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ELL HGX GOLD. 
No matter how good your VCR may be we've just made it better. With new Maxell 

HGX Gold Video Tape. Because its better than any tape you've ever owned. 
New smaller magnetic particles allow us to more densely and evenly pack the 

oxide layer of this new tape. 
So you get richer, crisper colors, clearer, cleaner maxeIL 120 

sound and better resolution than ever before. 
111.111!11 

In addition, through a revolutionary new process - 
called molecular fusion the oxide layer is bonded to i 

the base film with a new polymer resin, which vir- 
tually eliminates dropouts. This not only extends 

Nix ;vus 
the life of HGX Gold, but due to decreased particle 
build up, extends the life of your video heads, as well. m axell All of which makes HGX Gold a picture perfect 
investment. yus IT'S WORTH IT 
©1983 Mo.ell Corpotmom o1 nmerwo. 60 Odo,d Orrye, Moonocnoe, N1 07074 
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The Informer 
Lets You Hear What's 
Going On When You 

Aren't There. 
Your Phone Becomes 

an Open Ear 
You're away from home. A premonition 

grabs you. Is the baby asleep, or is he 
squalling? 

If you have an Informer on your phone, 
the answer is as quick as a phone call 
from any phone in the world. 

Call your number. Use a special 
"beeper" that comes with your Informer. 
Your call is routed into the Informer, which 
responds to your remote signal by 
opening a super -sensitive microphone. 
That microphone transmits to you, where - 
ever you are, every sound in the room, up 
to 100 feet away! 

FCC -Approved American -Made 

The Federal Communications 
Commission has approved the Informer. 
That means you now can have the safety 
and security of being able to know what's 
going on in your home or office. For 
example - 

You left some papers at the office. 
You're on your way back to pick them up. 
A strange light is burning in your office. Is 
it the cleaning service - or an intruder? 
Call, and let your Informer report to you. 

You're at the airport. Uh-oh. Did you 
leave the water running?A neighbor has a 
key, but you don't want him in your house 
unless it's an emergency. Nothing to it: 
call home, and the Informer will pick up 
the sound of water, if it's running. 

Your mother lives alone and is up in 
years. She refuses to have anyone check 
on her during the night. You connect an 
Informer to her phone. You'll know, 
quickly, if she's all right. 

The automatic alarm goes off in your 
store. Should you go in there? It's far 
safer to let the Informer tell you if 
someone is in there. 

You own a mountain cabin. You're 
closing it up for the season. Every now 
and then it's reassuring to call the cabin. 
The Informer will tell you, by reporting any 
strange sounds, if all is well. 

YOU CAN ADD A HUNDRED 
MORE USES! 

FCC Approved 

t.,1yht)ts, 

P,ck up every sound in the room - even a whisper. 

Compact, Super -Sensitive 
Electronic Instrument 

The Informer is only 3" x 4". But what 
power it has! The state-of-the-art 
microphone hears everything, even a 
whisper. 

Connecting it takes only a couple of 
seconds. It uses a standard modular 
phone plug and needs no separate power 
source. 

WANT TO TRY IT? 
WE'LL TAKE THE RISK. 

Try the Informer for 30 days. If you 
decide you don't want it, send it back and 
we'll refund every cent you paid. We'll bet, 
though, that after 30 days you'll want 
several more. 

NEW! 
The SUPER -Informer 

This unbelievable unit makes its own 
automatic outgoing calls, in synthesized 
English, when a pre -programed problem 
occurs - such as a fire, a dramatic 
change in temperature, a power outage, 
or a burglar alarm ring. It also tells you the 
time, in English. It automatically dials, 
with one key, any of eight numbers in its 
memory. And of course it also does 
everything the standard Inquirer does. 

Circle No. 17 on Free Information Card 

The Informer 
$149.95 

two for $129.95 each 
l+ $2.75 per total order for shipping) 

The Super Informer 
$229.95 

two for $209.95 each 
l+ ¶2.75 per total order for shipping) 

For fast delivery on credit card orders 
call toll -free 24 hours a day. 7 days a week: 

800-443-0100 
Ask for Extension I I I 

Or send check or money order. 
(Be sure to add shipping cost.) 

For Information Call: 20 I -370.1234 
The Informer and The Super Informer 

are electronic marvels from 

NEW HORIZONS 
Dept. C12 

5-31 Fiftieth Avenue 
Long Island City, NY 11101 
TELEX: 4993183 HORIZONS 

©1983 New Horizons 



DECEMBER 1983 

FEATURE ARTICLES 

34 EARS FOR YOUR COMPUTER 
Ed Teja/How various computer voice -recognition systems operate. 

VOICE -RECOGNITION BOARDS FOR APPLE/ 40 FRANKLIN AND TEXAS INSTRUMENTS 
"PROFESSIONAL" COMPUTERS/Joe Desposito 

NUMBER SYSTEMS FOR MICROCOMPUTERS 47 Randy Carlstrom/How binary, decimal, octal & hexadecimal sys- 
tems work in relation to your computer. 

HEWLETT-PACKARD'S NEW "TOUCH -SCREEN" 

56 COMPUTER 
George Mitchell/Microcomputer reacts through a touch -sensitive 
CRT screen. 

"ARTIFICIAL" EXPANSION OF TIMEX -1000 MEMORY 68 WA. Largent, Jr./Memory-efficient program techniques add to your 
storage capabilities. 

73 BY ITS JOYSTICK YE SHALL KNOW IT 
C & E staff reviews Spectra video's SV-3t8 personal computer. 

76 COMPUTER BOOKS 
A potpourri of the most recent computer books on the market. 

FAIL-SAFE REAL-TIME CLOCK FOR TRS-80 
82 John C. Mein/Low-cost accessory keeps time even when computer 

is turned off. 

94 1983 ANNUAL EDITORIAL INDEX 

COLUMNS 

22 LES SOLOMON ON COMPUTER HARDWARE 
An Eye- and Temper -Saving Proposal. 

24 BITS & BYTES/Sol Libes 

COVER PHOTOGRAPH BY TRUMAN MOORE 

VOLUME 21, NUMBER 12 

i 
~11 

-r 

:--_ 

30 COMPUTER VIDEO GAMES 

THE ELECTRONICS SCIENTIST 
86 Forrest M. Mims, Ill/The World's First 16 -Bit CMOS Micro- 

processor/Experimenting With a Piezoelectric Speaker. 

DEPARTMENTS 

4 EDITORIAL 
Art Salsberg/The Year That Was 

5 LETTERS 

8 NEW PRODUCTS 

96 OPERATION ASSIST 

97 ADVERTISER'S INDEX 

107 COMPUTER MART/ELECTRONICS CLASSIFIED 

COPYRIGHT c 1983 BY ZIFF-DAVIS PUBLISHING COMPANY. All rights reserved. Computers 8 Electronics (ISSN 0032-4485) December 1983, Volume 21, Number 12. Published monthly by Zit l -Da. 
vis Publishing Co., at One Park Ave., New York, NY 10016. Richard P. Friese, President; Selwyn Taubman, Treasurer, Bertram A. Abrams. Secretary. One year subscription rate for U.S. and Posses. 
sions, 516.97; Canada. 521.97; all other countries. S24.97 (cash orders only, payable in U.S. currency). Second Class Postage Paid at New York, N.Y. 10016 and at additional mailing offices. 
Authorized as second class mail by the Post Office Dept., Ottawa. Canada, and for payment of postage in cash. POPULAR ELECTRONICS including ELECTRONICS WORLD trademark registered. In. 
dexed in the Reader's Guide to Periodical Literature. Ziff -Davis also publishes Boating. Car and Driver, Cycle, Flying. Popular Photography, Skiing. Stereo Review, Electronic Experimenter's Handbook, 
and Tape Recording 8 Buying Guide. POSTMASTER: Send address changes to COMPUTERS 8 ELECTRONICS. Circulation Dept. P.O. Box 2774, Boulder, CO 80302. Please allow at least eight 
weeks for change of address, enclosing, if possible, an address label from a recent issue. Permissions. Material in this publication may not be reproduced in any form without permission. Requests for 
permission should be directed to Elizabeth Amado, Rights and Permissions, Ziff -Davis Publishing Co., One Park Ave., New York, NY 10016. 

2 Computers & Electronics 



Now from Timex...a powerful new computer. 

el 
e 

Timex introduces a second generation of home com- 
puters designed with one purpose in mind: to be useful. 

With 72K on -board memory, ifs powerful enough to 
solve more problems in your home. Entertain you with 
brilliant color graphics and 8 -octave sound. 

Plus do word processing in addition to spread -sheet 
functions. 

72K on -board memory. 
More memory than any 

computer in its class. And 
mcre memory means you 

can do more. 

8 -octave sound_ 
Can be used to create 

four sounds simultaneously 
over a wide frequercy 

range. 

S 

And while it does mare, it does it wi-h even greater 
simplicity. 

Its one -touch keyboardmeans you don't have to 
know typing. New Timex Command Cartridges can be 
used without any knowledge of programming. 

Finally. A home computer you can really use in your 
home: the Timex Sinclair 2ír58. 

Unique one -touch entry. 
Requires no typing skills; 

makes programming 
easier to learn. 

\ Ir 111:11 

111 
--- 

Sleek new compact design. 
Fits easily on any desk or table. 

Raised typewriter keyboard. 
With full -travel keys is based 

on v. orld's most popular 
electronic keyboard design. 

Word processing capability. 
This program provides 

a 64-charccter wide screen 
nen used wish a video monitor. 

An 80 -col inn printer that 
provides hard copy 

wil] be avai able early 1984. 

-h 

} 

`® .41".< 

ter 
Timex Corr mcnd Cartridges. 
Provioe fester, easier p-ogram 
loadñg, take up less space. 

TIMEX SINCLAIR 2 0 6 8 
' Sucgested retail price 

To purcnase the Timex Sinclair 2068 computer see your local dealer, or ca I 1-eC0-24-T-I-M-E X. 

©Timex Computer Corpórotit.1983 f 
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EDITORIAL 

The Year That Was 

Jr 

was October 3, 1983. "Hello, Bar- 
bara," I greeted Coleco's public re- 
lations contact at the other end of a 

telephone line. "I low is 'Adam' today?" 
Adam wasn't too well, it seemed, 

though Barbara's exuberant voice 
didn't betray a hint of this. "It's worth 
waiting for," she chimed, alluding to the 
interminable delays in providing re- 
viewers with a sample they could 
examine. 

Adam, as you likely know, is the 
"family" computer system, announced 
last June at a trade show, that caused 
Wall Street analysts to purr and writers 
about computers to herald its introduc- 
tion as the first glimpse of a brave new 
computer world. Causing all the fuss 
was a computer that comes with a built- 
in word -processor system and includes 
a letter -quality daisy -wheel printer for 
the unlikely package price of $600 be- 
fore discount. 

Full -page advertisements in The Wall 
Street Journal proclaimed its sterling 
attributes. Everyone waited for a 

"hands-on" look at it; department and 
chain store buyers lined up to place or- 
ders for the machine that was displayed 
originally under a smoked -glass 
enclosure. 

It's been four months since the proto- 
type Adam was unveiled. The bloom 
faded as the green leaves turned brown 
and no production model was in sight. 
Ongoing journalistic outpourings 
stoked the fire, though. It has become 
sort of a computer -business soap opera: 
Production is held up owing to time- 
consuming FCC tests... tape data ac- 
cess time was said to be slowed to ensure 
reliability... part of the system failed 
FCC tests... the word -processor soft- 
ware is being debugged. .. suggested re- 
tail price now appears to be hovering 
around $700... Adam passed its r -f in- 
terference tests... Christmas -season 
sales aren't too important because 

Adam will be a year-round seller .. ar- 
bitrageurs are taking short positions on 
Coleco stock... WP shortcomings were 
noted during a controlled demonstra- 
tion last week... etc. 

In the background of Coleco's corpo- 
rate siren song has been a bevy of ru- 
mors about the impending introduction 
of other new computers that would 
shake the industry to its toes. Apple's 
"Macintosh," for instance, which is re- 
puted to be a small, Lisa -like computer. 
Another is IBM's alleged preparations 
to launch a home computer, code - 
named "Peanut." In fact, I can't recall 
as much press copy ever written about a 

product that has never been officially 
mentioned by its company. 

"It is expected to sell for $900 retail." 
"It will sell for $800." "It'll have 4" disk 
drives." "Uses 3'/2" drives." "Will not 
have an open bus." "No internal expan- 
sion." "Upward -compatible with the 
IBM PC." "Manufactured by another 
U.S. company, not through Boca Ra- 
ton, FL nor Greenock, Scotland." "Will 
be launched in September." "Will be in- 
troduced in October." "Won't be sold in 
1983." And so on. 

Hot on the heels of IBM's non -an- 
nouncement of its new home computer, 
there was supposition about the appear- 
ance of its new portable-to be called 
"Crackerjack." Reportedly ups%ard- 
compatible with the IBM XT, this 
ghostly computer would cost between 
$2000 and $4000, said the gossips. But, 
wait, hots about "Popcorn"? A $10,000 
competitor to Apple's Lisa, it is report- 
edly a 32 -bit multi-user/multi-task 
workstation that uses the Unix operat- 
ing system rather than MS-DOS and a 

68000 CPU instead of the PC's 8088 
microprocessor. 

And speaking of Unix, whatever hap- 
pened to the Unix -based AT&T com- 
puters that were reportedly being read- 
ied for 1983 introduction? Word has it 
that the information-processing giant 
plans to bundle the multi-user operating 
system into 32 -bit virtual machine chips 
it is developing. 

So maybe the year that was will go 
down as the year of the "Hype." Mean- 
sshile, Season's Greetings and Happy 
New Year. 

4 Computers & Electronics 



J3 to the microphone input connector moved to a new location. Our address is: LEI I ERS 
on the VIC-20 computer. This should be 

the microphone input connector on the 
Technical Systems Consultants, Inc., 
1 1 1 Providence Rd., Chapel Hill, NC 

MORE ON VIC-20 RECORDING cassette recorder.-B. Okigbo, Minne- 27514 (Tel. 510-920-O`40).-Daniel E. 
Regarding "A VIC-20 Cassette apolis, MN. Vanada, Vice President 

Adapter" and a letter on the same sub- 
ject, both in your September issue, I de- ABOUT BITS & BYTES OUT OF TUNE 
cided to use a Radio Shack CTR-41 re- I was glad to see Sol Libes in print In the "Hex/ASCII/Decimal con - 
corder with my VIC-20 (for which I again. I have recently missed his col- version Chart" (October, p. 68), the 
paid only $88) because I couldn't see umn in one of the other magazines.-A ASCII character for hex OC should read 
putting out more for a recorder than I Fan in Spokane. FF not FP; the ASCII characters for 
had for the computer. I put together a I noticed two things in October's hex 5C and 7C are a reverse slash and a 

little interface with an op amp to recov- "Bits & Bytes" that I believe are wrong. vertical rule, respectively. It could be 
er the cassette audio and a 7414 for TTL First, DEC is not abandoning produc- pointed out, also, that the character for 
input to the VIC-20. It worked fine until tion of its 36 -bit computer line. It an- hex 27 is an apostrophe and for hex 2C 
I picked up a tape made on a VIC-20 re- nounced the cancellation of Project Ju- is a comma, since they appear to be 

corder. I couldn't load the tape. Then I piter, a 50-MIPS general-purpose 36 -bit identical the way they are shown. 
found an interface at a hamfest and it time-sharing super -computer; but pro- In "Multiple -Character Generation 
worked fine with the VIC-20 tape but 
not with the tapes made with my old re- 

duction of the current 36 -bit CPUs will 
be continued for at least five more years. 

from your Keyboard" (October, p. 66), 
the designation F on the line from the 

corder. Examining signals on a scope Second, DEC's 36 -bit computers are interface should be deleted. 
showed that the Radio Shack recorder not minicomputers. Excluding the KS- In "Keyboard Encoding Schemes" 
introduced an extra phase inversion 2020 CPU, the KL-l0 line is a main- (October, p. 79), in Fig. 13, the Delete 
when the signal went from the VIC onto 
the tape and then back out from the tape 

frame computer.-Joe Smith, Golden, 
CO. 

key should be between 015 and 17; the 
Escape key between 011 and II; the Line 

playback. I wound up adding a 7414 Feed key between) 010 and 10; and the 
stage in the playback and another in the ADDRESS CORRECTION Carriage Return key between 013 and 10. 

output line.-Ca/ Sondgeroth, Mendo- We were pleased to see a reference in To protect the inputs of 4532 from static 
ta, IL. the article "Unix the Easy Way" (Sep- electricity, add eight resistors (I meg- 

In "A VIC-20 Cassette Adapter," un- 
der Use, the instructions are to connect 

tember, p. 43) to our operating system, 
"UniFlex." However, we have recently 

ohm each) between the inputs and the 
negative supply's ground. 
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Now the excitement of original 
arcade graphics and sound effects 
comes home to your computer. 

