. After this, it takes less than five 
seconds of machine time to edit and re- 
place each word. A neat method is used to 
accomplish this. 

The word in question is highlighted in 
the nine -line context text, while a list of 
selected alternatives is displayed at 
screen- right. To select any of the sug- 
gested words, one simply moves a down - 
arrow to the chosen word and presses the 
Return key. Doing this automatically 
substitutes this word for the one ques- 
tioned. The screen requests that your con- 
firm this by pressing Return once again. 
Should a word not be found in the dic- 
tionary, you can try again with a Full 
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scan, though it's unlikely that it was 

missed. Alternatively, you can edit the 
word, shown by itself in a window below 
the Context space. 

When the spelling check is completed, 
an uncorrected copy is also saved auto- 
matically (a .bak file). The whole process 
doesn't consume more time that one 
would spend proofreading by eye, while 
also automatically inserting corrections 
and helping you make an decision by of- 
fering you dictionary alternatives. The 
Webster speller can also be used as a con- 
ventional dictionary. 

Conclusions 
I'm very favorably impressed with N'eb- 
s/er's Spelling Checker. It's got it all to- 
gether, including being able to be placed 
on a hard disk where speed will be en- 
hanced. If there's any shortcoming here, 
it would be the absence of capital letters in 
the Preview list, as cited earlier. 

Though I haven't tried the Apple ver- 

sion, I'm sure it's slower than the IBM 
one since it uses overlays and there's disk 
swapping needed even with two disk 
drives. Also, the Preview feature seems to 
be absent and function keys aren't avail- 
able on Apple computers. 

For an IBM PC or compatible, though, 
this is a super program that's sure to help 
most anyone who does a lot of computer 
text work. It's powerful, does its job fast 

enough to live with, is very easy to use and 
is highly compatible with many word - 
processing programs. By "powerful," 
mean more than just a large dictionary. It 
catches those missing periods at the end 
of abbreviations, such as Dr. for doctor, 
contraction errors such as dont for don't, 
words run together in error, and so on. 
No wonder that I developed a high sense 

of confidence in Webster's Spelling 
Checker, which has a wonderful low price 
of $59.95, too. NE 

Testing CI) Players (from put'( ?4) 

in the order that they are called for, 
would make things a lot simpler. 
Table I I shows what signals are called 
for by the EIAJ in their accompany- 
ing Test Disc Standard, and which of 
these signals are used for which of the 
tests I have discussed. 

The EIAJ Standard is not truly 
perfect, just as CD players aren't. 
Many of the differences between CD 
players have nothing to do with their 
electrical performance. For example, 
the ability of a given player to track a 

disc accurately -even if the disc has 
minor scratches or built -in dropouts 
caused during manufacture of the 
disc- varies considerably among 
current CD players. So, too, does the 
ability to maintain good laser- pickup 
tracking in the presence of outside 
vibration and shock. Many listeners 
find that they can hear differences 
between players that use analog 
filters and those that use digital filters 
and a decoding process known as 

oversampling. 

Say You Saw It In Modern Electronics 

The use of a low -pass filter in so 

many of the measurements (especial- 
ly THD) tends to eliminate any ef- 
fects caused by out -of -band distor- 
tion components or "beats" which 
may, in turn, cause audible effects 
within the audio pass band. Many 
purists will feel that the use of such 

filters in the measurement process 
will tend to make many CD players 
look better on "spec sheets" than 
they actually sound. 

For all of this, the EIAJ has done a 

commendable job in putting together 
this standard. It's a good start 
toward specifying CD player perfor- 
mance in a meaningful manner. And 
if it does fall short of doing the com- 
plete job, there's nothing to prevent 
the more dedicated manufacturer (or 
for that matter, the more dedicated 
product tester and critic) from going 

NEW FROM 
DON LANCASTER 

HANDS -ON BOOKS 
CMOS Cookbook 
TTL Cookbook 
TV Typewriter Cookbook 
Active Filter Cookbook 
Micro Cookbook vol I 

Micro Cookbook vol II 

Enhancing your Apple vol I 

Enhancing your Apple vol II 

All About Applewriter 
Applewriter Cookbook 
Apple Assembly Cookbook 
Incredible Secret Money Machine 

14.50 

12.50 

12.50 

14.50 

15.50 

15.50 
15.50 

15.50 
12.50 

19.50 

21.50 
7.50 

UNLOCKED d SOFTWARE 
Absolute Reset Ile & Ilc 19.50 

Applewriter Toolkit (Dos 3.3e) 39.50 

Applewriter Toolkit (ProDOS) 39.50 

Both Applewriter Toolkits 59.50 

ApplewriteriLaserwriter Utilities 39.50 

Laserwriter Demo Pack FREE 

Appleworks Disassembly Script 49.50 

Enhance vol I Companion Disk 19.50 

Enhance vol II Companion Disk 19.50 

Assembly CB Companion Disk 19.50 

Applewriter CB Companion Disk 19.50 

Classic Cell Animation Demo 12.50 

FREE VOICE HELPLINE VISA /MC 

SYNERGETICS 
Box 809 -ME 

Thatcher, AZ 85552 
(602) 428 -4073 

l lR( I.I. 93 0\ EREE. l\H 1RNA710S ('ARh 

Bean FCC 
LICENSED 
ELECTRONIC TECHNICIAN! 

nu 111 
Earn up to 
$600 a week 
and more! 

Learn at home in spare time. 
No previous experience needed. 

\uCOSti School. \o.onunuungtoclass IlieOrigina' 
Home -Studs course that prepares uu for the FCC 
Radiotelephone license exam in your spare time! An 
FCC (iosernment license is tour "ticket" to thousands 
01 escnrng robs in Communications. Radio & I Y. 

Mobile two -wa. 51icrowase. Computers. Radar. Aero 
space and more. You don't need a college degree to 
yuahl. hut ou du need an FCC I.icense. No need to 
quit your job or go to school! 1 ou !earn 110%110 pas'. 

the 1-(1. I icene want at home at our own pace with 
this easi -to- understand. prosen course. It's easy. Iasi 
and !ow cuss' Gt ARAN! 1: I' l) PASS You get ou - 
FCC I wens,: or inonet refunded. write or free details. 
Soon sou could hr ion sou our tt.1' to heutg one of Ihr 
highest workers Send for FREE 
tacts now. MAIL COUPON TODAY! 

r 
PRODUCTIONS beyond the requirements of the stan- 

dard and reporting additional per- 
formance characteristics that are 

commanD 
FCC LICENSE TRAINING. Dept. 2G 

P.O. Box 2223, San Francisco, CA 
Rush I RI I Liu.. on hots I ,.iu get un 
,poor hurt 'se .hhg,n its \c,nr., 

deeded to be important. 1bE NAME 
ADDRESS 
CITY STATE 

94126 

ZIP 
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PRODUCT EVALUATIONS 
Zenith's Deluxe 27" Color TV (from page 15) 

tionships between burst and chroma, un- 
less the broadcast medium wittingly or 
unwittingly distorts. When this occurs, 
anything can happen to fleshtones and 
hues. In all fairness, though, such vector 
distortion will be corrected in a 03 
retrofit version of a new Zenith chroma 
IC scheduled for production before this 
analysis appears in print. 

We excited the carrier to produce ade- 
quate sine -wave demodulated stereo at 
the left and right audio amplifier outputs. 
Entering stereo signals into one of the 
baseband ports on the rear of the set pro- 
duced a 38 -dB stereo separation figure. 

Any attempt to go through the tuner 
and remainder of the system, however, 
gave erroneous results. This was due to 
dbx noise- reducing compression and ex- 
pansion in the stereo decoder. On the 
other hand, the 4 -dB fall -off at 12 kHz 
was obvious from the combined THD 
and peak- detected sound response 
waveforms. 

As indicated in the accompanying table 
of test results, voltage regulation and vhf 

tuner gain are a little on the loose side; 
convergence was an excellent 99.8%. 

User Comments 
This new Zenith TV receiver /monitor is 

certainly a handsome console with good 
to superior overall performance and plen- 
ty of bells and whistles. 

Its large- screen picture is superlative, 
excelling in resolution, contrast, color 
depth and so on. Better than any Zenith 
we've examined, you can walk right up to 
this 27- incher's screen and still see all the 
images clearly without a sense of grain- 
iness, even with the sharpness control 
wide open. 

The video and audio inputs and out- 
puts available make it easy to add 
peripheral equipment, such as a VCR, 
satellite TV receiver, stereo component 
system, or a computer (40- column use on- 
ly, of course). 

Audio capability is not supreme, as one 
might expect. But it's par for better TV 
sets, and should prove very satisfying in 

its stereo mode for most people. Hi -fi afi- 
cionados can always plug in their better 
component systems. 