Introducing ATARISOFT.TM A new 
source for computer software. 

If you own a Commodore VIC 20 
or 64, a Texas Instruments 99/4A, an 
IBM or an Apple II, you can play the 
original arcade hits. 

DONKEY KONG by Nintendo, 
CENTIPEDE?" PAC MAN, DEFENDER, 
ROBOTRON: 2084, STARGATE and 
DIG DUG. (On the TI 99/4A you can 
also play Protector II, Shamus, Picnic 
Paranoia and Super Storm.) 

So, start playing the original hits 
on your computer. 

Only from ATARISOFT. 
Some games also available on 

ColecoVision and Intellivision. 

/s,, ATA RISOFT. 

r 
r 

r 

Now your computer fits 
the arcade hits. 

PAC -MAN and characters are trademarks of Bally Midway Mfg. Co. 
sublicensed to Atari, Inc. by Namco-America. Inc. DIG DUG is created 
and designed by Namco Ltd. manufactured under license by Atari. Inc. 
Trademarks and O Namco 1982. DEFENDER is a trademark of Williams 
Electronics, Inc. mancfactured under license from Williams Electronics. 
Inc. STARGATE is a trademark and O of Williams 1981 manufactured 
under license from Williams Electronics. Inc. DONKEY KONG. Mario 
and NINTENDO are trademarks and O Nintendo 1981. 1983. 
ROBOTRON: 2084 is a trademark and O of Williams 1982, manufac- 
tured under license from Williams Electronics, Inc. SHAMUS is a trade- 
mark of Synapse Software Corporation, manufactured under license by 
Atari, Inc. PROTECTOR II is a trademark of Synapse Software Corpo- 
ration. manufactured under license by Atari, Inc. PICNIC PARANOIA is 
a trademark of Synapse Software Corporation, manufactured by Atari, 
Inc. SUPER STORM is engineered and designed by Synapse Software 
Corporation, manufactured under license by Atari. Inc. 
A O Warner Communications Company. 01983 Atari. Inc. All rights 
reserved. ATARISOFT' products are manufactured by Atari. Inc., for 
use on the above referenced machines and are not made, licensed or 
approved by the manufacturers of these machines. COMMODORE 64, 
VIC 20. TEXAS INSTRUMENTS 99/4A. IBM. APPLE, COLECOVI- 
SION and INTELLIVISION are respectively trademarks of Commodore 
Electronics Limited, Texas Instruments. International Business 
Machines Corp.. Apple Computer. Inc., Coleco Industries. Inc. and 
Mattel, Inc. 
r 

Complete this coupon and we'll keep you 
up to date on the newest hits from 
ATARISOFT.' 

Name 

Address 

City State Zip 

Telephone 

PRODUCT OWNED: (Check one) 

Ei TI -99/4A E Commodore Vic 20 

IBM Pc n Intellivision 

n Commodore 64 E Apple II 

ColecoVision E Other 

Mail to: 
Atari. Inc., P.O. Box 2943, 
So. San Francisco, CA 94080. ASM 4 l J 

Circle No. 9 on Free Information Card 
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CP/M FOR COMMODORE 64 

Now the Commodore C-64 computer 
can be made CP/M-compatible with the 
Convert 80 from Estes Engineering, 
Inc. The power of CP/M comes from a 

Z-80 with the capability of a disk drive 
and DMA controller, all on one card 
that plugs into the C -64's expansion 
port. The device's versatility comes 
from its ability to run CP/M software. 
The interface card with an 8" disk drive 
is $599; with 51/4" drive, $499; and with- 
out drive, $349. 
Circle No. 84 on Free Information Card 

INTELLIGENT PRINTING 
BUFFER 

Interactive St ruct ures' ShuftleBuffer 
printing buffer performs mix -and - 
merge printout operations with any 
computer equipped with a standard se- 
rial or parallel output port. It has the ca- 
pability of "shuffling" text, graphics, 
spreadsheet data, and other computer - 
generated material into any desired 
combination for printing, plotting, or 
telephone transmission. It has two addi- 
tional modes of operation: standard 
"dumb buffer" function for FIFO print- 
ing of material that does not require re- 
arranging or reprinting, and "bypass" 
to interrupt a printout and produce a 

separate document on an intermediate 
basis. 
Circle No. 86 on Free Information Card 

FOUR -GAME CONTROLLER PORT 

Discwasher's Calling Four expansion 
peripheral is designed for use with Ap- 
ple I I, II +, and Ile personal. computers. 
The expander allows the computer to 
accent such diverse controle as a mouse 
and a track ball simultaneously, and en- 
ables the user to utilize up to four differ- 
ent control devices when writing a pro- 
gram. The card plugs into any one of the 

computer's expansion slots. Selection of 
each control is accomplished through 
simple keyboard entry or software 
codes. A LED display is used for indi- 
cating which of the four ports is in use. 
Also provided is a demonstration disk 
containing two programs that illustrate 
the unit's features. $69.95. 
Circle No. 85 on Free Information Card 
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16 -BIT MICROPROCESSOR TRAINER 

The Model ET -100 Learning Computer 
from Heathkit/Zenith Educational Sys- 
tems is an 8088 -based trainer, 16 -bit 
computer, and engineering design and 
test system all rolled into one. Its stan- 
dard features inclusle a solderless 
breadboarding system that provides di- 
rect access to all address, data, control, 
and 1/O lines, and four voltage supplies; 
detached typewriter -style keyboard; 
32K of ROM programmed with a 

CP/M assembler, screen editor, and 

COMPUTER ROBOT 

The Scorpion from Rhino Robots is a 

small, sophisticated robot kit for the se- 
rious computer hobbyist. It is complete- 
ly software programmable, with two 
6522 interface chips providing 32 lines 
of I/O and four programmable timers 
(two can be events counters). It can see, 
make sounds, and move in any direction 
at 99 different speeds. The Scorpion 
controls four motors (two are wheel 
drives), a speaker, two eyes, two ground 
tracks, and a two -axis optical scanner. 
The 6502 -based robot comes with 8K of 
EPROM and 2K of RAM, the latter ex- 
pandable to 64K bytes. It has the ability 

graphics debugger; 16K (expandable to 
64K) of user RAM; cassette port; and 
composite video output. Pr.ce is 
$999.95 kit. $1499.95 wired and tested. 
Optional extras include the Model EE - 
8088 Advanced Microprocessors 
Course ($99.95) and Model ETA -100 
Accessory that adds more memory and 
I/O ports, disk drive and controller, 
and a video board ($1299.95 kit, 
$1999.95 wired and tested). 
Circle No. 87 on Free Information Card 

to follow a tape on the ground and to 
read codes on the floor. Its two -axis op- 
tical scanner can recognize patterns 
over a 300° scan horizontally and verti- 
cally, with 1.5° resolution of scan per 
step. The Scorpion follows instructions 
and answers questions from any host 
computer with an RS -232C serial inter- 
face. $660. 
Circle No. 89 on Free Information Card 
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SOFTWARE 
SOURCES 

Financial Planning System. Money 
Planner from Business Applications 
Systems is a low-cost financial planning 
system written for IBM PC and PC -XT 
and IBM-compatible computers. It lets 
you plat, budget, forecast, and monitor 
the effectiveness of your financial activi- 
ties by providing analyses of three key 
financial areas: cash flow, net worth, 
and budgeting. Money Planner is menu - 
driven and can be used by up to 10 dif- 
ferent people or groups, each protected 
by a special password. Minimum system 
requirements: 96K of RAM; 80 -column 
video display; two 160K (min.) disk 
drives; PC -DOS V1.00, V1.10, or V2.00 
and diskBASIC; and printer (if print- 
outs art required). $34.50 plus $3.00 
S/H. Address: BAS, Inc., PO Box 
36008, Oaklandon, IN 46236. 

Electronic Spreadsheet. PortaCalc 
from Skyline Marketing is an electronic 
spreadsheet program for the Radio 
Shack TRS-80 Model 100 portable 
computer. It features a 14 -column by 
26 -row workspace and full use of the 
built-in function keys to save, load, 
screen print, report print, and look be- 
hind the data at the formulas in use. 
Worksheets can be saved, loaded, or 
merged, using the computer's memory 
or cassette. Often -used templates can be 
saved in memory for instant recall. Two 
utility programs are included: Porta - 
Print is an enhancement of the Model 
100's text editor that adds the ability to 
adjust page length and left, right, and 
top margins and controls page number- 
ing, headers, centering of lines, flush - 
right justification, and new page selec- 
tion. PortaDex is a data exchange 
program that reformats PortaCalc files 
into DIF format used by VisiCalc. The 
program is supplied on tape and re- 
quires 24K of RAM. Address: Skyline 
Marketing Corp., 4510 W. Irving Park 
Rd., Chicago, IL 60641. 

Software Security System. Secure 
from Wordmovers can transform files 
into garbled characters that can be un- 
scrambled only by using the same 
"keys" that scrambled them in the first 
place. For extra security, it is possible to 
encrypt a file more than once. The Se- 
cure file -protection program can be 
used with any computer running under 
CP/M. $49.95. Address: Wordmovers 
Inc., 15818 Hawthorne Blvd., Lawn - 
dale, CA 90260. 
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8/16 BIT PERSONAL 
COMPUTER 

The Rainbow 100+ computer from 
Digital Equipment Corp. offers 8/16 - 
hit processing and built-in 10M hard 
disk system, plus dual 5114" floppy 
drives. It comes with Z80A and 8088 
CPUs: 128K of RAM (expandable to 
896K); RS -232C/423 printer and asyn- 
chronous/synchronous RS -232C/423 
communications ports: memory - 
mapped video; terminal emulation; and 
computer -based instruction course 
called Learn Rainbow. Also supplied 
with the 100+ is DEC's new Invest- 
ment Protection Plan. $5475 system 
unit, $325 video monitor, $245 key- 
board, $250 CP/M-80/86 and MS -1)0S 
operating system kit. Owners of Rain- 
bow 100 computers can upgrade to 
100+ power with 5M ($1495) or IOM 
($2995) hard disk kits that come with 
the operating system kit. 
Circle No. 95 on Free Information Card 
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INK -JET PRINTER 

Radio Shack's TRS-80 Model CGP-220 
is a "drop on demand" ink -jet printer 
that can print text and graphics in as 
many as seven colors. It prints 2600 
dots per second in the graphics mode. 
with a resolution of 640 dots per line. 
The text mode offers 12 cpi at a speed of 
37 (7 X 5) characters per second. Paral- 
lel and Color Computer -compatible se- 
rial interfaces (600/2400 baud) permit 
use of the printer with any Radio Shack 
computer. A screen print utility for the 
TRS-80 Color Computer allows the 
printer to create multicolor printouts of 
color graphics screens produced from 
any graphics program. $699. 
Circle No. 88 on Free Information Card 
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DAISY -WHEEL PRINTER 

I 

NEC's Authentic Model 15-LQ daisy- 
wheel printer provides 10, 12, and 15 cpi 
pitch, vertical proportional spacing at 

10 and 12 cpi, and print speeds up to 14 

cps. The bidirectional printer also fea- 
tures a number of word-processing sup- 
port functions, including boldfacing, 
superscripting and subscripting, and 
automatic underlining. It uses 96 -char- 
acter plastic daisy wheels. The letter - 
quality printer has a built-in Centron- 
ics -type parallel interface for connec- 
tion to a computer. Includes friction 
and tractor feed. Dimensions are 
1712"W x 5"11 X 121/2"D. $695. 
Circle No. 94 on Free Information Card 
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THE HARD PART IS MAKING SURE 

THEYSTAYTHAT WAY. 
A disk is built with certain safeguards. That's why most disk makers 
offer guarantees that the product you receive comes to you error free. 

We at Memtek Products are concerned that the minidisk remains 
error free. Every time you use it. After exposure to dust, cigarette 
smoke, finger]) -rots, even wear caused by your computer. And so, we 
have built safeguards around the disk, as well. 

Memtek Products' latest innovation... 
acknowledgment of a real world 
beyond the laboratory. 

The hub ring. Designed to prevent our minidisks from jam- 
ming in your machine. Rig d. Durable. Reinforced. 
The coating. A critically -controlled coating of high-energy 
magnetic oxide particles that covers the disk's surface, which is then 
micro -polished to improve head to disk contai, preventing 
dropouts, lowering head abrasion. 
The lubrication system. A constant lubricant protects both the 
disk surface and the drive head from wear. 

The sleeve. Comes with a soft liner that protects the disk while 
gently cleaning the surface - =-. 

The guarantee. 
We'll replace, free, any 

minidisk if it fails to 
accurately store and 

retrieve data due to a 

defect in materials or 
workmanship for up to 

5 years from date of 
purchase. Simply mail the 

disk back. 
The Memtek lineup. = r2 MINIDISKS' 
Premium, double and quad -- 
density minidisks as well as 10- WE PLAY 

and 15 -minute computer 
cassettes and a 5%a" disk drive 

FOR 
TM 

head cleaner. 

MEMTEK... 
J :c,..Tn:,-rr 
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LOGIC ANALYZER ADD-ON 

- LOGIC ANALYZER 

OmniLogic's Model LA -1680 l6 -chan- 
nel logic analyzer is an add-on for Radio 
Shack TRS-80 Models I, III, and 4 com- 
puters with 48K of RAM. It provides 
both state and timing analysis at fre- 
quencies up to 20 Mliz. Simple menu - 

driven operation, with "help" pages, are 

COMPUTER/TYPEWRITER 
SER VICE 

Supercord from Cord Ltd. is a patented 
interface that links nine different elec- 

tronic typewriters to an even wider vari- 
ety of personal computers. It is offered 
in a range of different combinations to 
enable attachment to specific computers 
and typewriter models, including RS- 

232C serial, IEEE -488. and Centronics 
parallel interfaces. Among the typewrit- 
ers supported are those from Adler, 
Brother, Royal. Smith -Corona, and Sil- 
ver -Reed, with more to come. There is 

also a Supercord II model that contains 
a 4K block of print buffer. $395. Ad- 
dress: Cord Ltd., 1548 Brookhollow 
Dr., Santa Ana, CA 92705. 

Welt ~ 
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provided for every command and dis- 
play. The LA -1680 can collect 1000 

data samples on each of 16 channels. 
Triggering modes include the basic 
AND/OR/NOT, with the trigger point 
positioned within the 1000 -word sample 
memory. Advanced triggering modes 

- . _. ,. '- 

. . «MI 

include absence of repetitive event, re- 

peat until correlated with reference 
memory, and delay by event or time. 
External trigger and trigger qualifier 
are also provided. Two connectors sup- 
ply clock and trigger outputs. $1250. 