The accompanying remote control is a 
beauty since it incorporates so many 
functions in a very small, light (5 oz. with 
battery) package. Don't misplace it, how- 
ever, since it is awkward to work controls 
manually without it. 

In sum, there are very few deficiencies 
evident with the Zenith model SB2777P, 
and these are relatively minor. Add in the 
widespread availability of parts and ser- 
vice that a company as huge as Zenith 
provides throughout the country, and the 
set is a blue- ribbon winner. 

As to its seemingly high price, which is 

discounted in many areas, it is a lot of 
bucks. But it buys you a color system that 
displays a truly fine color picture, decent 
sound, a nice piece of furniture, the con- 
veniences of a full- function remote con- 
trol, and built -in flexibility provisions for 
broadcast stereo and external audio and 
video additions. -Stan Prentiss. AE 

('IR('I E 50 ON FREE. INFORMATION CARD 

NEW PRODUCTS (front page 13) 

FFT Analyzer Peripheral 

The Spectrum Analyzer Peripheral 
from Rapid Systems turns IBM, Ap- 
ple and Commodore computers into 
Fast Fourier Transform (FFT) analy- 
zers at moderate cost. It features a 
variable order of FFT in sizes ranging 
from 16 to 1024. Sample frequency 
choices range from 100 Hz to 500 
kHz, and peak -to -peak voltage 
choices range from 1.6 to 320 volts. 
Speed is 30 seconds for a 256 -point 
FFT on the IBM PC, longer on Apple 
and Commodore computers, de- 
pending on transform size. Also 
featured are: selectable time window, 
rectangular or Nanning; baseband or 
Venier band operation, with user's 
analog antialiasing filters; voltage 
and power spectrum computation; 
power spectrum averaging; and one - 
keystroke printer operation for hard 
copies of spectrum data. All post 
processing capabilities of the cotn- 

puter are available to store 
trieve spectral analyses from disk, al- 
lowing you to analyze and process the 
information and to compute and do 
word processing. 

The Spectrum Analyzer Peripheral 

and re- 

also provides you with all the capabil- 
ities of a 4- channel digital oscillo- 
scope with 2 -MHz sampling rate, 
500 -kHz analog bandwidth, and 
diode protection on all inputs. The 
graphics display is color enhanced, 
using 138 x 288 pixels for data dis- 
play (up to four traces) and four lines 
of text for initial (default) values of 
the scope's parameters. $648 for 
IBM PC and XT and Apple II and 
IIe; $548 for Commodore 64 and 
SX -64. 

('IR('I.F:56ON FRET: INFORMAI ION ('ARD 

Project Design Forms 
AF Publishing Co. is offering a set of 
Project Design Forms that simplify 
the task of putting ideas and designs 
for circuits, projects, etc. down on 
paper. There are six forms: Block Di- 
agram, Schematic, PC Board Lay- 
out, Construction Details, Parts List 
and Wire List. Each is available in 

50- sheet, 8'/ " x 11 " pads, each 
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printed on a different color paper for 
easy reference. 

Grids on the layout forms simplify 
sketching and layout of circuits, 
drawing front and rear panels, etc. 
An area at the bottom of each form is 

reserved for documentation. $14 for 
a complete set of all six pads (order 
No. CS -10). Address: AF Publishing 
Co., Special Products Div., P.O. 
Box 524, South Hadley, MA 01075. 

Probe -Type DMM 
A.W. Sperry's new Model DM -6590 
"Electro- Probe" is a compact digital 
multimeter in a probe -style housing. 
Designed for measuring ac and dc 

voltages and resistances, it has full - 
scale ranges of from 2 to 500 volts ac 

and dc and from 2 ohms to 2 meg- 
ohms resistance. Its compact 6% "L 
x 11/4 "W x 1 "D dimensions and 
built -on probe tip make it ideal for 
use in tight, hard -to -reach areas. 

Features of the DMM include: au- 
toranging on all functions; a 3'h -dig- 
it liquid -crystal display (LCD) that 

indicates both value measured and 
function selected; an audible conti- 
nuity buzzer; a DATA HOLD button; 
and 200 hours of continuous opera- 
tion from a fresh battery. Supplied 
with the DMM are a test lead, a de- 
tachable insulated alligator clip, two 
batteries, a carrying case and operat- 
ing instructions. 

('IR('I F: 57 ON FREE. INFORMATION CARD 

Color TV /Video Monitor (front page 54) 

¡No 

INEMI 

Fig. 6. Scope waveform display of 
the window signal. 

nothing wrong with this, as long as 

you keep in mind that this is an unna- 
tural condition when making color 
adjustments.) 

In Closing 
Some optional test signals for techni- 
cians are "multiburst" and "win- 
dow" (Figs. 5 and 6, respectively). 

The C -64's multiburst [5) Multi - 
burst] is a bit disappointing because 
of its sharp high- frequency roll -off. 
However, it's still useful for compar- 
ison purposes if you make note of its 
response instead of expecting a flat 
signal. Response is adequate for the 
C -64's 40- character -per -line display, 

but if you tried to display 80 charac- 
ters per line or a picture with very fine 
detail, you would note blurring in the 
picture. 

Window [6) Window] is displayed 
on a TV set as a white square in the 
center of the screen. This is very use- 
ful for checking frequency response. 
Look for a sharp leading edge (in- 
dicates good high- frequency re- 
sponse), a flat -topped waveform dis- 
played on an oscilloscope's CRT, 
and even brightness of the window on 
the set's screen (indicates good low - 
frequency response). 

A final note: When you view a 

black -and -white picture, examine it 
carefully. Are the shadows a good 
gray or black, without a hint of color 
in them? Are the bright whites really 
white? Examine especially carefully 
the credits. Are the letters solid black 
on white (or vice- versa), or do their 
edges betray coloration? You can tell 
a lot about co /or picture quality from 
viewing a black -and -white picture. 
And when everything is done correct- 
ly, you'll be surprised at just how 
good a TV receiver or monitor can 
look with just a bit of effort. AE 

LEARN TV /VCR 
REPAIR 

No Previous 
Exper ence 

Necessary 

Now you can train at home in t me tor a mon- 
ey- making career as a TV /VCR Repair Specialist. 

No need to quit your lob or school. We show you how 
to troubleshoot and repair videocassette recorders and 
TV sets, how to handle house calls and shop repairs for 
almost any make of television or VCR. You learn about 
TV receivers, tuners and antennas, x -ray emission, the 
characteristics of sound, how electrical impulses are con- 
verted into a TV picture, and much, much more. Tools 
are included with your course sos ou can get "hands -on" 
practice as you follow the lessons step by step. Send for 
free facts about opportunities in TV /VCR Repair and 
find out how sou can start making money in this 
great career 

Experts show you what to do. how to 
do it...guide you every step of the way! 
Lsery thing is explained in easy -to- understand language 

with plenty of drawings, photos and diagrams. But if 
there is ever anything in your lessons you don't under- 
stand, you can write or phone your instructor and you 
can count on getting an authoritative answer. Send for 
free facts and color brochure. No cost. No obligation. 
No salesman will sisit you. MAIL COUPON TODAY! 

ICS SCHOOL OF TV/VCR REPAIR, Dept. DL016 - Scranton. Pennsylvania 185t5 

Please send me free facts on how I can learn TV /VCR 
Repair at home in my spare time. No salesman will visit. 

Name Age 

Address 

City /State /zip 

LPhone ( l J 
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count includes name and address, ZIP code and abbreviation each count as one word; 
P.O. Box number and telephone number count as two words each.) Indicate free category 
heading. A special heading is available for a $6 surcharge. First word only is set boldface 
caps at no charge. Add 20% for additional boldface words. 
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Modern Electronics, Classified Department, 76 North Broadway, Hicksville, NY 11801. 

(t \IP( TI R.S 

RENT PUBLIC DOMAIN SOFTWARE, 
IT'S NOT COPYRIGHTED, no fees to pay, 
Copy hundreds of useful business, utility and 
game programs from our rental libraries onto 
your own computer at home! National Public 
Domain Library, 1533 Avohill, Vista, CA 
92083. (619) 941 -0925. Recording -(619) 
727 -1015. 

APPLE 11+, Ile Teac '/ height disk drive 
"The Best" $105.00; Z-80 CP/M card $30.00; 
80 column card for II + $55.00. IBM XTcom- 
patible motherboard with 640K RAM and 
BIOS ROM $205.00; color card $80.00; Disk 
I/O card $100.00; all I year guaranteed and 
postpaid. RGB Company, 1321 Oro St., El 
Cajon, CA 92021. 

COMMUNICATIONS PLANS, BOOKS, 
KITS! AM /FM broadcasting (licensed /unli- 
censed), 1750 Meter transceivers, ham /CB 
amplifiers, surveillance bugs, more! FREE 
catalog. PAN -COM, Box 130 -M2, Paradise, 
CA 95969. 

CABLE Converters, Radar Detectors, Police 
Scanners, Send $1.00 for catalog. G.L.C.1., 
1717 4 -Mile Rd. NE, Grand Rapids, MI 49505. 

TI -99/4A Software /Hardware bargains. 
Hard to find items. Huge selection. Fast Ser- 
vice. Free Catalog. Tynamic, Box 690, Hicks- 
ville, NY 11801. 

TI -99/4A Discount Softwares: FREE Catalog 
from Microbiz Hawaii, POB 1108 Pearl City, 
HI 96782. 

PC-4 SOFTWARE $10. PC-4 Schematic $5. 
TOY, 217 South Pennsylvania Ave., Fremont, 
Ohio 43420. 

COMMODORE -64: Refund if our "C" 
Module isn't easiest, cheapest, versatilest in- 
put device sensing /measuring /massaging 
temperature, light, RCL, more! Rush $19.42 
($18 for TS /ZX) to KALTEK, Adjuntas, PR 
00601- 0971ME. Info? SASE! 

FI.F.('TRONIC:S 

USED ELECTRONICS and TEST EQUIP- 
MENT Commercial, military. Low prices. 
FREE LIST. Andrew R. Sabot, RD -2, Water- 
ville, NY 13480. 

LINEAR PARTS, TUBES, TRANSISTORS 
-MRF454 $16, MRF455 $12, MRF477 $11, 
MRF492 $18. Catalog. RFPC, Box 700, San 
Marcos, CA 92069. (619) 744 -0728. 

UHF pre -amp kit 25 db gain $13.50 ppd. 
FREE MAIL ORDER FLYER. RETAIL 
STORE. Network Sales, 90 Turner Elk Grove, 
IL 60007. 

RECONDITIONED Test Equipment. $1.25 
for catalog Walter's, 2697 Nickel, San Pablo, 
CA 94806, (415) 724 -0587. 

RESISTORS - any value /quantity, pia wall @ 
$.01, 1/2 wall @ $.015 ($1.00 minimum). 
Quantity discounts, 1,000+ . Send wattage(s), 
value(s), quantity(s), and remittance - 

T.O.R.C.C.C. Electronics, Box 47148, 
Chicago, Illinois 60647; (312) 342 -9171. 

CIRCUIT BOARDS, Guaranteed lowest 
quotes and Free twelve hour prototypes. 
Single and Double sided boards. Small 
through large production quantities. Send 
specifications - T.O.R.C.C.C. Electronics, 
Box 47148, Chicago, Illinois 60647, (312) 
342 -9171. 

LIGHT chasers, color organs, rope lights. As- 
sembled, kits. Design Specialty, P.O. Box 
1995, Huntington Beach, CA 92647. 

LOGIC Probe. TTL /CMOS selectable. Re- 
sponse time 5ns. LED indicators. $35.50 plus 
$2.00 S /H. Logic Pulser. Pulses multifamily 
digital circuits. Repetition rate 0.5pps/ 
400pps. Pulse width 10 micro seconds typical. 
$40.50 plus $2.00 S /H. Both for $70.00 plus 
$2.00 S /H. S.C. residences add 5% tax. Fully 
Guaranteed. M.F. Enterprises, 105 Creekside 
Road, Greer, SC 29651. 

DIGITAL KI.00K KIT plays I -of -12 melo- 
dies each quater hour. Displays time, date, 
and other features. Send $2.25 for complete 
assembly plans and pricing to KERBER 
KLOCK KO., 36117 Hillcrest, Eastlake, Ohio 
44094. 

ELECTRONIC CATALOG. Over 4,500 
items. Parts & components. Everything need- 
ed by the hobbyist or technician. $2.00 post- 
age & handling (U.S. Only), refundable with 
first $15.00 order. T &M Electronics, Dept. M, 
472 East Main St., Patchogue, NY 11772. 
(516) 289 -2520. 

AUTOMOTIVE radio replacement parts. 
Delco, Ford, Chrysler, Panasonic, etc. Laran 
Electronics, 3768 Boston Rd., Bronx, NY 
10469 (212) 881 -9600; NY State: 800 -446- 
4430; National: 800- 223 -8314. 

('()l \7 F:Rti1F.A\l RF .ti 

BUGGED? Wiretapped? Find out fast. 
COUNTERMEASURES equipment catalog 
SI. Capri Electronics, Route IZ, Canon, GA 
30520. 
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INVENTORS 

INVENTORS! Can you profit from your 
idea? Call AMERICAN INVENTORS COR- 
PORATION for free information. Over a de- 
cade of service. 1 -800- 338 -5656. In Massachu- 
setts call (413) 568 -3753. 

REPAIR YOUR OWN TV 

NEW ... RLPAIR YOUR OWN TV . . . 

EASY. Write, Research Rt. 3, Box 601BW, 
Colville, WA 99114. 

VIDEO 
SATELLITE RLCLIVLR KIT - Complete 
with PCB, Chassis, all Components and parts, 
with Downconverter completely assembled 
and tested. 24 channel tunable video and 
audio. Breakthrough proven straight forward 
design, requires no special tools. ONLY 
$I80.00TECHKIT, 1111 W. El Camino Real, 
Suites 109 -141, Sunnyvale, CA 94087. VISA - 
MASTERCARD. Money back guarantee. 

DEALERS wanted: Channel 2, 3, and 4 notch 
filters. Money back guarantee. Send $15.00 
for sample and quantity price list. Specify 
channel(s). GARY KURTZ, P.O. Box 
291394, Davie, FL 33329. 

('ABLE TV Converters / Descramblers. Guar- 
anteed lowest prices in U.S. Jerrold, Hamlin, 
Zenith -Many others! Lowest Dealer Prices! 
Orders shipped within 24 hours! Complete il- 
lustrated catalog, $2.00. Pacific Cable Co., 
Inc., 73251/2 Reseda Blvd., Dept 508, Reseda, 
CA 91335.818/716 -5914. 

CABLE TV CONVERTERS! Why pay an 
outrageous monthly fee? All Jerrold Products 
including new Jerrold Tri -Mode or Bi- State, 
SB -3, Hamlin, M -35 -B, Oak VN -12, Zenith, 
and more. "New volt -guard surge protector." 
Dealers wanted. (Quantity Discounts). Send 
self addressed stamped envelope. (60C post- 
age) or call for information, (312) 637 -4408 
Midwest Electronics. (C.O.D. orders accept- 
ed). 5143 W. Diversey, Chicago, Illinois 
60639. NO ILLINOIS ORDERS ACCEPT- 
ED. 

BUILD Your Own Satellite TV Receiving Sys- 
tem And Save! Instruction manuals, schemat- 
ics, circuit boards, parts kits! Send stamped 
envelope for complete product listing: XAN- 
DI, Box 25647, Dept. 30K, Tempe, AZ 85282. 

CABLE AND SUBSCRIPTION TV secret 
manual. Build your own descramblers, 
converters. Instructions, schematics for line 
wave inboard /outboard gated sync SSAVI 
(HBO, Showtime, Cinemax, UHF, etc.). Send 
$8.95 to Cabletronix. Box 30502ME, 
Bethesda, MD 20814. 

TOKO IF transformers and coils used in video 
circuits. Transformer BKAN K555ZAXX 
$1.80, E520 -HN - 300000023 $1.00, 144LY- 
120k $1.00. Spec sheets with order. Add SI.00 
P &H . CP Electronics, PO Box 9056, 
Midland, Texas 79708. 

SCIENTIFIC ATLANTA CABLE SYS- 
TEMS! New CM-04 descrambler for series 
8500, 8530, 8520 boxes. Receive all the pay 
channels your cable system has to offer. This is 

not a kit. Price $125.00. Send $2.00 for infor- 
mation and order form to: ADVANCED 
TECHNOLOGY SYSTEMS, Box 316, Au- 
burn, Mass. 01501 (617) 832 -2339. 
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SOLID STATE 
BUZZER 

SLIM LINE 
COOLING FAN 

EDGE 
CONNECTORS 

ALL ARE 1.56 SPACING. 