Circle No. 92 on Free Information Card 

SOFTWARE SOURCES 
Graphics Program. Grafox is a stand- 
alone graphics program written for the 
IBM PC computer. This is a business 
graphics package with full color capabil- 
ities that draws information directly, 
from any IBM BASIC file or via the 
Data Interchange Format (DIF). The: 

program is visually oriented and easy to 
learn, with menu -driven chart descrip- 
tion procedures and single -keystroke 
commands for producing bar, pie, 

piebar, and line charts. It has the ability 
to select, sort, average, and total data 
drawn directly from other databases and 

then chart it in a variety of ways. $295. 
Circle No. 13 on Free Information Card 

Introductory Science Software. 
Software Arts has a new TK!SolverPack 
for Introductory Science. It includes 12 

models, each of which contains the nec- 
essary equations, values, and tables for 
solving particular problems in physics. 
chemistry, and biology. The models car 
be used in introductory -level science 
courses in secondary schools and col- 
leges. The models are usable as is, but 

can easily be modified by the user. The 
software package is currently available 
for the IBM PC and will run in the DEC 
Professional 350 and Rainbow 100 and 

Wang Professional computers. $100 
Circle No. 18 on Free Information Card 

Spelling Checker. Sensible Software 
has released an improved version of its 
spelling verification program for use in 
Apple computers. When used with Ap- 
ple DOS word processing files, the new 

Sensible Speller IV displays suspect 
words in context and allows immediate 
correction of misspelled words. The 
program also features extensive diction- 
ary -searching capabilities and automat- 
ic suggestion of correct spelling for mis- 
spelled words. In addition to the 
improved version ,for use with Apple 
DOS word processors, each Sensible 
Speller package includes versions for 
use with Apple CP/M, Apple Pascal, 
and Silicon Valley's Word Handler 
word processor. $125. Address: Sensible 
Software, Inc., 6619 Pelham Dr., West 
Bloomfield, MI 48033. 
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LAST NIGHT, COMPUSERVE TURNED THIS 
COMPUTER INTO A TRAVEL AGENT FOR JENNIE, 

A STOCK ANALYST FOR RALPH, AND NOW, 
IT5 SENDING HERBIE TO ANOTHER GALAXY. 

NO MATTER WHICH COMPUTER 
YOU OWN, WE'LL HELP YOU GET 

THE MOST OUT OF IT. 

If you've got places to go, 
CompuServe can save you time and 
money getting there. Just access the 
Official Airline Guide Electronic 
Edition-for current flight schedules and 
fares. Make reservations through our 
on-line travel service. Even charter 
a yacht through "Worldwide Exchange' 

If your money's in the market, 
CompuServe offers a wealth of 

prestigious financial data bases. 
Access Value Line, or Standard and 
Poor's. Get the latest information on 
40,000 stocks, bonds or commodities. 
Then, consult experts like IDS 
or Heinold Commodities. All on line 
with CompuServe. 

Or if, like Herbie, intergalactic 
gamesmanship is your thing, enjoy the 
best in fantasy, adventure, and space 
games. Like MegaWars, the ultimate 
computer conflict. 

To get all this and more, you'll 

need a computer; a modem and 
CompuServe. CompuServe connects with 
almost any personal computer, terminal, 
or communicating word processor. 
To receive an illustrated guide to 
CompuServe and learn how you can 
subscribe, contad or call: 

CompuServe 
Consumer Information Service, P. O. Box 20212 
5000 Arlington Centre Blvd., Columbus, OH 43220 

800-848-8199 
In Ohio call 614-457-0302. 

Circle No. 60 on Free Information Card An HSR Block Company 



HARDWARE/SOFTWARE 
DEBUGGER 

A powerful hardware/software debug- 
ging tool for program development on 
the IBM PC and compatible systems, 
called the PC Probe, has been intro- 
duced by Atron Corp. It consists of a 

plug-in card that fits into any available 
expansion slot in the computer, an um- 
bilical cable and probe that plugs into 
the computer's 8088 socket, and sophis- 
ticated debugging software on a floppy 
diskette. Designed for all standard PC 
high-level languages, the PC Probe con- 
tains all necessary support for debug- 
ging. Since it can access all PC bus sig- 
nals, as well as the CPU, the device can 
monitor and trap on interrupts and 
DMA requests. The Probe's software, 
including symbol and macro tables, are 
contained in 64K of on -board memory - 
protected RAM. $1595. 
Circle No. 93 on Free Information Card 
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LOCAL AREA NETWORK 
The PerComNet 1'N -IBM interface 
card for the IBM PC is a local area net- 
work from Percom Data. It is designed 
around the Western Digital WD2840 
control processor to give the host com- 
puter the ability to permit key periph- 
erals. like a hard disk drive, to be shared 
among two or more computers. Its fea- 
tures include: token passing reliability; 
64K FIFO buffer; signal regeneration at 

each node; user installation simplicity; 

4s. 

-7 

OLYMPIA - 1 I 

LETTER -QUALITY PRINTER 

Olympia's Model ESW 3000 is a 

formed -character, letter -quality printer 
designed for high-speed printing. Mi- 
croprocessor -controlled, it features 
automatic shortest -path -seeking logic 
and bidirectional paper and carriage 
movement. Printing speed averages 40 
characters/second, using 100 -character 

0 
o 

9 

... 

/ . 

NBS encryption for data security; sup- 
port for simultaneous voice/data secu- 
rity transmissions; and operating -sys- 
tem compatibility for MS-DOS, CP/M, 
and Unix. The network interface plugs 
into the IBM PC or similar computer 
and is then linked to the network 
through a unique Percom Data cable in- 
terface. PerComNet interface adapters 
will soon be available for S-100, Multi - 
Bus, and STD Bus microcomputers. 
Circle No. 91 on Free Information Card 

OLYMPIA 

11 

S 

printwheels. The printer can handle 
forms up to 17" wide and offers 
10/12/15 -pitch selection, with '/120" 

horizontal microspacing. Vertical spac- 
ing can be Vs", 1/4", or 1/3" and offers 96 

positions/in. bidirectionally. Among 
the printer's attributes are: bidirectional 
horizontal and vertical tabulation; bold, 
expanded, and double -print enhance- 
ments; ability to produce up to seven 
copies on a single pass; automatic paper 
feed to top of form; 4K print buffer; RS- 

232C serial, Centronics -compatible par- 
allel, and IEEE -488 interfaces; and 
control panel. Options include a bidi- 
rectional forms tractor and a sheet 

feeder. 
Circle No. 90 on Free Information Card 

SOUND PROCESSING SYSTEM 

The DX -1 Sound Processing System 
from Decillionix is a hardware/soft- 
ware package for the Apple II computer 
for recording, processing, and playing 
back real sound. The record and play- 
back technique is eight -bit analog -to - 
digital and digital -to -analog "sound 
sampling." With one of the system's six 
software menus, a collection of prere- 
corded sounds can he played in real time 
on the Apple keyboard. With another 
menu, random reproduction of real 
sounds can be generated. Other soft- 
ware menus enable the user to record 
and reproduce any sound, and include 
the ability to program variations in 
pitch, volume, duration, and sequence. 
Sounds can he played in reverse and also 
stored on disk. The DX -I plugs directly 
into any slot in the Apple II or Ile and 
accepts low -to -medium -level signal 
sources, including a microphone. $239. 
Address: Decillionix, PO Box 70985, 
Sunnyvale, CA 94086. 

(Continued on page 20) 
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sts Iess,does more- 
the o modore As 

When 
Commodore 

introduced 
the 64, 
the industry 

suddenly 
realized that 

there would be a 
computer in every home, 

school and business years before anyone 
ever dreamed. 

That's because Commodore 64 halved 
the price of high technology: while 
you can compare 

u 

the 64's capabilities . 
with those of any %-1,. 

sophisticated business -= 
PC, you can com- 
pare its price with 
that of an average television. 

C 
Circle No. 29 on Free Information Card 
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What can you do with it?Create with 
its high resolution 

r'V'''';.-;01 Sprite Graphics. 
Add a printer and - --- type with it. Add 
a disk drive to use 

spread sheets and other financial 
programs. Learn and 
play music through 
your home sound sys- 
tem on the 64's 
professional quality music synthesizer. 

Add a modem, and hook up with 
the vast computer networks through 
your telephone. In short, the 
Commodore 64 
is the ultimate I 
personal computer, R 
at a price A 
'ieu can afford. 
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Wouldn't you like to have a 
new skill you could call your own? 

Learn TV, audio, and video servicing 
wiTh at-home training from NRI. 
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You can learn to service and 
repair TVs, stereos, electronic 
musical instruments and ampli- 
fiers, car and portable radios, 
record and tape decks, videocas- 
sette recorders and disc players, 
almost any kind of electronic 
equipment on the market. And 
you can learn to do it at home, 
in your spare time, without quit- 
ting your job or wasting time 
and gasoline on night school. 
NRI will train you, as it has over 
a million and a quarter others, 
with effective methods proven 
over 69 successful years. 

Hands -On Training 
NRI training is practical train- 

ing all the way Throughout your 
course, you'll perform hands-on 
experience projects that make 
theory come to life and give you 
real understanding. 

Includes Both 25" TV 
And VCR, Plus DMM 

And More 
-7::: As part of your training, you'll 

- build your own 25" I leath/ 
? Zenith color TV, a state -of -the- 

art unit with infrared remote is tuning, programmable channel 
selection, and the incredible 
space phone for remote calling. 
You also get a front -loading, 

' ,I remote -controlled videocassette 
.. recorder to play your video - 

6 taped lessons and learn about 
servicing this complex instru- 

--t ment. 
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Practical training on a real state-of-the-art TV, 

VCR or stereo, using professional equipment 

You'll learn troubleshooting 
techniques using a professional 
31/2 -digit digital multimeter. 
You'll use it when assembling 
your TV to check demonstration 
circuits you build on the NRI 
Discovery Lab, and in your pro- 
fessional work. It's the equip- 
ment and training you need for 
success. 

Exclusive NRI Training 
On Videotape 

In addition to profusely illus- 
trated lessons, you get NRI Ac- 
tion Videocassettes ... video- 
taped lessons that show you 
graphic presentations of elec- 
tronic systems, vivid closeups of 
servicing techniques and profes- 
sional "shortcuts" to study and 
replay as often as you want. 

Training For Success 
NRI not only prepares you to 

become a top technician, we get 
you ready for independence. 
NRI Video/Audio servicing gives 
you a great new way to earn 

extra money doing part-time 
servicing for appliance and de- 
partment stores-building a 
good -paying, new career with an 
electronics firm ... or even 
starting your own business. You 
can start small, even part-time in 
your basement or garage, make 
the most of your opportunities 
to grow into a successful busi- 
nessman. 

Free Catalog ... Mail 
Card Today 

Send the postage -paid card for 
our free I04 -page color catalog 
describing our courses in full, 
showing all equipment, lesson 
outlines, and career opportuni- 
ties. It also shows other exciting 
courses like Microcomputers, 
Electronics Design, Industrial 
Electronics, Digital Electronics, 
and more. Mail the postage -paid 
card today for your copy And 

see how you can make 
the most 

'101111S 

of your talent. If card has been 
removed, please write to: 

NRI Schools of 
Electronics 
McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Avenue 
Washington, DC 20016 

We'll give you tomorrow. 



SOFTWARE 
SOURCES 

Program Library System. The Ar- 
ranger II from Triple -I) Software pro- 
vides an automatic means for organiz- 
ing program libraries. It gathers every 
program name and useful information 
about each disk (type of DOS, number 
oft racks, free space, system or data file) 
and compiles and stores it on its own 
disk for future reference. A unique 
name or number is recorded on each 

disk in the user's library. Arranger II 
can then rapidly locate any desired pro- 
gram and print out alphabetical pro- 
gram lists, individual disk contents, free 
disk space chart, disk labels, and more. 
The software has an 11,000 -word capac- 
ity, with 255 per disk. $49.95. Address: 
Triple -I) Soft ware, PO Box 642, 
Layton, UT 84041. 

Text Processor. Logical Systems' The 
BASIC Answer (TBA) runs on the 

TRS-80 Model 4 computer under 
TRSDOS 6.x and 5.1, and on the TRS- 
80 Models I and III and Lobo Systems 
Max -80 under 5.1. This is a text -pro- 
cessing utility designed to allow the pro- 
grammer to construct BASIC code in a 
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MULTI -FUNCTION SUBSYSTEM 

Magnum Distributing has announced 
availability of the Model CMJ-IF 
multifunction subsystem for the Radio 
Shack TRS-80 Color Computer and 
TDP System 100 personal computer. 
The device plugs into the cartridge port 
and provides a speech synthesizer, one 
serial and two parallel ports, 4K or 8K 
of EPROM/ROM space, two counter/ 
timers, and an extender port. The 

structured manner. TBA allows the 
BASIC programmer to produce struc- 
tured, self -documenting code and sup- 
ports the use of labeled branching that 
results in relocatable BASIC subrou- 
tines. I addition, variable names and 
labels of up to 14 significant alphanu- 
meric characters are supported. 
Through "conditional translation," 
production of multiple program ver- 
sions is greatly simplified. Global and 
pseudo -local variable types are support- 
ed. $69.00 for TRS-80 Models I, III, 4, 

and Lobo Systems MAX -80 "IBA V5.1; 
$79.00 for TBA V6.x (add $4.00 S/H 

RGB VIDEO MONITOR 

The Taxan Model RGBvision 420 is de- 
signed to be an IBM -look -alike RGB 
color video monitor with high -resolu- 
tion graphics capability at 630 horizon- 
tal lines, 0.38 -mm dot slit, and 20 -MHz 
bandwidth. Other features include a 

black -stripe, nonglare picture tube; a 

mode selector switch for use with com- 
puters other than IBM; contrast con- 
trol; and horizontal, vertical, and screen 
size controls. $699. Address: TSK Elec- 
tronics Corp., 18005 Cortney Ct., City 
of Industry, CA 91748. 

speech synthesizer is said to be able to 
vocalize any word in any language and 
is accessed through BASIC. The ex- 

tender port enables the user to access a 

disk controller or ROM PAK without 
having to disconnect the CMJ-1F from 
the computer. $199.95. Address: Mag- 
num Distributors, Inc., 1000 S. Dixie 
Ilwy. W., Suite 3, Pompano Beach, 
FL 33060. 

for each). Address: Logical Systems, 
Inc., 8970 N. 55 St., PO Box 23956, Mil- 
waukee, WI 53223. 

Tree -Forth. Soft Magic Corp. has an- 
nounced availability of a version of 
Forth for the Sinclair and Timex lines 
of computers. Called Tree -Forth, it is a 

compiler (not interpreter) directive that 
operates about 10 times faster than in- 
terpreter BASIC, while providing the 
conversational attribute of BASIC. 
Tree -Forth is supplied in a 64K 
EPROM chip that replaces the ROM 
chip inside the computer. $49.95 plus 
$2.00 S/H. Address: Soft Magic Corp., 
1210 W. I Iigh St., Bryan, OH 43506. 
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CompJlm Booti [IIth® 
.=121\ Your source for software and books 

at substantial savings! 

More programs, more projects, 
more ways to use your micro 
for home, hobby, and business! 

Select any 6 books 
for only $2.95 when you join 
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How to Motto M0oor 
with your 
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List $14.95 
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7 very good reasons to try 
The Computer Book Club® 
P.O. Box 80 Blue Ridge Summit, PA 17214 
Exceptional Quality. All books are first-rate publisher's 

editions filled with useful. up-to-the-minute information 
Reduced Member Prices. Save 20% to 75% on books sure 

to increase your computer know-how 
Satisfaction Guaranteed. All books returnable within 10 
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alternates, extras -plus bonus offers. Conies 13 times a year 
with dozens of up-to-the-minute titles you can pick from 

"Automatic Order." Do nothing, and the Main selection 
will be shipped automatically! But . if you want an 
Alternate selection -or no books at all -we'll follow the 
instructions you give on the reply form provided with every 
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Continuing Benefits. Get a Dividend Certificate with every 

book purchased after fulfilling membership obligation. and 
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LES SOLOMON ON COMPUTER HARDWARE 

deep 

An Eye- and 
Temper -Saving 
Proposal 

T seems every computer, video 
game, VCR, or closed circuit TV 
camera that has provisions for using 

a TV receiver as a video display employs 
either channel 3 or channel 4 on the vhf 
band. There are some other electronic 
items that use different channels, hut 
they are in the minority. 

I called the FCC to try to find out 
why channels 3 and 4 are so popular. 
Well, it seems that there is no regulation 
covering this channel usage; and the 
whole thing boils down to a sort of 
"grandfather's clause." (If the FCC 
wants to clear this up with me, let some- 
one there drop me a line.) 

I never liked these channels anyway. 
Where I work in midtown Manhattan 
there is terrific r -f power on Channel 2 

(CBS) and Channel 4 (NBC). Even with 
the protective guard band between 
channels, when using channel 3 (or any 
other vhf channel) for viewing a com- 
puter display, I get enough adjacent - 
channel interference to make a mess of 
the video. 

Assuming that computers and video 
games have FCC type approval (as indi- 
cated by little labels on the back or un- 
derside), does this mean that receiver r -f 
and i -f design and shielding leaves 
something to be desired? If so, why do 
people blame the computer when it's 
really the TV receiver that's at fault? 

It must he a masochist's fantasy come 
true when he tries to use a channel -3/4 
video system in areas where good sig- 
nals are received on channels 2, 3, 4, and 
5. This must make displays for comput- 
ing and game playing really great! 

On the other hand, isn't it nice that 
some major TV receiver manufacturers 
are providing a direct video input jack 
on some of their newer models. To these 
wonderful folks: Welcome to the com- 
puter age! 

[Incidental technical note: Channels 
4 and 5 can both be used in the same 
area. Although they are numerically ad- 
jacent, they are not frequency -adjacent, 
since there is a 4 -MHz gap between 
them. There is also an 86 -MHz gap (in- 
cluding the FM hand) between channels 
6 and 7.] 

To get a clear display when testing a 

system here in New York, I have been 

using a modulator on a high -uhf chan- 
nel where nobody lives for a bucketful of 
MHz in either direction (at least around 
here), and the spectrum is quiet. I am 
not quite certain that this is legal, but it 
makes a big difference in the display. 

Really, what I want to know is, since 
the FCC has previously assigned special 
"quiet" frequencies (10.7 M I lz for FM 
i -f, 43 MHz for TV i -f, etc.), why not as- 

sign an unused high -uhf band to he used 

strictly by computer and video game 
signals? 

There are wide areas of unused uhf 
frequencies between channels 14 

through 83. Why can't we use r -f modu- 
lators on an empty channel in the range? 
We would not interfere with anyone and 
could watch clean displays for a change. 

Protection Circuit. Being an avid dab- 
bler in hardware, I have created my fair 
share of accidental short circuits. To 
save the cost of replacing relatively ex- 
pensive voltage regulators and power 
supplies when I make such mistakes, I 

have recently concocted an automats 
power -down protection circuit. A sche- 
matic is shown in the accompanying 
diagram. 

The circuit is faster than a fuse and 

automatically "resets" itself when the 
short is removed. The normal regulated 
dc input line is opened, and a photot ran- 
sistor or photoresistor (any type that 
can handle the current) is connected in 

series with the source and regulator. Be- 

tween the output of the regulator 
(which can be almost any desired volt- 
age) and ground is a LED and an associ- 
ated current -limiting resistor, whose 
value depends on the dc voltage being 
monitored. The LED is placed physical- 
ly close to the surface of the photosensi- 
tive device and the two are covered by a 

layer of black electrical tape to form a 

light -tight enclosure. As long as the reg- 
ulator is delivering its rated output, the 
LED glows and causes the photo device 
to have a low resistance. Full current is 

thus allowed to flow. 
If, for any reason, a short circuit oc- 

curs on the output side of the regulator, 
the LEI) goes dark, the resistance of the 
photo device increases, and the regula- 
tor shuts off. When the short is re- 
moved, the LED glows, and the regula- 
tor resumes operation. 

Like most of the circuits I have dis- 
cussed in this column, this one is basic, 
and the reader is urged to experiment 
with it. For example, if your power re- 
quirements are more than a simple pho- 
to device can handle, use a high -power 
npn transistor whose base is driven by 
the photo device, which, in turn, is con- 
trolled by the LED. In fact, not even the 
regulator is required since this protec- 
tion circuit can he used as "plain vanil- 
la" in series with the power lead. Once 
you get the idea of how the thing works, 
it's simple. So why not try your ideas.0 
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Where's Your ELECTRONICS Career Headed? 

;ove! 

II 

LI 

The Move You Make Today Can Shape Your Future 
Yes it's your move. Whether on a chess board 
or in your career, you should plan each move 
carefully. In electronics, you can move ahead 
faster and further with a 

B. S. DEGREE 
Put professional knowledge and a COLLEGE 
DEGREE in your electronics career. Earn your 
degree through independent study at home, 
with Grantham College of Engineering. No 
commuting to class. Study at your own pace, 
while continuing your present job. 

The accredited Grantham non-traditional 
degree program is intended for mature, fully 
employed workers who want to upgrade their 
careers . . . and who can successfully study 
electronics and supporting subjects through 

INDEPENDENT STUDY, AT HOME 

Free Details Available from: 

Grantham College of Engineering 
2500 South La Cienega Blvd. 

P. O. Box 35499 
Los Angeles, CA 90035 

Independent Home Study Can Prepare You 

Study materials, carefully written by the Gran- 
tham staff for independent study at home, are 
supplied by the College, and your technical 
questions related to those materials and the 
lesson tests are promptly answered by the Gran- 
tham teaching staff. 

Recognition and Quality Assurance 
Grantham College of Engineering is accredited 
by the Accrediting Commission of the National 
Home Study Council. 

We are located at 2500 S. LaCienega Blvd., 
Los Angeles, California, but for faster response 
please use our mailing address: P. O. Box 35499, 
Los Angeles, CA 90035. 

r 
Grantham College of Engineering ET -12-83 

P. O. Box 35499, Los Angeles, CA 90035 

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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Bits & Bytes 
NEWS, VIEWS & GOSSIP/BY SOL LIBES 

RUMORS & GOSSIP 
Look for Commodore to shortly discontinue the VIC- 

20, drop the price on the 64 even further, and introduce a new 
portable machine using the Z8000 16 -bit microprocessor to 
sell in the $500 -to -$600 range. The aim is to undercut new en- 
tries from IBM and Apple.... Shugart is expected to start 
demoing its laser -based optical disk soon. Word is that it will 
cost $5000 or so and store 1.5 gigabytes (that's 1,500,000,000 
characters), and you will not have to worry about a head crash 
when you bump it or get dirt or mois 
ture on the disk.... Atari anticipates 
the debut of a home computer with in- 
tegrated telephone and the capability 
to control home appliances and 
heating/cooling systems.... Sharp 
Corp., which recently demonstrated a 

portable computer with an 8 -line by 
80 -character display, is reportedly on 
the verge of bringing out a liquid -crys- 
tal display with a capacity of 24 lines 
by 80 characters.... Beta testing of 
Version 3.0 of MS-DOS, which was 
supposed to begin in June, has report- 
edly been moved to September. This 
probably means that the product may 
not appear until next year. It is still 
not clear whether Version 3 will be 
adopted by IBM for the PC. Talk is 

that the new version will include features such as 
multitasking, mouse input, and enhanced graphics 
capability.... Meanwhile, Apple is expected to present its 
long -rumored "Macintosh" computer in January with first 
deliveries to customers expected in February. It is expected to 
he a 68000 -based transportable unit having a 9" display, a res- 
olution of 512 X 375 pixels, and 128K bytes of RAM, and to 
sell for well under $1500. Reports are that the unit will use a 

3.5" floppy storing a full megabyte, and have a significant 
portion of the system software in ROM and a user interface 
similar to the Lisa. When the Mac appears, I expect to see the 
price of the Apple Ile drop to $700 or under and become avail- 
able to mass merchandisers.... Anticipated soon from sever- 
al vendors are Winchesters with intelligent interfaces that 
contain microprocessors capable of re-microcoding them- 
selves to adapt to their environment. In other words, they 
would contain their own operating systems. It will be possible 
with this system for the drive to have a signature that marks it 
by lot and manufacturing date. This could be used to ward off 
software pirates. The chip to do this is already in evaluation 
by disk designers.... Gavalin shook the industry with the 
May premiere of a true full -function portable priced at just 
under $4000. Now there are rumors that a similar machine is 
due shortly for one-third the price.... It is said that 
Microsoft will have a plug-in board for the IBM PC that re- 
places the 8088 microprocessor with an 80286 true 16 -bit unit 
so that users can run Xenix, Microsoft's version of the Unix 
multi-user, multiprocessing operating system.... It is antici- 
pated that Radio Shack will, later in 1984, introduce a new 
TRS-80 Model 100 -like portable that is IBM PC compatible. 
It will use a CMOS version of the 8086 microprocessor that is 
now available in sample quantities. The Model 100 (which is 
currently the hottest selling portable on the market) now uses 
the CMOS version of the Intel 8085 8 -bit microprocessor. 

APPLE DOINGS 
Apple, once the bread and butter of Computerland sales, 

has been largely replaced by the IBM PC. Last year, when 
Apple tried to renegotiate a better contract with Computer - 
land, the franchiser balked and dropped the line. Many of the 
Computerland stores were then forced to buy their Apple 
equipment directly from Apple, losing their Computerland 
discount, while still paying an 8% royalty to Computerland 
on each sale. The result was that Computerland stores selling 

Apples were at a serious disadvantage 
compared to independent retailers. 
Unable to compete with price dis- 
counts, many Computerland stores 
dropped the Apple. Apple responded 

'I by reducing the price on equipment, 
offering it to more retail outlets such 
as department stores, and packaging 
together systems with more competi- 
tive prices. 

Apple has disclosed that it has filed 
suit against 28 Hong Kong companies 
selling copies of the Apple II and that, 
in all but five cases, it has succeeded in 
getting restraining orders. The units, 
which sell for as low as $300, are for 
the most part made in Taiwan and im- 
ported to Hong Kong. Some even bear 
the Apple nameplate logo. 

Another Apple -II compatible machine, called the "Drag- 
on," that has been widely sold in Europe, is expected to be 
marketed soon in this country by Tano Corp., New Orleans, 
LA. The price is expected to be $400 less than that of the Ap- 
ple Ile. 

In the meantime, Apple declared over $42 million in profits 
for the last quarter, a 59% increase. It also announced pro- 
duction of its millionth computer and shipped the Lisa right 
on schedule. However, demand for the Ile has reportedly flat- 
tened out as business -user sales have decreased. The bulk of 
the Ile sales are now to the home and school markets. 

Apple has run into some new challenges with the Lisa. 
Many customers are complaining about the hard disk drive's 
limited capacity (only 5M bytes with about 4M bytes used by 
the Lisa software, leaving only about IM byte for the user's 
files) and slowness in reading. (It can take more than half a 

minute to load the word processor and a text file before one 
can enjoy the machine's marvels.) The company is expected 
shortly to upgrade the Lisa to a faster drive with 10M -byte ca- 
pacity. Secondly, Lisa floppy disks, which are unique to the 
Lisa, are scarce as hens' teeth. 

Apple is soon expected to introduce an option for the Lisa 
to enable it to run IBM PC software. This project is reportedly 
being handled by Microsoft for Apple, with the product be- 
coming available by '84. The option is seen as an important 
asset for the business world. Users will then he able to run the 
Lisa operating system, MS-DOS, CP/M-68K, Xenix, and 
UniPlus+. The last two are operating systems, and will re- 
quire addition of a second drive and extra user ports. 
UniPlus+ is already being distributed by UniPress, Highland 
Park, NJ; Xenix should be available soon. 

Apple is also expected to launch a new marketing strategy 
involving three computer lines-Apple Ile, Macintosh, and 
Lisa-with the Apple III being dropped. 
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TIMEX/SINCLAIR SALES 
DROP 

Sales of the Timex 1000 (né Sinclair ZX8I), once the 
most popular home computer, have plunged. Orders for its 
new 1500 and 2000 models are far less than projected. Timex, 
which pioneered the super -cheap home computer and led in 
the pricing battles, sold 550,000 units in its first five months. 
Sinclair had sold 150,000 ZX8 Is before turning distribution 
over to Timex. So far, well over a million units have been 
manufactured. 

The 10(X) has sold for as low as $27.95, and typically sells 
for about $45. The Commodore V IC -20, TI -99/4A, and Atari 
400, which sell for only $30 to $40 more, offer color, more 
memory, better keyboards, and more features. As a result, 
they've hurt sales of the 1000, and many retailers have aban- 
doned the unit. Even the Timex 1500, which generally sells 
for about $80, does not stack up well against these units. And 
the model 2000 is facing stiff competition from the somewhat 
higher -priced Commodore 64, which has better keyboards, 
graphics, and sound. 

Timex has therefore begun selling its systems to mail order 
companies and to companies that will package the unit with 
encyclopedias and textbooks. Also, the units are being offered 
by banks and real-estate developers as give-aways in sales pro- 
motion programs. 

In England, Sinclair has unveiled a continuous -loop tape 
drive interface for its Spectrum color computer. It has an 85K 
capacity and an average access time of 3.5 seconds, and sells 
for $76, plus $7.50 for a tape cartridge. The unit is expected to 
he introduced in the U.S. for the Timex 2000 systems. The 
drive requires a $50 interface unit (only $30 when purchased 
w ith drive). The unit that is needed, which fits under the com- 
puter, also provides an RS -232 port and local -area network 
connection device. 

COLECO's ADAM 
Coleco, the only current games maker turning a profit, 

showed its Adam integrated home computer in June, promis- 
ing delivery in late August. It then pushed the delivery date 
hack to mid -October and raised its suggested retail price from 
$600 to $700. (The dealer price will he about $575.) The final 
unit will have a tape recorder for mass storage and a slow - 
speed daisy -wheel printer. A modem, memory expansion, and 
disk drive options are expected early next year. Also, Coleco 
expects an option that will increase the current 32 -character 
line to 80 characters on a TV. 

Coleco disclosed that it has signed an agreement with 
StarCom to market its "Dragon's Lair" arcade game, which 
employs a laser disk and, reportedly, a new dimension in game 
technology. The company has also signed an agreement with 
AT&T to develop a home video game service via telephone. 
AT&T will make and sell the video game machine, which in- 
cludes a modem. 

RESEARCH COOPERATIVES 
BEGIN PROJECTS 

The Semiconductor Research Cooperative, a subsidiary 
of the Semiconductor Industry Association, disclosed that it 

is initiating development of a pilot program to demonstrate 
the manufacturahility and reliability of a 4 -megabit memory 

device. SRC, formed two years ago, is an alliance of 18 com- 
panies, among them IBM, GE, Motorola, CDC, DEC, Intel, 
AMI), IIP, Silicon Systems, and Monolithic Memories. 

The other research cooperative, Microelectronics & Com- 
puter Technology Corp., an R&D venture owned by AMD, 
Allied Corp., CDC, DEC, Harris, Honeywell, Martin Mariet- 
ta, Mostek, Motorola, National Semiconductor, NCR, RCA, 
and Sperry, has announced that it will be doing research in ad- 
vanced computer architecture, computer -aided design and 
manufacturing, system and circuit chip packaging, and soft- 
ware technology. 

SOMEWHERE OVER THE 
RAINBOW? 

Digital Equipment Corp. seems to be following in IBM's 
footsteps in the personal computing area. DEC has assumed 
that its Rainbow computer was going to take the marketplace 
by storm, but instead it met with a ho -hum reception. Al- 
though a very good design, the heart of the problem was that 
DEC tried to keep everything to itself so that customers 
would be totally dependent on DEC for software, peripherals, 
and even supplies. For example, DEC did not provide any 
way for users to format disks and therefore forced them to buy 
pre -formatted disks front it at a very steep cost. And the refus- 
al to release technical documentation discouraged indepen- 
dent software and peripheral suppliers from developing 
products. 