RiLLILECIBSA4414LOl[' 

n mmrmmmnmr. 
22/44 EDGE CONNECTOR 

?C style $2 00 each 
1010,0115 00 

22/44 EDGE CONNECTOR 

solder lug style S2 50 each 

25/56 EDGE CONNECTOR 

PC style $2 50 each 
10 for $22.00 

36/72 EDGE CONNECTOR 
PC style S3 00 each 

43/86 EDGE CONNECTOR 

PC style $4.50 each 

TRANSISTORS 
2N706 410101.00 
2N2222A 310181.00 
PN2222A 4101 51.00 
2N2904 310101.00 
2N2904 310101.00 
2N2905 310101.00 
MJ2955 $1.50 
2N3055 $1.00 
PMD 10040 $1.00 
TIP 121 75c 
TIP 125 750 

ti' 

- Ú 

114'494 'l 

SOUND 
AND VIDEO MODULATOR 

FOR T.I. COMPUTER 

T I a UM1381.1 Designed for use with T I com- 
puters Can be used with video sources Built -In 
A/B switch Channel 3 or 4 selection switch 
Operate on 12 vdc Hook -up diagram included 

$10.00 EACH 

Etn Sr, 990M182 low 
noise fan Measures 
ass square t deep 
21 cfm 23db 1700 rpm 
SPECIAL PRICE ...012.50 each 

2K 10 TURN 
MULTI-T JAN POT 

SPECTROL Alggi MOD 5347161 

SS 00 EACH 

Star *SMB -06L 
6 vdc 
TTL compatible 
01.00 each 
101o, 09.00 

± 12 Vdc or 24Vdc POWER SUPPLY 
DELTRON MODEL 0012/15.1 7 
Dual plus and minus I2Vdc open 
frame power supply Can be used as 
24Vdc@ 15amp INPUT ether 
115 Vac or 230 Vac 
Fully regulated computer grade supply 7-4N-2N- 
$12.50 each 10 for $110.00 

SPECIALS OF THE 
MONTH 

ALL V. WATT RESISTORS 
i 100 pcs of one value S7 50 

ALL Ili WATT RESISTORS 
:'100 prs of one value S9.50 

1 AMP 50 VOLT DIODES 
154001 TAPE AND RI I I 

100 for $4.50 
1000 for $30.00 

D STYLE CONNECTORS 
OB25 PLUG 10 for $11 00 

100 for $ 100 00 
B25 SOCK E1 10 for $1250 

100 for $110 00 

SOLDER TAIL I.C. 
SOCKETS 

10 for $2.50 
100 for $22 00 

1000 for $200 00 

8'" P.A. SPEAKER 
C T S Model 883079 
8 ohms coil 
3 0 oz ferrite magnet 
Typical response range 

t00- 10.000 hz 
Power rating 15 watts ma 
Drilled to mount line 
matching transformers 

15 00 each 

CASE OF 
6 SPEAKERS 
S32 00 

SPECIAL PRICE 
TRANSISTOR 

PN liliI 1042 N PN 
plastic transistor 

100 fof $8.00 
1000 fo, $60.00 

LARGE OUANTITII 
AVAIL ABI I 

TRANSFORMERS 

120 von 
primanes 

5.6 volts fe 750 ma 
6 volts ® 150 ma. 
12 v.c.t. @ 200 ma 
ta volts @ 650 ma. 
18 volts ® 1 amp 
24 v.c.t. a 200 ma 
24 v.c.t. @ 400 ma 
28 v.c.t. ®15 amps 
30 v.c.t. ® 2 amps 

WALL 

$300 
It 25 
12 00 
53 50 
54 50 
52 50 
53 00 

520 00 
S5 00 

TRANSFORMERS 
all Plug directly 

into 120 vac 
outlet 

4VDC070ma 52.00 
6 VAC a500ma 53.50 6VDC®750ma $6.50 
9VDC(4' 500ma S5.00 
12.5 VAC (a 265 ma 53.00 
24 VAC (a 250 ma S3.00 
MULTI VOLTAGE (a 500 ma. 
3.4'2.6.7'2.9or12UDC 5750 

MINI -BOX 
Pomona #2104 

I 81.00 EACH 

Heavy -duty black 
phenolic protect bo with cover and 

hews 2' X1'2 X 1'12 

FUSES Ct;E:1 
3AG I AGCI SIZE 

4 5. 6AMP 
GMA SIZE 

.1 AMP 
5 of any ONE amperage 750 

CASSETTE MIKE 

. fir 
e 44 

'IynamiC cassette mike with 
5mm plug and ovoli switch 

$:.50 EACH 10 FOR $13.50 

TWIST-LOCK 
CONNECTOR 

C "3 
lame as Switchcralt 12CL5M 
5 conductor m -line plug and chassis 
mount lack Twistlock style 

$2.50 /SET 

LINE CORDS 

TWO WIRE 
6 18/2 SPT.t flat 

6 18/2 SPT -2 flat 

6 16/2 SJT round 

THREE WIRE 
6 18/3 flat 

8 18/3 round 

8 16/3 round 

3 for 01.00 

01.25 each 

It 50 each 

S2 00 each 

$4 00 each 

COMPUTER 
GRADE 

CAPACITORS 
2.000 mfd. 200 VDC 
11. DIA 5 HIGH 

3,600 mfd. 40 VDC 
11 DIA 3N HIGH 

8,400 mid. 80 VDC 
tls DIA x4'0 HIGH 
9,700 mid. 50 VDC 
111 DIA 412 HIGH 

31,000 mfd. 15 VDC 
tN DIA 4 HIGH 
72,000 mfd. 15 VDC 
2 DIA 40. HIGH 

185,000 mid. 6 VDC 
2'7 DIA 41.1 HIGH 

02.00 

01.00 

$2.50 

$3.00 

$2.50 

$3.50 

01.50 

TI SWITCHING POWER SUPPLY 
Compact. well -regulated switching power supply 
designed to power Texas Instruments computer 
egulpmertt 

INPUT 14 - 25 vac @ 1 amp 
OUTPUT 12 vdc @ 350 ma 

5 vdc @I 2 amp - S vdc @ 200 ma 
SIZE 4N U 1'a high S5 00 each 

13.8 VDC REGULATED POWER SUPPLY 
These are solid state. Lully regulated 13 8 vdc 
power supplies Both feature 100 ° solid stale 
construction fuse protection. and L E D power 
indicator U L listed 

Ire«. e 2 amp constant, 4 amp surge 

t,_o. 3 amp constane. 5 amp surge 

018.00 mach 

$25.00 *soh 

D.C. CONVERTER 

1111 

Desi tied to provide a steady 5 
vdc 240 ma from a battery 
supply of 3 5 to 6.25 volts 

27.. o TV", o 1 " /.. 
$1.50 sack 

7 CONDUCTOR 
RIBBON CABLE 

Inca? ra -step red marker strip 
stranded wire 
85.00 per 100 roll 

RELAYS 
10 AMP SOLID STATE 

CONTROL. 3 32 vdc 
LOAD 140 vac 10 amp 
SIZE 2.1 4. 

$9.50 EACH 10 FOR $90.00 

ULTRA- MINIATURE 
5 VDC RELAY 

rums. 
FBR211NED005M20 
High sensitivity 
COIL 120 ohms 
CONTACTS tamp 
Mounts in 14 on DIP socket 
01.25 *loch 10 tir 510.00 

MINIATURE 
6 VDC RELAY 

Aromat *RSD -6V 
Super Small 
S PD T relay 
Gold caban 
contacts rated 
lamp (,0130 vdc Highly sensitive. 
TTL direct drive possible 120 ohm 

cal 
Operate from 4 3 - 6 vdc 
COIL 120 ohms $1.50 each 

T /.. "/ i+ 'h. 1010,013.50 

13 VDC RELAY 
CONTACTS S PN C 
10 amp @ 120 vac 
Energize coil to 
open contact 
COIL 13 vdc 650 ohms 

SPECIAL PRICE 51.00 each 

4PDT RELAY 
14 pin KM style 
3 amp contacts III 
USED but fully .. 
tested 51.70 each 
Specify col voltage des, ed 
E.tner 24 vac or 120 vac 
LARGE QUANTITIES AVAILABLE 

SOCKETS FOR KM RELAY 
750 each 

RECHARGEABLE 
NI -CAD BATTERIES 

D 

MA SIZE 1 25V 500mAH$1.85 
AA SIZE 1 2511 500mAH $1.85 
AA with solder tab $2.00 
C SIZE 1 2V 1200mAH $3.50 
D SIZE 1 2V 1200mAH $3.50 

UNIVERSAL CHARGER 

NMI charge 4 -AA. C. D. or AAA 
ni cads or one 9 volt ni-cad at 
one time 
$11.00 per charger 

'SPECIAL PRICE' 
DUAL L.E.D. DISPLAYS 

4 

'M atte T:1;11l r 
560hrgn. 7 segment L E D read 
outs Mount in 24 pin DIP 
sockets 

MAN -6640 Orange c c 75c each 
FND -514$ red c c 75e each 
01 -527 red, c a 75c each 

31/2" SPEAKER 
Bohm 
Impedance 
Full range 
speaker 
8 oz magnet 
4 diagonal 

mounting centers 

02.50 each 10 tir 020.00 

SPRING LEVER 
TERMINALS 

Two Color 
Coded 
terminals on a 
sturdy 24 
3b bakelite 
plate 
Great for speaker enclosures or 
power supplies 

750 EACH 10 for $6.00 

O 

®® 
r 

CASSETTE 
MECHANISM 

New stereo cassette mechanism 
Includes recordlplayback and 
erase heads 2-t2VDC motors 
drive belts pulleys 3.12VDC 
solenoids pinch wheels and othor 
mechanical Darts These parts 
used on other current model 
decks would cost several times 
our selling price A purchased 
separately Build your own audio 
or data recorder or use 1Or spare 
parts 5'. x 3'2 x 3'. 