But try as it might, it could not stop the independents. One 
company brought out a formatting program for the Rainbow. 
DEC has finally conceded, recognizing that the tactics they 
used in the minicomputer area are just not going to work in 
the personal computer market. So DEC has now released a 

utilities disk with a format program on it, plus other utilities 
to assist software development. In addition to this, they are 
promising a technical manual similar to the one published by 
IBM for its PC. 

SEC HALTS SOFTWARE 
ACCOUNTING METHODS 
The Securities and Exchange Commission has told soft- 

ware developers to stop treating software development costs 
as an asset in their hooks and consider it an expense. This ac- 
counting technique was used by some companies as a way of 
increasing paper profits by reducing expenses and increasing 
the value of the business. 

RANDOM NEWS BITS 
One of Tokyo's largest department stores, Seibu, is of- 

fering two industrial -type robots for sale in their store. At 
$25,000 apiece, they are not likely to sell many but they sure 
are attracting crowds.... Imports of ICs from Japan for the 
first four months of the year reportedly increased 63% for 
packaged ICs and a w lopping 252% for unpackaged ICs. By 
contrast, shipments of ICs to Japan increased 11%.... Ac- 
cording to the "Books In Print" reference guide, there are 
now 2400 computer hooks in print, with the overwhelming 
majority published in the last 18 months. An estimated 20 
new titles are released each week.... Intel is promising that it 
will start production on a new 1 -megabit bubble memory de- 
vice late next year that they expect to sell for $99 in quantity. 
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If you have 
put off learning more 
electronics for , y of 

these reasons, act now! 

I don't have the time. 

High school was hard for me and electronics 
sounds like it may be hard to learn. 

I can't afford any more education. 

I have a farrli now. 

I'm here. You're there. I've never learned that 
way before. I'm not sure it will work for me. 

Read the opposite page and see how you can get started today! 



Be honest with yourself. Are 
the reasons really excuses? 
You already know enough 
about electronics to be inter- 
ested in reading this maga- 
zine. So why not learn more? 
If you need encouragement, 
read on and see how excuses 
can be turned into results. 

You don't have the time. 
Be realistic. All you have in life 

is a period of time. Use it Try to 
know more tomorrow than you do 
today. That's the proven way to 
success. 

Electronics sounds like it 
may be hard to learn. 

You already know something 
about electronics or you wouldn't 
be reading this. Now, build on that 
CIE Auto -Programmed® Lessons 
help you learn. Topics are presented 
in simple, logical sequence All text 
is clear and concise for quick, easy 
understanding. You learn step by 
step, at your own pace. No classes 
to attend. Nobody pressures you. 
You can learn. 
You can't afford any more 
education. 

Actually, you can't afford NOT 
to gain the skills that can put you 
ahead of the others. It makes sense 
to invest in yourself through 
education-learning a skill. If you 
are not able to pay full tuition now, 
convenient monthly payments can 
be arranged. 

You have a family now. 
All the more reason why you 

have the responsibility to advance 
yourself. For the sake of your family. 
Do you want them to have what 
you had or have more than you had? 
The choice is yours. Electronics is a 
rewarding career choice CIE can 
help you to get started on that career. 
You're there. We're here. 
How does CIE help you learn? 

First, we want you to succeed. 
You may study at home, but you 
are not alone. When you have a 
question about a lesson, a postage 
stamp gets you your answer fast. 
You may find this even better than 
having a classroom teacher. CIE 
understands people need to learn at 
their own pace When CIE receives 
your completed lesson before noon, 
it will be graded and mailed back to 
you the same day with appropriate 
instructional help. Your satisfaction 
with your progress comes by return 
mail. That's how CIE helps you learn. 

NOW IF YOU AGREE CIE 
AI TRNING CAN WORK FOR 

YOU HOW ELSE CAN CIE 
HELP' YOU? 

CIE is one of the largest inde- 
pendent home study schools in the 
world that specializes in electronics. 
Although "big" does not always 
mean "best; it is evidence that CIE 
is a strong, successful institution 
with the people and resources to 
help you succeed. 
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Step-by-step learning includes 
"hands-on training. 

The kind of professional you 
want to be needs more than theory. 
That's why some of our courses 
include the Personal Training Labo- 
ratory, which helps you put lesson 
theory into actual practice Other 
courses train you to use tools of the 
trade such as a 10MHz, solid-state, 
triggered -sweep oscilloscope. Or a 
Digital Learning Laboratory to let 
you apply the digital theory that's 
essential today for anyone who 

d7lb 

íb jI 
v 

d!" 

wants to keep pace with electronics 
in the eighties. Or a Microprocessor 
Training Laboratory you learn to 
program and interface with displays, 
memories, switches, and more. 
Your credentials can impress 
employers. 

One of the best credentials you 
can have in electronics-or any 
other career field - is a college 
degree. That's why CIE gives you 
the opportunity to earn an Associate 
in Applied Science in Electronics 
Engineering Technology. Any CIE 
career course can offer you credit 
toward the degree...more than half 
the number needed in some cases. 

You can also prepare for the 
government -administered FCC 
(Federal Communications Commis- 
sion) Radiotelephone License, 
General Class. It can be a real mark in 
your tavor... government -certified 
proof of your specific knowledge 
and skills. 
Find out more! Today. Now. 

There's a card with this ad. Fill 
it in and return. if some other ambi- 
tious person has already removed 
it, use the coupon. 

You'll get a copy of CIE's free 
school catalog, along with a 
complete package of personal home 
study information. 

For your convenience, we'll try 
to arrange for a CIE representative 
to contact you to answer any ques- 
tions you may have 

If you are serious about a 
rewarding career, about learning 
electronics or building on your 
present skills, your best bet is to go 
with the electronics specialists - CIE. 
Mail the card or coupon today or 
write CIE (please mention the 
name and date of this magazine), 
1776 East 17th Street, Cleveland, 
Ohio 44114. 

This could be the best decision 
you've made all year. 
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CIE Cleveland Institute of Electronics, Inc. 
1776 East 17th Street, Cleveland, Ohio 44114 

Accredited Member National Home Study Council 

YES.. I want to learn from the specialists in elecronics-CIE. Send me my FREE 
CIE school catalog...including details about the Associate Degree program... 
plus my FREE package of home study information. 

Print Name 

Address Apt. 

City State Zip 

Age Area Code/Phone No / 
Check box for G.I. Bill bulletin on Educational Benefits: Veteran Active Duty 

MAIL TODAY! 



COMPUTER VIDEO GAMES 
Hands -On Reviews of Recently Released Game Software 

HIGHRISE 

Diskette for Apple 11/Ile 

MicroLab, Inc., 2699 Skokie Valley Road, 

Highland Park, IL 60035; 312-433-7550. 
$30.00 

Graphics **** 
Gameplay **** 

Sustained Interest **** 
Type: Keyboard educational strategy 

game 
Memory Required: 48K 

MicroLab put this "game" in its 
MicroLearn educational library since 
it's supposed to teach skills in spatial re- 

lations and planning. Trouble is, it's so 

much fun it's hard to remember that I'm 
learning something while playing it. 

In it, Barnaby, my master builder, 
piles blocks of various shapes and sizes 

on top of each other. When the stack 
reaches a certain height, he climbs up 

the "building" to the next level. If the 
wrong kinds of blocks are juxtaposed, 
the building collapses; so planning, se- 

lection and strategy are important. 
You're also running against the clock 

with this educational game, and it's pos- 
sible to rack up some really impressive 
point scores-that is, until you reach 
level five or six, at which time the shapes 
of the building blocks get so weird that 
it's hard to gauge which will balance 
properly on what. 

This game's great for the whole fam- 
ily. It's what games rarely are: educa- 
tional and a lot of fun. 

JUMPMAN JUNIOR 

ROM Cartridge for Atari 400/800 
EPYX (Automated Simulations, Inc.), 
1043 Kies Ct., Sunnyvale, CA 94086; 

408-745-0700. $34.99 

Graphics *** 
Gameplay **** 

Sustained Interest ****+ 
Type: Joystick action game 

Memory Required: Resident ROM 

Jupiter Jumpman fans, rejoice! There's 
now an easier (7) well, at least simplified 
version of the Epyx classic, and it comes 
in cartridge form! 

Instead of the 30+ levels of the origi- 
nal, Junior has only 12 levels, and as the 
apprentice, he has to try harder. The 
game has eight speed levels, and the cart 
lets you preview all 12 screens before 
you start. 

As with the original, you find your- 
self on a Jupiter Command Substation 
that's been invaded and mined by the 

Alienators. In your quest to find their 
bombs, you have to climb, jump and use 

strategy. You also have to dodge bullets, 
ride elevators, avoid electrocution traps 
and moving walls. 

You can have up to four players in 
this game, and each player starts with 
four lives. You get a free life for every 
7500 points you score-easier said than 
done. 

For each bomb collected and defused, 
you score 100 points and receive bonus 
points as you leave each level. If you 
missed Jupiter Jumpman, try this one. 

-..l 1 ¿- ., , . 
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ALT= 381 KM 
RHG= 766 KM 

time left to burn in each stage, time into 
mission, altitude and down -range 
(distance). 

Once you've reached orbit, the screen 
shows you your orbit path and the orbit 
of the existing satellite that you must 
rendezvous with. It takes a lot of prac- 
tice and patience to maneuver the diffi- 
cult operations of catching up and not 
burning up in the atmosphere. 

Staging (drop-off of spent booster) is 

automatic, and you must reach an alti- 
tude of at least 192 kilometers to get into 
orbit. Then the fun really begins with 
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"Rendezvous" is captivating and educational. 

RENDEZVOUS 

Diskette for Apple II series 
Edu-Ware Services, Inc., PO Box 22222, 
Agoura, CA 91301-0522; 213-706-0661. 

$39.95 

Graphics *** 
Gameplay **** 

Sustained Interest ****+ 
Type: Keyboard simulation game 

Memory Required: 48K 

If you've a yearning to pilot a space- 
craft, Rendezvous goes a long way to- 
ward fulfilling it. From the moment you 
start the ignition for the blast-off, your 
Shuttle spacecraft is under your control. 

To hit the right "window" you must 
immediately start to change the angle of 
the ascent-as soon as the gantry disap- 
pears from the screen. Key parameters 
are displayed on the bottom of the 
screen: vertical and horizontal velocity, 

course corrections (a lot of guesswork), 
projections of flight path, and the actual 
rendezvous. As of this writing, your re- 

viewer still hasn't successfully met up 
with the satellite, but practice makes 
perfect. This program is both captivat- 
ing and educational in a way that's 
guaranteed to keep you burning the 
midnight oil. 

LUNAR LEEPER 

ROM Cartridge for VIC-20 
Sierra On -Line, Sierra On -Line Bldg., 

Coarsegold, CA 93614; 209-683-6858. 
$29.95 

Graphics **** 
Gameplay *** 

Sustained Interest *** 
Type: Joystick action game 

Memory Required: Resident ROM 

This new one from Sierra is hard as the 
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dickens to play without getting clob- 
bered. The graphics are some of the best 
we've seen for the VIC to date, and the 
humanitarian aspect of the gameplay 
(rescuing stranded humans on the 
moon) isn't lost on us. 

Gameplay has a shoot -em -up and 
dodge -'em script. It isn't at all easy to 
shoot the Lunar Leepers (the enemy); 
your spaceship has no brakes, so it takes 
some dexterity to avoid getting blopped 
(you don't get zapped and you don't get 
bopped just "blopped") while rescu- 
ing the stranded humans. It's exciting 
and different, as twitch games go. 

OLD IRONSIDES 

Diskette for Apple II 
Xerox Educational Publications, 
245 Long Hill Road, Middletown, 
CT 06457; 203-347-7251. $39.95 

Graphics **** 
Gameplay **** 

Sustained Interest *** 
Type: Joystick/keyboard strategy/action 

game 
Memory Required: 48K 

The combination "Logbook and In- 
struction Manual" is the first introduc- 
tion to this classic game of sailing ships 
and battle on the high seas. Like the 
program itself and the packaging, it is 
masterfully presented with loads of 
space to keep a log of your ship's adven- 
tures and battles-but the logbook is so 
beautiful it's a shame you have to write 
in it. 

The game works with a combination 
of paddle controllers and keyboard. If 
you don't have Apple paddles, the key - 
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The elevator in "Miner 2049ER" is keyboard controlled. 

board is split down the middle for the 
two players. The screen is artfully 
framed by a curlicued period -map bor- 
der. The two ships are beautifully 
crafted, and the broadsides that you fire 
are excellent and difficult to learn to 
control at first. 

You can get sunk by cannon fire, 
ramming, explosion of the powder mag- 
azine, loosing your mast and drifting 
into fog, thereby getting lost. 

A sense of direction is very important 
and very hard to come by. Experienced 
captains can use the wind direction, the 
fog and ramming routines to advantage, 
but it's sure hard to learn. I guess that 
this is what is meant by a fun -type edu- 
cational program. You're forced to 

The "Old Ironsides" screen is framed by an old map. 

learn compass headings, ship's controls 
and procedures, and dealing with simu- 
lated battle conditions on the high seas 

of 150 years ago. It's a real winner. 

MINER 2049ER 

Diskette for Apple II and Atari 400/800 
MicroLeb, Inc., 2699 Skokie Valley Road, 
Highland Park, IL 60035; 312-433-7550. 

$30.00 

Graphics **** 
Gameplay **** 

Sustained interest **** 
Type: Joystick action game 

Memory Required: 48K 

This game is on its way to becoming a 

classic. Your hero, Bounty Bob, goes 
through a total of 10 levels (screens) of 
increasing difficulty-masking all floor 
levels by walking on them at least once. 

Bob must avoid being destroyed by 
the roving mutants, but they turn green 
and can be chomped by Bob after he 
gets energy from eating an apple. The 
apples, by the way, look like the com- 
puter's logo and hang in the most un- 
conventional locat ions. 

Bob can also be destroyed by falling 
off a platform, but you have to be a real 
klutz to let this happen. It takes a little 
practice to get that miniplatform 
masked in Screen I. The third screen 
has an elevator controlled by the key- 
board, and there are moving platforms 
in levels 5, 6 and 7. Level 6 has a radio- 
active pool, and other levels contain a 

lift, and deadly stompers-and finally 
Bob gets shot out of a cannon. 

As with so many games that are mul- 
tilevel, it takes a long time to become 
proficient enough to reach the highest 
(most difficult) level or screen. 
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A dot 
matrix printer 

thatll 
improve your 

image. 
Meet the Apple* Image - 

\\Titer, the newest dot matrix 
printer for your Apple ftrsonal. 
Computer. 

And with all that it has 
going for it, just maybe the 
hest dot matrix printer on 
the market. 

Take legibility, for 
instance. 

The lmagewriter crams 
140 x 160 dots into each 
square inch. So you get text 
that's highly readable and high 
resolution graphics, besides. 

And is it least. 

The Image«riter cruises 
at an unbelievable 
120 characters per 
second. And that s 

just in the text mode. 
It's even faster 
printing graphics. 180 

characters per second, 
to be exact. 

What's more, the 
graphics dump is up to 
60 faster than other 
comparably priced dot matrix comparably_ 
printers. Andthat makes the 
Imagewriter fast enough to 
handle the Lisa 

Yet it's just as at home with an 
Apple III or Apple Ile. Thanks to Apple 
software experts who designed the 
control electronics to give the Image - 
writer perfect compatibility. Not to 
mention some special capabilities 

flA 

'PLE PRESENTS T 
EIMAGEWRITER APPLE PR 
ESENTS THE IMAGEWRITER APPLE 

IH 
PRESEN1 

S THE AGEURITER APPLE PRESENTS TI IMAGE1RtITER APPL 

lül. /. No. -I 

like superscript and subscript, to 
name just two. 