$750 EACH 2 FOR St? 50 

MINIATURE TOGGLE SWITCHES 
ALL ARE RATED 5 AMPS L- 125 VAC 

S.P.D.T. S.PD.T. 
(on -on) 

. 

(on -on) 
PC style Solder lug 
non-threaded 

1 
terminals 

bushin 01.00 each 
758. ch IO10r29.00 
1010, 5700 10010,580M 

S.RD.T. S.RD.T. 
(on- off -on) (on -on) 
PC style PC lugs 
on- threaded threaded 

bushing 
$100 each 

1010, 5700 10 for 09.00 
100 for 080.00 

S.P.D.T. 
(on- off -on) 
Solder lug 
terminals 
01.00each 
10 for $5.00 
100 for $60.00 

D.P.D.T. 
(on-on) 
Solder lug 
terminals 
02.00 sack 
1010,519.00 tr- 
100 for $160.00 

STANDARD JUMBO 
DIFFUSED T1' "2 

RED tO for SL 50 
100 for 113 00 

10 for S2 00 
100 ?Or $1700 

to for S2 00 
100 for $1700 

A FLASHER LED 
5 volt operation 
red jumbo T t'a 
size $1.00 each 

GREEN 

YELLOW 

II BI -POLAR 
jumbo T 1 as size 

2 for $1.70 

LED HOLDERS 
Two piece holder 
for umbo LED 
10 for 650 100 for 15 00 

CLEAR CLIPLITE 
LED HOLDER 

Make LED a fancy 

: 
indicator Clear 
4 for 01.00 

e 

EL mi.. I: L ' P. 
LOS ANGELES, CA STORE 
905 S. Vermont Ave. 
213 380 -8000 

VAN NUYS. CA STORE 
6228 Sepulveda Blvd 
:18 997 -1806 

MAIL ORDERS TO. 
PO BOX 20406 
Los Angeles, CA 90006 

TWO . 5101010163 ALL ELECTRONIC 

EASYLINK MBX -62887748 

TOLL FREE ORDERS ONLY 
1- 800 -826 -5432 
(ORDER ONLY) 
(IN CALIFORNIA: 1- 800 -258 -6666) 
ALASKA, HAWAII, 
OR INFORMATION 
(213) 380 -8000 NO C.O.D.! 

QUANTITIES LIMITED 
MINIMUM ORDER 510.00 
USA: $3.00 SHIPPING 
FOREIGN ORDERS: 

INCLUDING SUFFICIENT 
SHIPPING 
A IF Aaa .' °. 

D.P.S.T. LIGHTED 
ROCKER SWITCH 

115 vac lighted rocker 
snap mounts in 

ir l' hole 
Orange lens 16 amp 
contact 
01.50 

MINI -PUSH BUTTON 
S PS T momentary 
normally open 

bushing 
Red button 
35e each 
10 for 03.00 

SNAP ACTION 
SWITCH 

Cherry elect eE21 NO orNC 
O. to contacts Suitable for alarms 
and other low energy circuits 
1'a lever 

450 EACH 10 FOR 04.20 

ROTARY ACTION 
MICRO 

OMRON G5G3-C41 
Clockwise action micro 
used in coin operated 
mechanisms and low torque 
operations 
RATED 5amps@ 125 Vac 

$1.25 each 10 for $11.00 
LARGE QUANTITIES AVAILABLE 
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a.m./ SPEAKER CATALOGIMMO 
1001 bargains in electronics. Save 

El up to 50 °/t call toll free 1- 800 -346- 

2433 for ordering only. Order by 
VISA/MC /AMX. No COD's. Missouri, : 
Alaska, Hawaii call 1- 816- 842.5092, 
or write McGee Radio, 1901 McGee 
St., K.C., MO 64108. Postage for 
catalog $1.00. 

irtsomoooluomoW 

7 MILLION TUBES 

Includes all current, ob- 
solete, antique. hard -to -find 

receiving, transmitting indus- 
trial, radio TV types LOWEST 

PRICES. Major brands in clock 

Unity Electronics Dept M 
P.O. Box 213, Elizabeth, N.J. 07206 

Order Form 
Please print in block letters. 

MODERN ELECTRONICS 76 North Broadway, Hicksville, NY 11801 

Name 

Street 

City 

State Zip 

1 2 3 4 5 

7 8 9 10 

11 12 13 14 15 

16 17 18 19 20 

21 22 23 24 25 

CABLE TV CONVERTERS & EQUIP- 
MENT. Plans and parts. Build or buy. FREE 
Information. C & D ELECTRONICS, P.O. 
Box 1402, Dept. ME, Hope, AR 71801. 

THE LNA SPECIALISTS! Brand name! 
Lowest noise! Lowest prices! We will not be 
undersold! Send for prices: LNA, 201 E 
Southern, Suite 100, Dept. A3, Tempe, AZ 
85281. 

CABLE TV Secrets - the outlaw publication 
the Cable Companies tried to Ban. HBO, 
Movie Channel, Showtime, Descramblers, 
Converters, etc. Suppliers list included. $8.95. 
Cable Facts, Box 711 -ME, Pataskala, OH 
43062.. 

.a uCÍIO 
HI -FI speaker kits, auto speaker systems and 
speaker components from the world's finest 
manufacturers. For beginners and audiophiles. 
Free literature. A &S SPEAKERS, Box 
7462M, Denver, CO 80207. (303) 399 -8609. 

( ()1111( .\ I( .-1 //O \.5 

UNSCRAMBLERS, hear the coded messages 
of fire, police and emergency channels. Satis- 
faction guaranteed. DNE Inc., Rt. 7, Box 
257M, Hot Springs, Ark. 71901 501- 623 -6027. 

11/.5'( E/. /- I \ /: O ( S 

ASIAN LADIES want correspondence for 
friendship, marriage. SUNSHINE INTER- 
NATIONAL, Dept. TR, Box 260, North Hol- 
lywood, CA 91603. 

ICAO M ART 

Chip Caps -Set of 4 2 Each 2 7 8 3 301 00 
33uf p o, As 
1.000 PC Resistor Ass 1130 Values) 1 /2W -S3 
Pols 1 Meg, Linear Taper 5 /t.00 
Motion Detector Bits Inc IC -52) 7/1000 
Prot 

For Detector 
3K2 -20/1 00 

Protect Box/Lid Fp Detector _ .. I wó5 
Miniature Speaker For Detector . . 65 
Extensive Construction Article For Del. SI 

74 SC374 -D Type Flip -Flop. Non/Inv 
74SC534 Type Fiipt Latch- noerte Inverted 
74SC534 -D Type rent p Inverted 
745C540-Octal Buffer/Line Dover in 
74SC541 Octal Buller /one Driver-N..1 
74SC564'O Type 

Flip-Flop Inverted 7d$C564D Type Flip Flpp. Invened 
74SC573-Transparent Latch. Non Inv 
74SC574-D Type Flip-Flop Nov , Inv 
Data Book For All Above 5 1 5') 

! 
Canhal Ave 

WeMfie14 MI 07000 
6544008 ¡(201) v 

15 Rn Header a Mating Socket, 
Vert MT /PC 
156" Centers 5/100 

Crystal Clock Oscillator 50 
330(0 F i5v AXIAL I .', Nier+ 2f 95 

Coils For Radio Elect Feb. 84 TV 
Project. Toro S'S T.1 . T -2, L.1 (12uH) 
it L-2 (.071 UH) Complete Set Of All 
4 Cois 8.50 
MC1330- Prime (Moto 2/100 
BFO-85 Transistor 150 
Disc Caps 001 u1 20/100 
74123-Prime(Nat) .3/100 
470u135V(Radial 3/100 
470u116V(Axial 4/100 
2N3904 10/100 
2N3906 10 /100 
1N 14 40/1 00 
I N4148 40/1.00 
I N5 ?31 B 15.1 V.Zener Diode) 5/100 
VoltageRegulators PrimeT02201 7805. 
7812 .7824,7905.7912 -Mi, or Match-3/1 00 
Mica Insulators For TO-220Pkd 20/1.00 
Voltage Rag's (Unmarked 60% Prime) May 
Include POSilrve/NegB Adjust 15/1.00 
78L08 Voltage Reg( M106.T092120/1 00 
PN2222A 2W1 00 
2N3055 50 
2N5308 20 /100 
15 Cent (.15) Per IC TTL 
7403 7442 74126 
7404 7450 74151 
7410 7474 74163 
7437 7476 74365 
7438 7495 
7440 74107 
Is Cent (.15) Per IC 74LSXX 
74LS02 74LS32 74LS158 
74LS08 74LS74 74LS174 
74LSI O 74LS86 7415257 
74LS20 74LS153 74LS273 
20 Cent 1.201 Per IC CMOS 
40018, 4011B. 40508, 40518 
MC83811OT11 10/100 
Oplolsolata(H11G2.6PrNDIPISpecs 
2716 Eprom 1.45 
2732 Eprom 1 95 
2764 Eprom 2 45 
27128 EPROM 4 95 
255K Dram 150ns Prime Hitachi (Ideal For 
Mac UppQradesd Expansion Prgeclsl. 4 