Now, \vith all this high-speed 
performance, you'd expect the 

Imagewriter to make the Devil's 
Own Noise. It doesn't. In fact, 
the Imagevvriter is specially 

constructed - with overlaid 
seams and special sound - 

deadening materials - to achieve 
a remarkable 53 dB. How loud is a 

remarkable 53 dB? You'd make 
more noise if you react this aloud. 

The Imagewriter even has quiet 
good looks, since we designed it to 
look like the rest of the Apple Family 

Yet even with all 
its improvements, 
the Image«riter is a 

better deal than any 
other dot matrix print- 
er \7th comparable 

performance. And you can print that. 
- 
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Charge! 
Go out there and get the Apple 

Personal Computer System you 
really want. Now. Without laying out 
your extra cash. Without tying up 
your other lines of credit. With the 
Apple Card. The only consumer credit 
card reserved exclusively for the 
purchase of Apple Computers, peri- 
pherals and software. 

Like all our products, it works 
simply: 

Fill out an application (short, to 
the point and annotated in English) 
at an authorized Apple dealer 
honoring the Card. Your salesperson 
will call in the application and in 
most cases get an approval for you 
right on the spot. 

You can then take your Apple 
system home. You don't even have to 
wait for the Card; we'll mail it out 
to you. And by the time you get it, 
you'll probably be well into doing 
whatever you bought your Apple 
system to do. 

There is no annual fee for the 
Card, although a couple of restric- 
tions do apply. The first purchase 
must include an Apple Personal 
Computer and you have to put 10% 

down. And subsequent purchases 
need to be at least $100 if made with 
the Card. Oh, yes - you'll also have 
a credit limit. 

When you use the Apple Card to 
make additional purchases, all you 
have to do is show the Card and sign 
the invoice. As long as it's within 
your credit limit, of course. Our 
dealers get a little nervous when 
someone signs for half their inven- 
tory. You understand. 

You'll also receive monthly 
statements that include the latest 
purchases, credit available, and the 
minimum payment due. You'll also 
be happy to know Apple Card credit 
terms are affordable and the pay- 
ments can he spread out. It's all 

spelled out for you 
at the t:me your Card 
is approved. 

So stop by a participating 
authorized Apple dealer and get 
an Apple Card. Just think of it as 
credit where credit is due. 

Give ur floppy disks the boot. 
We call it the" floppy disk 

shuffle" It happens when you have 
two or more software programs on 
floppies and you need towork with 
both. What do you do? You put one 
disk in, boot it, do your work, take it 
out, put the other disk in, hoot it, 
do your work - you get the idea. 

Well, you can stop shuffling any 
time now. 

Thanks to a unique new soft- 
ware program called Catalyst" from 
Quark, Inc. Specially designed for 
your Apple III and ProFile" hard disk. 

Catalyst allows you to take a 
wide variety of software programs 
and store them on your ProFile. Once 
they're on your ProFile, you just 
select the program you want from the 
Catalyst menu that appears on your 
monitor - then Catalystp does the 
rest. You'll never have to boot those 
programs again. 

What kinds of programs will 
work with ProFile and Catalyst? 

Almost anything written for the 
Apple III including copy -protected 
programs likeVisiCalcr Quick File' 
and Apple Writer III. Or languages like 
Pascal, BASIC, or COBOL. 

And once you've loaded these 
programs into your ProFile, the only 
diskette you may ever need is the 
Catalyst. 

So if you have an Apple III and a 
ProFile and more floppies than you 
care to flip through. get yourself a 
Catalyst. Ar d boot those disks for good. 

QUA NK 

CATA LYST 

Apple Con:pater Inc, 20525 Mariano Ate, Cupertino, Cl 95014. R, the audmnzee1 Apple dealer nearest you, call (800) 538-9696. In Canada. call (800) 268-77% a'800) 268-7637. ©1983 Alple Computer Inc. 

Vole le Is a trademark of VlsiCorp, Inc. Catalyst Is a trademark of Quark, Inc. A Apple, the Apple logo, Quick File and Profile are trademark of Apple Computer Inc Clrc'e No. 35 on Free Information Card 
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EARS FOR YO R 

Voice -recognition 
hardware and software 
are available for 
several types of 
personal computers 

By Ed Teja 

WHEN one person talks to anoth- 
er, it's a natural and efficient 
means of communication. But 

when a human being talks to a computer 
and the machine responds, the process 
seems like magic. There's nothing magi- 
cal about computer voice recognition, 
however. It's currently available for 
several different types of personal com- 
puter systems. 

Originally, spoken input (both of 
commands and data) for computers was 
restricted to expensive voice data entry 
systems. Recognizing even a few vocab- 
ulary words required a lot of computing 
power, so these systems had a separate, 
powerful computer that acted as a 

speech recognizer. Speech -recognition 
systems have been around since 1970, 

but as late as 1978 a system for banking 
applications that recognized only digits 
cost over $60,000. However, new recog- 
nition techniques and advances in VLSI 
(very -large-scale integration) have 
made voice input possible and practical 
for personal computers. 

The Technology. Speech recognition 
is typically a pattern -matching process. 
The recognizer captures a spoken word 
and matches it to reference words 
stored in memory. There are several 
techniques both for capturing and 
matching the spoken input, but the dif- 
ferences are subtle. 

Basically, as the diagram in Fig. 1 

shows, speech enters a microphone as 
an analog signal-sound waves. The 

1/ 

recognizer filters the sound into as 

many as 16 separate frequency bands 
and then digitizes the waveform in each 
band. These frequency bands contain 
information that we use when we hear 
and understand speech. Filtering elimi- 
nates a lot of garbage that has nothing to 
do with speech, such as noise. 

After filtering the signal, the recog- 
nizer converts the analog signals into 
digital ones. The digital values repre- 
sent intensity levels within the frequen- 
cy band. The human ear can perceive 
about 250 distinct intensity levels and 
about 1000 unique pitches in the fre- 
quency range from 20 Hz to 16 kHz. 
Digitizing the data breaks it down into 
pitch (frequency band) and intensity 
(digital value). 
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There are a number of digitizing tech- 

niques: pulse -code modulation (l'CM) 
gives the most accurate digitization, but 
uses a lot of memory; adaptive pulse - 

code modulation (ADPCM) uses less 

memory but loses fidelity. Fortunately, 
fidelity is not a priority in recognition. 
Not all of the sounds of speech have 

meaning. The recognizer only needs 

those sounds that actually mean some- 

thing. Nearly every recognizer uses 

some sort of data compression tech- 
nique, such as ADPCM, to save memo- 
ry and speed recognition. 

Regardless of the digitization tech- 
nique, the computer just stores the digi- 
tal data for each spoken word, or utter- 
ance, as an individual data pattern. This 
is known as the enroll mode. Some sys- 

tems will average the data from several 

repetitions of each word in an attempt 
to get a typical pattern for each vocabu- 
lary word. But notwíthstandíng the 

number of samples, the recognizer does 
nothing to the data. It just stores it. The 
set of data patterns created for each 

speaker is called a template. In a person- 
al computer, these templates are often 
stored on a floppy disk until needed. 

When you want the recognizer to lis- 
ten to what you have to say, you put it in 
its active mode. Now, when the recog- 

nizer digitizes the words you speak, it 

stores them in a buffer for analysis. It 
can then compare this input pattern to 
all of the stored patterns (for that speak- 
er) and see which one comes the closest 
to matching it precisely. Of course, the 
input pattern seldom if ever matches 
any of the stored patterns exactly. But it 
will usually match one far better than 
any others. The best fit will be presented 
as the word you spoke. 

It works like this: Suppose that when 

you say a particular word, the recogniz- 
er senses a 100 -Hz sine wave like that 
shown in Fig. 2A. (Using a real word 
rather than a simple tone as an example 
would complicate the example but 
wouldn't change it. You can imagine 
this same process going on for the out- 
put of each filter bank.) If the recogniz- 
er takes four samples of the wave and 
digitizes it accurately, it would store a 

reference pattern similar to that shown 
in Fig. 2B. 

Now suppose you repeat the same 

word, but this time for some reason 
(stress, perhaps), the sine wave looks 
like the one shown in Fig. 3A. When the 
recognizer digitizes this input word, it 
gets the pattern shown in Fig. 3B. And 
now you have a problem. The patterns 
don't match exactly. In fact, when the 
decimal values of each signal are added, 
and the sums are subtracted from each 

other, the result has a decimal value of 
five. But what does that mean? Nothing 
by itself; the error must be taken in con- 
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TEMPLATE 
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Fig. 1. Voice -recognition block diagram. 

text. The context, in this case, is how 
well the input matches any other refer- 
ence patterns. When the recognizer 
looks at the patterns for all of the other 
vocabulary words, it might not match 
any other word closer than, say, seven. 
Although there's no exact match be- 

tween the input and the stored pattern, 
the desired match does turn out to be 

the best match. 

Using a Speech Recognition Sys- 
tem. Any speech -recognition system 
uses a microphone for input. Some re- 

quire a special noise -cancelling close - 
talking headset type, while others let 

you use cheap carbon microphones or 
even a telephone handset. But the type 
of recognition strategy doesn't depend 

2- 
.- o 

1 

O 

- 
N 

TIME 

SAMPLES 
0 1 2 3 a., 

10 M SEC 

SAMPLE 
DIGITAL 

REPRESENTATION 
DECIMAL 
VALUE 

I 0010 2 

2 0001 1 

3 0000 0 

4 0001 I 

Fig. 2. Digitizing a. sine wave. 

on the type of microphone you speak 
into. It's just that more expensive mi- 
crophones make it easier for the recog- 
nizer to do its job. 

Some recognizers are speaker depen- 

dent-that is, they can recognize the in- 
put only if a speaker has already recited 
vocabulary sords to it. This process, 
whereby the speaker is prompted to say 

all of the words at least once before he or 
she can use the recognizer, ís known as 

enrollment. A speaker who has stored 
voice patterns for each word is enrolled 
in the system. Some manufacturers refer 
to enrollment as training, but it isn't. 
Training implies that learning takes 
place. The recognizer is not an artificial 
intelligence. It is a machine that match- 
es known patterns to unknown patterns. 
It cannot be trained. 

If you use a speaker -dependent recog- 
nizer, you must know how to instruct 
the computer to call up your particular 
voice pattern files from storage. It then 
matches your spoken input with the set 

of patterns you previously enrolled for 
the vocabulary words. If it tried to 
match your words to someone else's 

patterns, it might not recognize any 
words at all. 

Background noise and other factors 
that affect the way speech sounds in the 

air will also affect the accuracy of the 
recognizer. But you can correct for 
some problems before they even cause 

any trouble. If you are going to use the 

recognizer ill a noisy room, you should 
enroll words while in that same room 
and under the same conditions. Even 

factors that have nothing to do with 
sound directly, such as stress, can affect 
the way you say a word. This means that 

you have to pay attention to the envi- 
ronment if you want to get the highest 
accuracy from your recognizer. Studies 
indicate that, if you enroll on a system in 
the relaxed atmosphere of your home 
and then try to use it in a factory or of- 
fice, it won't work well at all. Changing 
the environment between enrollment 
and use too drastically is almost as bad 

as enrolling the wrong speaker 
altogether. 

You'll never get a perfect match be- 

tween the word you just spoke and the 
pattern you stored previously. Howev- 
er, sometimes the match is closer than 
others. Most recognizers allow you to 
adjust the level of match that the recog- 

nizer will respond to. You can actually 
select how close the match has to be be- 

fore you consider it good enough for 
your purposes. When you adjust the lev- 

el of match that you will accept, you are 
telling the recognizer that a certain er- 
ror is either acceptable or too far off to 
be trusted. 

This adjustable acceptance level is 

known as a recognition (if you're an op - 
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16K Standard BASIC 
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i , Reg. 239.95 

Chit ino Card 15926-30,26 Use Your 95 

A Smart Investment. Give your family a colorful Christ- 
mas this year with our TRS-80 Color Computer 2. It's the 
perfect way to join the computer revolution. And, at $80 
off, it's the affordable way, too! 

Easy to Use. Just connect your TV, plug in a ready -to - 
run Program Pak' and you're all set. Prepare a house- 
hold budget, monitor your investments, teach your kids 
or play thrilling outer space and sports games. 

Deluxe Features. Both models feature a typewriter - 
quality keyboard in an attractive white case. Use the 
built-in Color BASIC language and our entertaining 308 - 
page manual to start writing your own programs with 
color and sound. Want to create stunning high - 
resolution graphics and write advanced programs? 

Radie ThaeK 
The biggest name in little computers® 

A DIVISION OF TANDY CORPORATION 

_16KzExtended BASIC 
Reg..3319 _95 

3995_ 2E-3027 
As LCw As 525 Per Month 

On CItiUCredi 

Then select our sale -priced 16K Extended BASIC Color 
Computer 2. Create incredible drawings and designs, 
business and engineering charts, even animation with 
simple one -line commands. 

Expandable. Best of all. Color Computer 2 can expand 
easily as your computing skills grow. Add a cassette 
recorder to store and load your own programs, a tele- 
phone modem to access tomorrow's news and stock 
reports, a printer, joysticks or a color mouse for more 
exciting game action, disk drives and more. 

The Perfect Gift to Give ... Or Get! Come into a 
Radio Shack Computer Center, participating store or 
dealer near you and get a demonstration of our spectac- 
ular Color Computer 2. 

Send for your free 1984 TRS-80 Computer Catalog. 
Mail To: Radio Shack, Dept. 84-A-679 

300 One Tandy Center, Fort Worth, Texas 76102 

NAME 

COMPANY 

ADDRESS 

CITY STATE ZIP 

TELEPHONE 

Sale ends Dec. 31, 1983. TV not included Prices apply at participating Radio Shack 
stores and dealers. 
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Fig. 3. Digitizing a distorted wave. 

timist) or rejection (if you're a pessi- 
mist) threshold. If the best match is 

above the threshold you select, the rec- 
ognizer will accept the match and pass 
the word to the host computer. If the 
best match is below that level, the recog- 
nizer will ask you to repeat the word. 
You'll have to experiment with the rec- 
ognizer to find the best level. It might 
even change for each speaker. Some 
speakers can say each word pretty much 
the same way each time, others can't. 
For certain jobs, you'll want to insist on 
a very close match, such as when the 
computer is controlling a critical func- 
tion. Other times, when you are enter- 
ing a lot of data, for example, it might be 

easier to allow the recognizer to make a 

few mistakes and fix them later with an 

editor. 

Another Kind of Speech Recogni- 
tion System. In order to make voice in- 
put easier to use, manufacturers are de- 
veloping products that are speaker 
independent-they can recognize a 

word that's in their vocabulary regard- 
less of who says it. You don't need to en- 
roll. To accomplish this, the manufac- 
turer takes extensive samples of large 
groups of people saying the vocabulary 
words and then tries to create a tem- 
plate that represents the way most peo- 
ple say the words. So, in a sense, every- 
one is always enrolled. The templates in 
this type of system are usually stored in 
ROM. This is especially useful for 
games, or when you want a number of 
people to he able to use the system. 

Because research into how we under- 

stand what we hear is still quite new, 
most of these speaker -independent sys- 
tems have small vocabularies (less than 
10 words) that contain carefully select- 

ed words. These words require careful 
selection so that the recognizer won't 
have trouble distinguishing them from 
each other. 

There are only about 40 basic speech 
sounds (phonemes) in the English lan- 
guage, and some of them aren't very 
easy to tell apart, es en for a human lis- 
tener. Pot and pop, for example, would 
he bad word choices for a recognizer 
(speaker dependent or independent) be- 
cause they are short and quite similar. 
The shorter the word, the fewer clues 
that the recognizer has to the word's 
identity. Pop and pot are easily con- 
fused; you wouldn't want the two of 
them in the same vocabulary. A better 
choice would he explosion and pot. 
These two words would be easy for both 
humans and machines to distinguish 
from each other. 