8 
g 

82431t/0 Expander IC) W /Spars 2 95 
UDN 6118 Misplay Uriner IC-Specs) 85 
UDN 95 
UCN 41116 &OsUFreq DroClock lGCprv-v5 /I 
UCN 480118 Chan BoUcs LatCWDrwer1-100 
LM339 45 
LM3801ULN22801 45 
555 Timers (T8 4/1.00 
NE556(Dual Timer- Moto) 50 
741 ODArnp 4/1 00 
LM1310 (Unmarked Tested Prmei 50 

LMIe89 
LM3900 
AM /FM Radio IC 112204 W /Specs -Hobby) 

15/1 
IC Sockets 

8 PIN/ .07 14 PIN/ .13 18 PIN/.15 
18 RN/.17 20 RN/ .19 22 raw 
24 PIN/ .22 28 PIN/ .24 40 RW 
7 Segment Displayl.3 CommonCatl) 
7 Segment Drsplayl.6' CommonAnN 
Tri Sate LED's .3/100 
Jumbo Red LED's - Diffused Lens, Prime 
All 100EPnme- 15/51,100ß6,1,000 /55750 
LED Mounting Clips 8 Rings 15/100 
Texas InsV1994A Keyboard- Inc/Data 
Pins Made When Each Key Depressed 
Dip Switch -12 Posit on 2/ 
Dip Swdch-8 Position 4/ 
Keyboard Push Button Tops 30/ 
Audio Cable 30 Feet/ 
22AWG Wee 50 Feet/ 
27AWG Wire 50 Fee/ 
Mini Lubricator l8 Lubicanorl 
Moser P,nsti PeStnp 100/S2.600/54,1 K/s6 
Clock Module-Crystal Controlled, Green 
p, splay /I2VDC/Time Set SxMt3les/Data495 
Rotary Switch is Position, 5A 12511.3/1 
Giant Alpha Numeric Display 1.1 /2 
7x5 (35 Total Red LED Matrix/ 

( 
Matrix/Specs-4 

11 LED Bar Graph Display-2-3/4' . 

LED'sISpecslyReIGrn,Amq Specs 
Seven Amp( Tapped Transformer-Can 
VAredFa175V.9V.15V.18V1 Reg Sfpg 
Wan Plug Transformer- 24V 525mA .1 
6 3V 12A Transformer 
12V Center Rap Transformer 
12V enter BRIDGE, 

Transformer 
DISCONNECT Min 

1N4007 2W 
1N5059 (200V / Am 
1N5060 (400V 1 Amp 10/1 
Zener Diodes-20V 1W 30/1 
Zener Diodes- I 3V 1W Glass 30/1 
2560 Crystal 
3.579545 Color Burst Cryslal(HC-181 
I 0 Mhz Crystal 
6 Mhz 

Heat TO-5 Heat S ks lBefn) 10/100 
TO18 Heat Sinks (Benn) 10/100 
Super Sub'Mini Ceramic Caps (All 10oV1 
0015uí 100V 11521 30/ 
0022W 100V 182 30/ 
0027W IOOV 272 30/ 
0033u1 100V 3321 30/ 
0039u1 í00V 392. 30/ 
0039U# 100V 13921 30/ 
0082ä1100V 8221) 30/ 
47u1 40V Lyric (Netball 20/ 
47u1 4 25V Lyltic tacs al 

- 
10/ 

1000uf 185V Twist Lock 
3200u150V(Ideal Fa Power Suppkesl- 
5B00u125VtComp Grade 3-5 /8'x1) -3/ 

1 of 509 Monolilhics 10/ 
01 of 50V Monolith,cs 20/ 

45 

00 

.21 

.39 
15 
65 

(tit 

For 
495 

00 
00 
00 
00 
00 
00 
00 

00 
X 2 
R95 

269 
Be 

895 
.50 

120 

TV Knobs. . 15 /1.00 
Ammeter 1015 AC Amperes) 4 95 
Volt/OHM Meter MVMNT i01 K OHM. 

030014 2 95 
6V Miniature Gear Motor.. 50 
RF Chokes1.8uh 8.2uh.12uh. 22uh10 /100 
40 Pin Insulation Displacement Connector 40 

' 50 Pin Insulation Displacement Connector 50 
14 Pin Dip Header Plug /Mate (3M) 3/1 00 
Mixed Connector ASs't . 10/1.00 
1 SAMP 50V Bridge GI, TO'S Prg) 50 
25AMP200V Bndge(Solder LugTerny 150 
Zenith TV Replacement IC Special 51 Each 
221-42, 221-43. 221 -45 221.48, 22159. 
221- 79,221 -87,221.96.221.104.221 -105. 
221 -106, 221.140 
250900(Honz Output W /Damper Diode) -295 
2SCl 1728 (TOShib.How Output Trans) -1 95 
VAnegard 4 Bay Bowlie UHF Antenna -1950 
IC Storage (Bug/ Box 'Holds) 30 lCs1 75 
Precision (Mulli-Tum) Ttim Pote (Copan, 
100 OHM. 500 OHM. flit 2K 5K. 1Ú0K 2OK 
50K. 1OOK 200K, 500K, 1 M-.85 Each3 /52 
RMrPT1GVHor. Mg31ngI.TumTdmmers 
100 OHM. 1K. 1OK 25K 50K. 100K 4 /S1 
Heat Sensitive Switch /150' C. . 10/1.00 
Mixed Cal Asst 10/1 00 
Blazers 3/100 
Chip Resistor 6 8KI .... 20 /1.00 
Chip Resistor O470p . 20/1.00 
Chip Cap 133001 ..20/100 
Jumbo Red LED W /Ruin ln Resistor -30 /51 
MRF901 (Hobert Grade50bGOOQ. 10/100 
ICAssti Hobby Grade. Some MarkeCF30 /$1 

Cypher IV Micro-Controller Kit 5129.50 4 MHL 8 -Bit Microprocessor 
I NAT 1 NS8073) 
Control Basic Interpreter On-Chip 
Auto -Stan Operation At Power On 
Fast 16-Bit Multiply And Divide 
RS -232. Supports CRT 8 Serial Link 24 Br Directional l/O lines 1825541 
RAM Memory-2K Expandable To 16K 
Eprom Memory Expandable To lei( 
Built In Eprom Programmer 
Parr l Centrons.' Printer Interface 
Optional Real TlmeClock W Backup 

Pay TV Hardware Installation Kit Blow Out 
As Low As 52.95 + 5350 Shipping Per Unit 
All Kits Contain 5 F Connectors 100 to 7-, 
OHM Balun. 3000HM Terminal Block 2 Ft 
75 OHM Patch Cad 2 Ft 300 OHM Twin Lead 
Nylon Cable Ties And UHF Antenna 
Model M4124112.95 Includes All Of 
The Above Plus 25 Feet Coaxial Cable And 
Mounting Hardware For Indoor Wail Ceshng 
installation 
Model a4B8p52.95 Includes All Of 
The Above Plus 25 Feet Coaxial Cable And 
Easy xpandable Pole U Bolt For 

Model 
Above 

includes Ail Or 
*484543.951 

The Above Plus 65 Feet Coaxial Cable Ann 
Ali Necessary U-Bolt Hardware 

MODEL 705 Digital Multimster 
2 50 

95 
1 00 

00 
00 
00 
So 
50 

1 95 
195 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

20 Cent (.20) 74SCXX 
Series Special 

Octal Interface Circuits 
Equivalent To P4LSXX Senes 
Low Power ISO-CMOS Technology 

Shoe Propagation play 
Improved Noise Margins 
High (rent. Sink /Source Capability 

74SC137-1 Of 8 Inverted Decoder. Latched 
71SC138' l 018 Inverted Decoder 
745C139 -t 014 Inverted Decoder 
71SC237 -1 8 Non-Inverted. Latched 
74SC238-1 q B Non-Inverted 
74SC239.1 Of 4 Non-Inverted 
74SC240 -Octal Buffer /Line Dnverinv 
7450241 -Octal Butter /Lme Driver-N/1 
74SC244 Octal Buffer /Line Driver-N/1 
74SC245 -Octal Bus Transceiver Non 'I 
74SC373- Transparent Latch-Non /Inv 

c Votive iooroto tonne 
Ac Vata fini to 750V 

Ac Current 
otvu w toy 551 95 
o trA m 100 

os -LO ewtnc o roto I0 t0 
Casement tpF to 20 of 
Mode rai !onward soient testing 
wr iwi transistor i ng 

r 
UHF-TV PREAMP 
(As featured in Radio Electronics March/ 
May articles, 19821 
This inexpensive antenna mounted pre - 
amp can add more than 25 dB of gam to 
your system Lots of satisfied customers 
and repeat orders for this high quality kn. 
Witch includes all component parts. PC 
80. Case. Power Supplyand Baton ß1 50 
Assembled VerLOn 55750 

Telmer MICRO -MART accepts Visa, MC and tekylale COD's Minimum order 51000 SNpprg- 
U s orders. 5200 Canada and oMer Countries 53 50 'includes ins i Shppng rate adjusted where 
applicable W rodents add 6% Saks tax 

iTFlELI, NJ 50 (2011 OO/i000 MICRO -WT 500 CURIAL AVE. E 700 

CIRCLE 61 ON FREE INFORMATION CAR» 
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The Ocean Box (from page 68) 

Approximate Settings For Basic Sound Patterns 

SOUND CONTROL SETTINGS* 
PATTERN WAVE PERIOD ATTACK DECAY VOLUME 

Surf 40% 45 "' 50 ".0 70 "'0 Low- Moderate 
Heavy Surf 3(1"h0 30 "'o 35"'0 611 "'0 Moderate -High 

Wind 5(1"'0 25 "'0 711 "io 85 " i Low 

Waterfall 75"'o 100"b 11111 "i, Moderate -High 

.[l "u minimum setting of pol: 50 0'0 center of pot travel: Ilgl "o maximum setting of poi 

er. It does not need an indicator line 
or panel markings. 

Use 

The Ocean Box is meant to sit unob- 
trusively on a shelf or table in the 
room you wish to be most tranquil in. 
At first, set all four of the control 
pots to the center of their travel, then 
adjust each in turn until you reach a 

desired sound pattern. Adjustments, 
particularly this initial process, 
should be made slowly. Change only 
one control at a time, and let each 
change run through a few cycles be- 
fore making further adjustments. 

To make first -time adjustments 
easier, Table I gives rough settings of 
the four controls that will produce 
t he basic range of white noise sounds. 
Instead of calibrations on the knobs, 
only rough percentages of pot travel 
(from minimum to maximum) are 
given. The most pleasing final form 
of these sounds is entirely subjective. 
Feel free to experiment with the set- 
tings to produce other sounds. 

Once you've found a soothing 
sound pattern, set the volume control 
at a comfortable level and relax, free 
to sleep, study, work or read uninter- 
rupted by sounds from the next 
room, office, or apartment. 

Aulolnatic Phone 1)iticonneclor (/ir,m page 37) 

Switch SI is the "Override" 
switch. In the "Override" position, 
Vcc is removed from the AND gate, 
turning it off. Light- emitting diodes 
LEDI is the "Override" indicator 
and LED2 is for "Normal" opera- 
tion. LED3 is used to indicate that 
the unit is functioning properly. 
When it is on, the phone is on, and 
vice- versa. Using different colored 
LEDs makes it easy to tell at a glance 
what the status of the unit is. (Also, I 

like lots of colored lights!) Any "ac 
adaptor" rated at greater than 6 volts 
and 125 mA can be used for the pow- 
er supply. A 7805 regulator is mount- 
ed inside the case to provide a regu- 
lated 5 -volt source. 

Construction is simple and parts 
are widely available. 

All jacks, LEDs and the switch are 
mounted on the case. The 7805 regu- 
lator uses a piece of h "aluminum as a 

heat sink. I used 0.1 " perf board to 
mount the parts. Any "speaker 
wire" or zip cord can be used for the 
phone and sensor lines. I simply 
soldered the sensors to the wire and 
wrapped the leads and the photocell 
with electrical insulating tape. 

Pin numbers to the IC and the reg- 
ulator are shown in the schematic. 
Don't overlook Vcc (pin 14) and 
Ground (pin 7) on the 7408! Also, 
note that the pin numbers on ICs are 
the top view, counterclockwise start- 
ing from the upper left. I ran a piece 
of #18 bus bar for Vcc and ground. 

Since installing this system, m 
sleep time has never been sounder. 
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THE FIRST NAME IN 
ELECTRONIC TEST GEAR 

Gd-- $30OFF 
Si iirfTf 

t .ì 

o k 
Ib4U * d --rill -"' a 

Save $30 on the 
RAMSEY 20MHz 
Dual Trace 
Oscilloscope 
Unsurpassed quality at an 
unbeatable price, the 
Ramsey oscilloscope com- 
pares to others costing 
hundreds more Features 
include a component test- 
ing circuit for resistor. 

capacitor, digital circuit and diode testing TV video sync filter wide band- 
width & high sensitivity internal graticule front panel trace rotator Z axis 

high sensitivity x -y mode regulated power supply built -in calibrator 
rock solid triggering 

Was $399.95 NOW ONLY$36995 pprObeakieluded 

NEW RAMSEY 
1200 VOM 
MULTITESTER 

Check transistors, diodes and LEDs 
with this professional quality meter. 
Other features include. decibel scale 
20K volt metering system 3' " mir- 
rored scale polarity switch 20 
measuring ranges safety probes 
high impact plastic case 

Si 995 teal leads and 
battery nil i,,ron 

CM 

RAMSEY D -4100 
COMPACT 
DIGITAL 
MULTITESTER 

Compact sized reliability and accuracy. 
This LCD digital multitester easily fits in 
your pocket, you can take it anywhere. 
It features full overload protection 31/2 

digit LCD readout recessed input 
lacks safety probes diode check 
function 2000 hours battery life 
$ 2 295 teil leads 

cland battery enuded 

35 MHz DUAL TRACE OSCILLOSCOPE 
rt r. y duty and accurate scope for service 

as well as production use. Features include 
wide frequency bandwidth optimal sen- 

sitivity extremely bright display delayed 
triggering sweep hold off ALT trigger 
single sweep TV sync 5X magnification 

XY or XYZ operation HF /LF noise 
reduction 
3500 Dual Trace Oscilloscope 

$ 4 9 9 9 5 includes 2 high 
quality probes 

ff* 
JP-Ili 

i!r 
11*140-e f Eii 

ALL OSCILLOSCOPES INCLUDE 2 PROBES 

15 MHz DUAL TRACE PORTABLE OSCILLOSCOPE 
Ideal for field /bench applications, this 

_ . scope can display up to 15 MHz signals 
to 2 Internal - - hours opera a ti operation on a single charge. 

Features include built -in battery 
charger 5% horizontal magnification 

-+f: ! it high brightness CRT front panel 
trace rotator internal rechargeable 
battery pack it r d 2500 Portable Oscilloscope 

4 4 995 lndudes 2 high 
quauty probes 

MINI KITS -EASY TO ASSEMBLE, FUN TO USE 
BEGINNERS & PROS WILL HAVE A GREAT 

TIME WITH THESE KITS 

FM 
MINI 
MIKE 

A super high performance FM wire- 
less mike kit' Transmits a slab'. 
signal up to 300 yards with excel 
Ilona! audio quality by means ul 
built m electret mike. Kit induct.. 
case. mike. on -of switch. antenP.. 
battery and super instructions it 
is the finest unit available 
FM -3 Kil 514 95 
FM -3 Wired and Tested 19 95 

Color Organ 
See music come 
alive' 3 different 
lights flicker with 
music. One light 
each for. high, 
mid -range and 
lows. Each indi- 
vidually adjust- 
able and drives up 
to 300 W runs on 
110VAC. 

Complete kit. 
ML -1 

$8.95 

VMfeo M.uWd K4 

/wet TA r 
oi 

n s 
gn! 