But some words are tricky. Eight, for 
example, sounds like repeat, and nine 
gets confused with five. The more words 
a particular vocabulary has, the greater 
the chance of confusing any two words 
(and the greater the cost of collecting 
and analyzing speech samples). Ven- 
dors of speaker -independent systems 
therefore choose to offer smaller, but 
extremely effective, vocabularies. 

Most speaker -independent systems 
are far less accurate than speaker -de- 
pendent (enrolled) systems, but they of- 
fer the convenience of letting anyone 
walk up to a product, such as a toy or 
personal computer, and operate it with 
a voice command. Improved recogni- 
tion techniques, being developed at 

companies like Votan, Interstate Elec- 
tronics, and other voice -recognition re- 
search facilities, should close the perfor- 
mance gap soon. But at present, 
speaker -independent systems will make 
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more mistakes than speaker -dependent 
systems. 

The Chips Themselves. Most of the 
voice recognition systems you'll find for 
personal computers are based on cus- 
tom -designed chips. The chips make it 

simple to design a complete -voice -input 
system because they take care of the rec- 
ognition part of the problem. A designer 
only needs to add support circuitry, just 
as for a microprocessor. 

The first commercial recognition 
chips came from Interstate Electronics. 
This firm's latest speaker -independent 
chip, the VRC008, which is intended for 
use in low-cost peripherals, requires 
only the support components shown in 
the schematic in Fig. 4. Sanyo Electric 
Ltd. has licensed the hardware and 
firmware for use in a Japanese action 
toy that will recognize six Japanese 
words. Interstate also offers a two -chip 
speaker -dependent recognizer, the 
VRC101 and VRC102. 

Intel doesn't make or depend on spe- 
cial speech chips for recognition. In- 
stead, it uses its 2920 family of digital 
signal processing chips (DSP) to con- 
vert the analog signals of words into 
useful (for the computer) digital signals. 
Intel's strategy is to produce a recogni- 
tion board product that plugs into its 
Multihus computer systems and works 
with all of the firm's standard products. 

Texas Instruments also makes a DSP 
chip called the TMS320. This high- 
speed processor can execute five -million 
instructions per second, and compute 
thousands of precise data values (re- 
portedly faster than any other DSP chip 
currently on the market). This ultra -fast 
computing speed is essential for the 
computations needed in a speech -recog- 
nition system. 

Add -On "Ears." One of the first low- 
cost peripherals to give personal com- 
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Fig. 4. Complete system using 
an Interstate Electronics chip. 
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puters "ears" was Scott Instrument's 
VET (voice entry terminal). The first 
models w ked with TRS-80s and Ap- 
ples. Today, the VET/2 ($895) works 
with the Apple 11+, and the Shadow 
VET ($595) works with the Apple II+ 
and Ile. The VET/2 comes with a soft- 
ware program that enables teachers to 
write lessons that students can give spo- 
ken answers to. The VBLS (voice -based 
learning system) package costs $99.95 if 
you buy it separately. VBLS lets 
nonprogrammers get into the comput- 
er -aided instruction business in a con- 
vincing way. 

Newer in the marketplace is the Voice 
Input Module (reviewed on page 40) 
from Voice Machine Communications. 
It is designed for the Apple II series of 
computers. 

Tecmar's voice -recognition board is 

available to software manufacturers 
who want to make use of the technology 
with the IBM PC. For example, 
SuperSoft's ScratchPad with Voice - 
Drive uses the Tecmar board. Currently 
under development at Tecmar is a 

stand-alone voice -recognition product 
that can be used with commercial soft- 
ware for the IBM PC. 

SUPPLIERS 

CompuPro 
3506 Breakwater Ct. 
Hayward, CA 94545 

General Instrument 
Microelectronics Div. 
600 West John St. 
Hicksville, NY 11802 

Intel Corp. 
3065 Bowers Ave. 
Santa Clara, CA 95051. 

Interstate Electronics Corp. 
1001 E. Ball Rd. 
Anaheim, CA 92803 

Plessey Peripheral Systems 
17466 Daimler 
Irvine, CA 92714 

Scott Instruments 
815 Elm 
Denton, TX 76201 

Tecmar 
6225 Cochran Rd. 
Cleveland, OH 44139 

Texas Instruments Inc. 
Box 10508 
Lubbock, TX 79408 

Voice Machine Communications 
1000 South Grand Ave. 
Santa Ana, CA 92705 

Votan 
4487 Technology Dr. 
Fremont, CA 94538 

A speech -recognition system intro- 
duced just recently is the Speech Com- 
mand system from Texas Instruments 
(also reviewed in the following pages). 
The product is for use with the Texas 
Instruments Personal Computer. You 
can add ears to a variety of computer 
terminals also. The C. Itoh, DEC, and 
Plessey terminals can accept plug-in 
boards to add voice input to the usual 
keyboard input. And all the host com- 
puter ever sees is ASCII characters 
from the terminal, so using the termi- 
nals doesn't require any special soft- 
ware. Plessey sells its terminal with the 
speech recognition option and has had 
great success in using it for "hands - 
free" programming. Programmers 
write COBOL programs by dictating 
the code to the computer. 

Votan packages its hardware and 
software products in attractive boxes 
for use as stand-alone peripherals as 
well as selling them as individual 
boards. And the firm has done consider- 

able work on making its products useful 
even over the telephone. With a recog- 
nizer designed for use with telephones, 
you can call a computer and use it from 
a remote location without any terminal 
at all. 

The Texas Instruments 99/4A, when 
enhanced with the Milton Bradley 
MBX Expansion system, is the only 
low-cost home computer to offer speech 
recognition. The unit has a limited vo- 
cabulary, but it is sufficient for entering 
commands for games or educational 
programs. 

Conclusion. In the future, you can ex- 
pect to see speech capability built right 
into computers, instead of added on lat- 
er. After all, semiconductor technology 
is making voice recognition practical 
and inexpensive, so it's inevitable that 
entire recognition systems will someday 
be available in chip form. And remem- 
ber, it's not magic, it's just a pattern - 
matching system. O 

WHO GOES THERE: SPEAKER IDENTIFICATION 

Not all voice input systems are designed 
to respond 'o what is said to them. Some 
provide a quite different service-they de- 
termine if the speaker is someone who is 
allowed to use the system. This applica- 
tion can give a system some protection 
from intrusion. In such a system, the oper- 
ator types in an identifier (the operator's 
name or a password, perhaps). The identi- 
fier tells the computer which set of vocabu- 
lary patterns to use. The computer can 
then look up the voice template for that 
person. It selects one of the vocabulary 
words and asks the operator to say it. 
When the operator speaks, the computer 
compares the input pattern to the one 
stored in memory for that operator. 

A particular person will usually say each 
word in a reasonably similar manner each 
time. This strategy is called speaker verifi- 
cation because, while it doesn't identify a 
speaker, it can go a long way toward verify- 
ing that a speaker is who he says he is. The 
technique isn't foolproof; some speakers 
will produce the same or similar patterns, 
but it makes it a little harder for someone to 
use your computer or read your files with- 
out your permission. 

Another way to use the same hardware 
is to identify a particular speaker from 
among a number of speakers. Suppose 

that you record someone saying a particu 
lar word. You might know that one of five 
people said the word, but not know which 
person. The computer can compare the 
recorded word against the patterns it has 
stored for all five people and tell you the 
person who probably said the word. In this 
case, the same hardware that might pro- 
vide speech recognition is giving you 
speaker -ecognition. 

This is one of the ways that law enforce- 
ment agencies are using voice input. The 
Los Angeles Sheriff's Department uses 
the CompuPro computer pictured above 
(donated for the purpose by Bill Godbout) 
to perform acoustic analysis of recordings, 
such as bomb threats and harassing tele- 
phone calls to determine whether or not a 

particular individual could be the one who 
made the call. But, according to Forensic 
Voice and Tape Investigator Craig Melvin, 
the computer's function is primarily to 
eliminate suspects. It doesn't point the fin- 
ger of guilt at anyone as much as it proves 
that a Certain person couldn't have made 
the phone call. If there is no match at all 
between the accused's voice and that of 
the tape-recorded voice, the officers will 
look for other suspects. Technology can 
acquit but can seldom convict. Not without 
other, supportive, evidence. O 
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Voice -Recognition Boards for Apple/ 
Franklin and Texas Instruments 

Professional Computers 
THE two voice -recognition prod- 
ucts examined here are the 
"Voice Input Module" from 

Voice Machine Communications, Inc. 
and Texas Instruments' "Speech Com- 
mand System." These devices are not 
reviewed so much for comparison as to 
give you insight into the advanced tech- 
nology that is available for personal 
computers today. 

Voice Input Module 

The Voice Input Module (VIM) is de- 
signed for use on the Apple II series of 
microcomputers or the Franklin ACE 
1000. VIM can be integrated with most 
off -the -shelf Apple applications pack- 
ages, which means that you can substi- 
tute voice input for keyboard entry (as 
desired) in programs such as VisiCalc, 
Pie Writer, and many others. And VIM 
works with languages, too! For exam- 
ple, you can use it when programming 
in BASIC, Logo, etc. Suggested retail 
price is $845 ($920 with a special noise - 
cancelling microphone and on/off 
footpedal), which includes the Magic 
Window II word-processing package 
and the MagiCalc financial applications 
software. 

By Joe Desposito 

VIM Hardware. The VIM hardware 
consists of a circuit board that connects 
to an I/O slot at the rear of the Apple 
motherboard, and cables that interface 
the VIM to the Apple keyboard. There 
is a jack on the board that connects to a 

microphone. 
On the circuit board are a 16 -channel 

audio spectrum analyzer (a proprietary 
chip designed by Voice Machine Com- 
munications, Inc.), 8K RAM, 4K 
ROM, and Motorola's 68V03 
microprocessor. 

To install VIM, you must detach the 
Apple enclosure from its baseplate. The 
VIM printed -circuit board can be in- 
serted in any unused Apple I/O slot. 
Then disconnect the keyboard encoder 
ribbon from the Apple main board and 
insert it into the VIM board. An addi- 
tional ribbon connects from the VIM 
board to the now vacant connector on 
the Apple board. When this is done, the 
VIM is completely installed. Owing to 
the connection to the keyboard, this 
procedure is not as simple as inserting 
other types of boards into an Apple. 

The Voice Input Module can be used 
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Voice Machine Communications' Voice Input Module 

with a variety of microphones. Supplied 
with the product is one of three different 
types: a hand-held microphone with 
on/off switch; a high -quality noise - 
cancelling microphone with an 18" 
gooseneck, a desktop stand, and 
footpedal switch; a high -quality noise - 
cancelling headset boom microphone 
with in -line on/off/momentary switch 
and plug. 

VIM Software. The software (on one 
diskette) is called the Voice Utility Pro- 
gram (VUP) and is completely menu 
driven. Also included on the system 
disk are 10 vocabulary files for specific 
(such as VisiCalc) and general (such as a 

calculator command set) applications. 
VUP enables you to build vocabulary 

files and voice -pattern files. If you have 
an applications package whose vocabu- 
lary file is not included on the system 
disk, you must build one for it before es- 

tablishing a corresponding voice -pat- 
tern file. After creating voice -patterns, 
you can test the computer's ability to 
recognize them. When you're satisfied 
that the computer understands what 
you have entered, the voice commands 
can be integrated into your applications 
package. 

Using the Voice Input Module. The 
first step in using VIM is to load a vo- 
cabulary file into the computer. If none 
exists on the system disk for your appli- 
cation, you must build the file from 
scratch. The procedure consists of en- 
tering a vocabulary word, and then en- 
tering the keystrokes for it. It may be 

simple, such as keying "1" for "one," or 
complex, such as keying "BLOAD 
INTBASIC, A$D000 <OD> for "load inte- 
ger." The <oD> is a hexadecimal code 
that represents RETURN, which is a non - 
displayable character. There are also 
codes for other characters of this type 
such as cursor right or left, escape, con- 
trol characters, etc. A. maximum of 80 
words can be entered into a single vo- 
cabulary file. 

Once you have built a vocabulary file, 
you're ready to "train" the computer to 
recognize those words or phrases. When 
a vocabulary word is displayed on the 
screen, you speak it into the micro- 
phone. After one pass through the vo- 
cabulary, the words appear again. This 
time around the computer may or may 
not accept your spoken input. If the 
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Gain a lot of ground on your future. 

By Guarding what's close to you now. 
If you're tough and determined, if you can think fast and move faster, there's a 

challenging job waiting for you in the Army National Guard Infantry. 
It's an important job, one of the most important in America. And it's one job where 

the rewards match the challenge. 
In the Army Guard Infantry, you'll gain leadership skills that can be very valuable in 

civilian life. You'll also learn to rely on yourself, take command, and work as an integral 
part of a team. 

You'll earn excellent part-time income and be entitled to college tuition assistance, 
PX privileges, a fully -paid retirement plan, life insurance, and lots more. 

Even better, you'll be serving close to home, helping people in your community and 
state when natural disasters or emergencies strike. 

After initial training, it takes two days a month and two weeks annual training to 
serve. So you'll have plenty of time for college or a full-time job. 

Infantry in the Army Guard. It's what we call a part-time, smart -time job. 
Take a big step for your future. Contact your local Army Guard recruiter, or call 

toll -free 800-638-7600. ' In Hawaii: 737.5255; Puerto Rica 723-4550; Guam: 
477-9957; Virsin Wands (St Croix): 773-6438; New 

Jersey: 8(0-452-E794. In Alaska consult your local 
phone direr cry. 
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word is spoken in a similar way each 
time, there is no problem; otherwise the 
computer waits for you to give it anoth- 
er input. This procedure concludes after 
three passes. 

At this point, after establishing a vo- 
cabulary file and associated voice -pat- 
tern file, the computer is ready to listen 
to you. However, before loading an ap- 
plications program into the computer, 
it's a good idea to run some tests just to 
make sure that the computer really does 
understand you. 

There are two tests available with the 
VIM system: a separability test and a 
recognition test. The separability test 
identifies any words that are likely to be 
mixed up, such as "or" and "for." In the 
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Texas Instruments' Speech Command System 

creases the probability of correct recog- 
nition. Voice Machine Communica- 
tions, Inc. states that a 98% recognition 
factor is achievable. 

User Comments. Using the Voice In- 
put Module is certainly an experience. 
The reward for setting up a vocabulary 
file and voice -pattern file is that your 
applications software suddenly becomes 
a joy to use! The first software I tried 
was Pie Writer, since I felt that word 
processing would be one of the major 
uses for a voice -input system. After en- 
rolling the vocabulary that was includ- 
ed on the system disk (which took about 
10 minutes), I began to do some word 
processing. No more control or escape 
codes for me. I just told the computer, 
"Insert," "Tab," or other such com- 
mands and the task was performed. Of 
course, I still had to type the copy on the 
keyboard. 

Programming in BASIC was also a 

snap, although I ran into some prob- 

.r `- a!. 
recognition test, the computer prompts 
you to say the words in your vocabulary 
file (from a printout); and it prints the 
appropriate word on the display. Along 
with the input word, the computer 
prints the "nearest neighbor" and a nu- 
merical difference between them. If the 
difference is small, there is a good prob- 
ability that the computer might mix up 
the input word with the nearest neigh- 
bor in the future. Sometimes the com- 
puter does not recognize the word, 
which means it will not respond at all or 
else print the wrong word. 

Small difference values and unrecog- 
nized words indicate that additional 
training is called for. This process adds 
more information to the templates 
stored in the computer, and thus in- 

lems. The computer was confused by 
some commands. Words like "or" and 
"for"; "six" and "text"; "oh" and 
"poke"; and "eight," "delete," and 
"peek" were constantly misunderstood. 
There are two ways to get around this. 
Either retrain your vocabulary or sub- 
stitute different words for those that are 
being confused. For example, I substi- 
tuted "letter" for "text," "erase" for 
"delete," and "look" for "peek." 