Mr mars,Complete Ail v. Sies 

Led Slinky Kit 
A great attention get- 
ter which alternately 
flashes 2jumbo LEDs 
Use for name badges. 
buttons, warning 
panel lights. anything' 
Runs on 3 to 15 volts 

Complete kit. BL -1 

$2.95 

Super SWAM 
A super sen dive ampli- 
fier which w II pick up a 
pin drop at l feet' Great 
for monito ing baby's 
room or as general pur- 
pose amplifier Full 2W 
rms output. uns on 6 to 
15 volts. uses 8 -45 ohm 
speaker 
Complete ki BN.9 

55.95 

CPO -1 
son 3 -1 Vdc 1 wall out 1 KHZ good for CPO 

..ern. Audio Oscillator Complete kit 52.95 

MINI -100 FREQUENCY COUNTER 
Features and capabtlnies of counters costing twice as mucn 
compact high sensitivity low current drain very accurate 
leading zero blanking held or shop use 1 MHz to 500 MHz 
,,SPOT, meld pr- nutort 7 nanu nsplav 

59 995 BATTERY 
AC ADAPTER INCLUDED 

TERIES 
AND 

CT -70 7 DIGIT 525 MHz 
COUNTER 
Lab quality at a breakthrough price Features 
3 frequency ranges each with pre amp dual 
,seeable gate times gate activity indicator 

in,/ @I 150 MHz typical sensitivity wide Ire- 
. .cone 1',pm ar i unry 

$1199 5 wired include, 
AC adapter 

;u kit $99.95 
- i- -4 mead pack 9.95 

CT -50 8 DIGIT 600 MHz 
COUNTEF, 

$ 1 6995 wired 
50 kit 5139.95 

A-1 receiver adapter klt. 14.95 

Nigh 
CT -90 9 DIGIT 600 MHz 
COUNTER 
The most versatile for less than 5300 Features 3 
selectable gale times 9 digits gate indicator 

display hold 25mV @ 150 MHz typical sen- 
stirwly 10 MHz timebase for WWV calibration 

1 ppm accuracy 

$ 1 4 995 wired include. 

CT -90 kif 5129.95 
OV -1 0 1 PPM oven iimebase 59.95 
BP -4 mead pack 9.95 

CT -125 9 DIGIT 1.2 GHz 
COUNTER 

$16995 
8P -4 cocad .. 59 

FM Wireless Mike Kit 
Tansmlls up to 300' lo 
any FM broadcast ra. 
did. uses any type of 
mike Runs on 3 to 9V Type FM-2 
has added sensitive mike preamp 
stage 
FM -1 Ka $3.95 FM -2 Kit 54.95 

II 4 
Whisper Light Kit 

An in teresling kit small mike 
picks up sounds and converts 
'hem to light The louder the 
Sound. the brighter the light 
' ncludes mike, controls up to 
.300 W runs on 110 VAC 

Complete kit. WL -1 
56.95 

Tone Decoder 
.A complete tone deco- 
der on a single PC 
board Features 400- 
5000 Hz adjustable 
range via 201urn pol. voltage reyi/ 
laiton. 567 IC Useful for touch - 
lone burst detection. FSK. etc 
Can also be used as a stable tone 
encoder Runs on 5 Io 12 volts 
Complete kit TO-1 $5.95 

Universal Timer Kil 
Provides the basic parts and PC 
board required to provide a source 
of precision timing and pulse 
generation Uses 555 timer IC and 
includes a range of parts for most 
timing needs 

UT -5 Kif $5.95 

Mad Blaster Kit 

Produces LOUD ear sheltering and 
attention getting siren like sound 
Can supply up to 15 watts of 
obnoxious audio Runson6 -15 VOC 

MB -1 Kit $4.95 

Siren KN 
Produces upward and downward 
wail characteristic of a police 
siren 5 W peak audio output runs 
on 3 -15 volts uses 3.45 ohm 
speaker 
Complete kit. SM-3 $2.95 

i0 Ha Tint* Saw 

15 wPZ; uVDC W 
L 

i é isso ie r Assy a if 15 

30 Watt 2 mtr PWR AMP 
Simp'e Class C power amp features I mes power gain 1 W 
in for 8 oui. 2 W in for 15 oui. 4 W in for 30 out Max output 
rit 35 W, incredible value, complete with all parts less case 
and T -R relay 
PA -1, 30 W pwr amp kit 

P - 1 RF sensed T -R relay kit 

$2295 
695 

Power Supply Kit 
Com fete triple regulated power 
supp y provides variable 6 to 18 volts 
at 200 ma and 5 at 1 Amp Excellent 
load regulation. good filtering and 
smal size Less transformers, 
requres 63V(at A and ! 
24 VCT Complete kit. PS -3LTi S 

DM -700 DIGITAL MULTIMETER 
Prulesse,n nl main y a1 n hoop y,st pin., lea 
lures include 26 different ranges and 5 turc - 
lions 3'. digit. 'h inch LED display auto- 
matic decimal placement automatic polarity 

$ 11995 AC a 
wd 

dapt 
Includes 
er 

DM -700 kit 599.95 
MP.1 probe set 4.95 

PS -2 AUDIO MULTIPLIER 
The PS -2 is handy for nigh resolution audio 
resolution measurements, multiplies Up in Ire - 

quency great for PL tone measurements 
multiples by 10 or 100 0 01 Hz resolution 8 
bust -in signal preamp /conditioner 

$4995 wired 

PR -? kii 

i 
PR -2 COUNTER PREAMP 
The PR -2 is ideal for measuring weak signals 
from 10 to 1.000 MHz flat 25 db gain BNC 
connectors great for shifting RF ideal 
receiver/TV preamp $4495 "k" "dud" AC adapter 
PR.? ka 534 95 Ina 
PS -10B 1.5 6Hz PRESCALER 
Extends the range of your present counter to 
1 5GHz 2 stage preamp dinde by 1000 cri 
cudry super sensitive 15U mV typical) BVC 
connectors 1 GHz in, 1 MHz out drives an, 
counter 

PS 10 -B Prescaler 
$39.95 win. ,ms,d.. At sasse. 

$7995 

ACCESSORIES FOR RAMSEY COUNTERS 
Telescopic whip antenna -BNC plug .. S 8.95 
High impedance probe, light loading ... 16.95 
Low pass probe, audio use 16.95 
Direct probe, general purpose use 13.95 
Tilt bail, for CT -70, 90, 125 3.95 

VISA 41. 
PHONE ORDERS CALL 

716 -586 -3950 
TELEX 466735 RAMSEY CI 

i F HMS satisfaction guaranteed examine for 10 days it not pleased return in 

original form for refund add 6'0 for shipping and insurance to a maximum of 

sia 00 overseas add 15i for surface mail C00 add S2 50 IC00 in USA only) 
orders under $15 00 add SI 50 NY residents add 7 sales lax 90 day parts 

warranty on all kits I year parts 8 labor warranty on all wired units 

RAMSEY ELECTRONICS. INC. 
2575 Baird Rd. 
Penfield. N.Y. 14626 

CIRCLE: NO. 170 ON FREE. INFORMATION CARD 
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All -mode receiver. 
Covers 150 kHz -30 MHz in 30 bands. 
All mode: USB, LSB, CW. AM, FM. 
Digital VFO's. 50 -Hz, 500 -Hz or 5 -kHz 
steps. F. LOCK switch. 
Ten memories store frequency, band, and 
mode data. Each memory may be tuned 
as a VFO. 
Lithium batt. memory back -up. 
Memory scan. 
Programmable band scan. 
Fluorescent tube digital display of 
frequency (100 Hz resolution) or time. 
Dual 24 -hour quartz clocks, with timer. 
Three built -in IF filters with NARROW /WIDE 
selector switch. (CW filter optional.) 
Squelch circuit, all mode, built -in. 
Noise blanker built -in. 
Large front mounted speaker. 
RF step attenuator. (0- 10 -20 -30 dB.) 
AGC switch. (Slow- Fast.) 
"S" meter, with SINPO scale. 
High and low impedance antenna, 
terminals. 
100/120/220/240 VAC operation. 
RECORD output jack. 
Timer REMOTE output (not for AC power). 
Muting terminals. 

Specifications and prices subject to change without not ,t 

R -1000 High performance receiver 200 
kHz -30 MHz in 30 bands AM, CW. SSB 3 IF 

filters noise blanker RF attenuator S -meter 
120 -240 VAC muting terminals built -in speaker 
digital display /clock /timer 

R-600 General coverage receiver 150 
KHz -30 MHz in 30 bands AM, CW. SSB IF fil:ers 

noise blanker RF attenuator S -meter with 
SINPO scale front mounted speaker 3 antenna 
nputs 100 -240 VAC operation record jack 
muting terminals digital display 

,, obligation. 

Optional accessories: 
1,./C- 10 VHF converter for R -2000 covers 

'18 -174 MHz 

"G -455C 500 Hz CW filter for R -2000 
HS -4 Headphones 
HS -5 Deluxe headphones 
HS -6 Lightweight headphones 
HS -7 Micro headphones 
DCKC -1 DC cable kit for 13.8 VDC operation 

AL -2 Lightning and static arrester 

Service manuals are available for all 
receivers and most accessories. 

Additional information on Kenwood all -band 
r r,- rivers ,,, rivrnh:ble frrxtuluthnri /r- rl dealers 

KENWOOD 
TRIO- KENWOOD COMMUNICATIONS 
1111 West Walnut Street 
Compton. California 90220 
CIRCLE 139 ON READER SERVICE CARD 