I tried building a vocabulary and 
voice -pattern file for a video game and 
got some surprises. There were just four 
commands to the game: right, left, stop, 
and jump. After enrolling this small vo- 
cabulary, I played the game at the low- 
est level. Everything worked fine. Then 
I tried the highest level, where the game 

was much faster and more complicated 
to play. To avoid disaster I yelled, 
"Jump!" but nothing happened and my 
player was wiped off the screen. I kept 
trying to play the game, but the comput- 
er refused to respond to my voice com- 
mands at the expert level of play. Then I 
realized what the problem was. At the 
expert level, I was speaking excitedly 
into the microphone due to the fast - 
paced action of the game. But when I 
had enrolled the vocabulary, I did so 
with dull, monotone commands. Lesson 
one on enrollment: Try to envision the 
emotional state you'll be in when you 
use your applications program, and 
then enroll the vocabulary. In this case, 
I should have enrolled two sets of com- 
mands, one for the lower game levels 
and another, in a more excited tone, for 
the higher ones. 

To test the speaker dependency of the 
system, I had a few other people try to 
use VIM after I had enrolled the vocab- 
ulary. I found that a female voice got no 
response, but a male voice got about a 

50% response. The same held true in re- 
verse when a female enrolled the 
vocabulary. 

Conclusions. I think this product has 
great potential, but also limitations. Be- 
ing able to use it with off -the -shelf appli- 
cations packages is a big plus. The VIM 
can make the computer very accessible 
to noncomputerists or special groups of 
people, such as the handicapped. How- 
ever, someone is needed who can set up 
the system for maximum proficiency. 
Installation is not a simple process, and 
setting up files must be done carefully 
and creatively. It's a big help, too, to 
know the applications package well. 

I found the separability test lacking. 
For instance, after enrolling the BASIC 
vocabulary, I ran the separability test 
and it pointed out that "for" and "or" 
would be a potential source of confu- 
sion. However, in actual use, many 
more word pairs were confused. 

Another shortcoming I found was 
that a word could easily be deleted from 
the vocabulary list, but there was no 
way to easily delete its corresponding 
voice pattern. To do this it was neces- 
sary to retrain the entire vocabulary! 
(According to a company spokesman, 
there is a new "merge file" feature that 
allows deleting a particular voice pat- 
tern without retraining the entire 
vocabulary.) 

Weighing all factors (including cost) 
my feeling is that a person who pur- 
chases the Voice Input Module must 
have a serious need for it. It takes 
knowledge and patience to get VIM to 
the point where it's working at an opti- 
mum level. However, once there, using 
VIM is a most pleasant experience. 
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Speech Command 
System 

The Speech Command System (SCS) 
from Texas Instruments is designed spe- 
cifically for the TI Professional Com- 
puter with MS-DOS and at least 256K 
of memory. Voice recognition can be in- 
tegrated with any MS -DOS -based ap- 
plications software. 

The- suggested retail price of the 
Speech Command System is $2600, and 
you may wonder why. It's because the 
system also includes a sophisticated 
telephone management system (not re- 
viewed here) that uses speech synthesis 
and digital voice recording. 

SCS Hardware. The hardware for the 
Speech Control System consists of two 
circuit boards, one piggybacked onto 
the other that connects into one of the 
expansion slots of the computer. A mi- 
crophone headset, included with the 
system, plugs into a jack at the rear of 
the board (accessible from the outside). 
Alternately, you may use a different 
type of microphone or even a telephone 
handset. 

Other than sliding the board into the 
slot, the only connection is to the inter- 
nal speaker, which is a simple matter. 
Once the unit is installed, a diagnostic 
test disk can be run to make sure that 
everything is working properly. 

On the SCS circuit board is a Texas 
Instruments 32010 digital signal proces- 
sor (DSP), an A/D and D/A converter, 
a programmable low-pass filter, an 
eight -word FIFO, and 16 x 16K -word 
RAM. All signal processing on the 
board is done by the TMS32010, while 
the FIFO acts as a buffer for input data, 
and the RAM is used to store vocabu- 
lary templates. When the TMS32010 
has to process a template, it reads the 
template into its on -chip RAM. 

SCS Software. There are two disks in- 
cluded with the Speech Command Sys- 
tem. One is the Speech Command disk, 
and the other is the Transparent Key- 
board disk. The latter is used solely for 
the speech -recognition functions, al- 
though both disks are needed to run the 
system (remember that a telephone 
manager is also part of the system). 

The software includes vocabulary 
files for the following: MS-DOS, 
Multiplan, Easywriter II, NLX Dow 
Jones, Easyspeller II, MS -BASIC, PFS: 
REPORT, PFS: FILE, and Lotus 1-2-3. 
If you have an application not on this 
list, you may build a file to suit your 
needs. Also, you may add commands to 
existing files. Vocabulary files accom- 
modate a maximum of 50 words. How- 

ever, if this is too restrictive, you can 
build additional vocabularies, and the 
software can "switch" among them. 

Using the Speech Command Sys- 
tem. SCS is completely menu driven. 
However, depending on your TI -PC 
hardware configuration, there are dif- 
ferent steps to follow to bring the voice - 
recognition menu up. I used SCS on a 

system with one floppy disk drive and 
one hard disk (a single floppy drive or 
dual floppy drives are other 
possibilities). 

Before entering the main menu for 
the first time, you are expected to do a 

simple calibration routine. This assures 
optimum system performance for your 
specific voice and input device. What 
actually happens is that the computer 
determines the correct level or "gain" 
for the combination of your voice and 
input device. You needn't calibrate 
again unless you change your input de- 
vice or environment, or if you think 
your voice has changed. 

When the main menu appears, it in- 
cludes choices for the telephone manag- 
er, calendar manager, and dictation file 
utility, as well as the transparent -key- 
board vocabulary utility that we are 
concerned with here. Simply pressing 
function key F4 gets you into the voice - 
recognition mode. You now enter a 

command to bring up one of the disk - 
based vocabularies and begin the enroll- 
ment procedure. 

When the vocabulary appears, the 
word that you're enrolling appears 
highlighted in inverse mode. After you 
say the word, the next one on the list is 
highlighted. In this manner, the com- 
puter steps you through the enrollment 
process. After enrolling the vocabulary, 
it is recommended that you "update" at 
least three times. In effect, you have cre- 
ated a template with the enrollment 
procedure, and updating serves to add 
more information to the stored 
template. 

The next step is to test the vocabulary 
you've just entered. Here the TI -PC 
makes good use of its color properties. 
When the vocabulary appears for test, 
you say the word and the computer 
highlights it. On a scale from 1 to 10, 

you are given an indication of the 
"closeness of fit" of the current word to 
the stored template. High numbers indi- 
cate the best recognition. Visually, the 
computer shows words with low num- 
bers in red, high numbers in yellow, and 
numbers in the middle in green. For 
numbers in red, you should go back and 
do further updates on them. 

The Speech Command System has 
one important capability that hasn't 
been touched on yet. It not only recog- 
nizes individual words and short 

phrases, but also strings of words spo- 
ken in an ordinary way. For proper rec- 
ognition, you have to enroll the desired 
word in the string context. 

User Comments. I used the Speech 
Command System with the Easy Writer 
II word processor. The vocabulary file 
for this software is included on the disk, 
so I just needed to enroll my voice. En- 
rollment, updating, and testing were 
fairly easy once I became accustomed to 
the menu choices, which are listed in 
four columns near the bottom of the 
screen. 

The system showed excellent re- 
sponse to my commands without con- 
fusing any of them. However, there 
were just 31 words in the vocabulary. 
One word caused a problem. Back- 
ground noise was interpreted ,by the 
computer to be the word "ruler," which 
was one of the vocabulary words. This 
was no problem to correct, however, be- 
cause the system has a "delete" option 
that allows you to delete a voiceprint, its 
associated phrase, and equivalent key- 
strokes form a vocabulary file. I 
changed the word to "margins." 

Another option would have been for 
me to enroll ruler again. This would 
have deleted the previous voiceprint 
and stored a new one. Other options 
available are add and modify. The for- 
mer permits you to add a new word to 
the vocabulary; while modify allows 
you to change the phrase and equivalent 
keystrokes associated with a voiceprint. 

I also tried the connected -speech ca- 
pability using MS-DOS commands. I 
went through the necessary procedures 
of creating the file, enrolling it, etc. 
However, the phrases that I entered in- 
cluded "Show me the directory," "of 
the disk in drive A," "of the Winches- 
ter," etc. Thus, when the MS-DOS 
prompt appeared later on, I was able to 
say, "Show me the directory of the Win- 
chester," and it was done. Quite 
impressive! 

Conclusions: The speech -recognition 
feature of Texas Instruments' Speech 
Command System is an excellent en- 
hancement for its Professional Comput- 
er. However, to use it effectively, a 

skilled operator is needed to set it up. I 
don't think the vocabulary files offered 
with the system really exploit its full 
power. 

The menu system is complete and of- 
fers all the options you need to prepare 
SCS for use with a particular applica- 
tion. And the connected speech feature 
is really a cherry on the ice-cream sun- 
dae. Overall, computer voice recogni- 
tion with the Speech Command System 
made me feel as if I had entered a new 
era of computing. 
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Introducing A+, the Most Significant 
Advance in Apple History! 
It's here! Big, bold and bursting with page 
after page of the latest in hardware, soft- 
ware, programming-and more! A+ is the 
monthly magazine written exclusively for your 
Apple microcomputer. Each issue gets you 
involved with a host of fascinating features, 
probing updates, unique departments-and 
reaches to the depths of your imagination to 
challenge you with daring new strategies and 
adventures! 

Here's just a sampling of 
what A+ is all about: 

HARDWARE: From the latest 
advances in telecommunications 
and networking...to new ways 
to augment memory and access 
a wider variety of peripherals 
with greater ease...each issue 
of A+ gets you involved. 

SOFTWARE: What's new on the market and how 
you can make your system more powerful...plus full 
reviews and programming information. 
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UTILITIES AND 
DIAGNOSTICS: In addition 
to language utilities, A+ helps 
you troubleshoot problems... 
makes you faster and more effi- 
cient...with utilities ranging from 
record processing to data 
transfer. 

BUSINESS AND FINANCE AIDS: Software 
for financial forecasting and analysis...general 
accounting programs...financial news retrieval 
services...and business graphics so you can see 

just where your money is going. 

GAMES: Take the A+ challenge-with hoards of 
innovative brain teasers...from games to help you 
learn spelling and arithmetic...to games that pro- 
vide fun and adventure! 
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PROGRAMMING TOOLS: Speed up 
program development 
with Apple text editors, 
testing and debugging 
aids and data base man- 
agement systems. Since 
your Apple can speak 
many languages-from 
Cobal to Basic and 
Pascal-A+ gives you a 

wide range of utilities for each language so 
you can create your own exciting programs. 

HOME/ PERSONAL PROGRAMS: 
covers it all...from basic processing...to help- 
ing you draw with Apple graphics...to speed 
reading...music theory and composition... 
even a course on cooking with your Apple... 
and then how to monitor your diet easily and 
accurately...along with many educational pro- 
grams to learn math, science, and geography. 

DATA FILES: Let A+ 
probe new data base 
management systems so 
you'll be able to orga- 
nize, store and retrieve 
information in ways you 
never thought possible. 
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Computers 
In Matherllatics: 

A Sourcebogk of Ideas 

se these three books for state-of-the-art learning material! 
COMPUTERS IN 
SCIENCE AND 
SOCIAL STUDIES 
Edited by David H. Ahl 
Are you involved with one of the physi- 
cal or social sciences? This new book 
brings together 40 science -oriented 
computer articles from the pages of 
Creative Computing. 

Fields covered include Social Stud- 
ies, Psychology, Chemistry Biology, 
Physics, Hea!th, Ecology, Astronomy, 
History, Economics, Geography, Medi- 
cine-even Interstellar Trade! You'll find 
games, brief tutorials and programs 
that bring together the many exciting 
uses of the computer in social studies 
and science! 
81/2" x 11", softcover. 
$14.95 ($2.00) =9X 

PROBLEMS FOR 
COMPUTER SOLUTION 
By Stephen Rogowski 
Here are 90 intriguing math and science 
problems-most consisting of several 
parts-that will provide hours of fasci- 
nation and challenge. Each problem is 
clearly presented and thoroughly dis- 
cussed, with references made to stand- 
ard math texts. Problems cover eight 
areas: arithmetic... geometry... trigo- 
nometry... number theory... probabil- 
ity... statistics...calculus ... science. 

The Student Edition includes only the 
problems, while the Teacher's Edition 
contains problems, solutions, a com- 
plete listing and run in BASIC for each, 
and in-depth analyses explaining the 
algorithms and theory for each problem. 
81/2" x 11", softcover. 
Student Edition $4.95 ($1.00) # 9Z; 
Teacher Edition $9.95 ($2.00) =9Y 

COMPUTERS IN 
MATHEMATICS: 
A SOURCEBOOK 
OF IDEAS 
Edited by David H. Ahl 
Scores of ready -to -use, classroom - 
tested ideas in dozens of areas such as 
solving differential equations... trig- 
onometric functions and Tchebychev 
approximations... computer simula- 
tions and problem -solving in probabil- 
ity... binary counting... regression 
analysis. Practice programs, art and 
graphing problems, program listings 
and sample runs are included, plus over 
250 problems, puzzles and program- 
ming ideas. 
81/2" x 11", softcover, illustrated. 
$15.95 ($2.00) =12D 

U 

For faster service, PHONE TOLL FREE: 800-631-8112 (In NJ only: 201-540-0445) 
Also available at your local bookstore or computer store. r__________________-____ --_ aim _ta______-_, ' CREATIVE COMPUTING PRESS. Dept. NH9F 39 East Hanover Avenue Morris Plains, NJ 07950 

1 
Please send books listed below: CHARGE MY: (Charge and phone orders $10 minimum.) 

American Express MasterCard Visa Book No. Oty. Title Price Each (Pill)Eaeh Total Price 

CA. NJ and NY State residen s add applicable sales tax 
t 

Postage and handling charges appear in 
parentheses( ) next to once of book TOTAL AMOUNT 

1 

Card No. Fxp Date , 
1 Signature 

Mr./Mrs./Ms 

I (please print Iull name) 

Address Apt 

City 
il 
II 

PAYMENT ENCLOSED $ Outside USA add State/Zip 
$3.00 per order. Send me a FREE Creative Computing Catalog. 

1 

I.tM MI Mall MEN ~MI Mil MIMI 111~ 11= ZIEMININZI11~r111 



J. u er.for ystet., , 

icrocomputers 

23.456 
0 

78 

9 

-- 

11111111111111111 

- 

y~i "°1015"M 

How binary, decimal, octal, and hexadecimal 
systems work in relation to your computer 

By Randy Carlstrom 

LMOST 800 years ago, the Arabic number system 
Awas introduced in Europe. Ten symbols were 

used since man has 10 fingers that he can use for 
counting purposes. In fact, each symbol is called a digit 
(from the Latin digitus, for finger); and because there 
are 10 digits, the Arabic system is also called the deci- 
mal number system (from the Latin decem, for 10). 

When counting in the decimal system, we begin with 
the digit having the least value, zero. When the count 
reaches 9, a limit has been reached because 9 is the digit 
of greatest value and there are no fingers left. An addi- 
tional count produces a carry, which is equal to 10. The 

1 occupies the lOs (101) position, whereas the 0 occu- 
pies the units (10°) position. This process continues 
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each time 9 is reached in the units position. When a 9 

appears in the lOs position, the next carry into the lOs 

position will produce a carry into the 100s (102) 

position. 
Note that a number in the lOs position possesses a 

value (weight) 10 times that of the same number in the 

units position. A number in the 100s position possesses 

a weight 10 times that of the same number in the lOs po- 

sition. The same is true for each position of greater 
weight. Because of this relationship, the decimal num- 

bering system is called a place value system and its base 

or radix is 10. When dealing with other place value 

number systems, as we shall be shortly, keep these four 
relationships in mind: (1) each place position multiplies 
the value of the digit by the base; (2) a carry from one 

position to the next increases its weight by a factor of 
the base; (3) the number of digits used in the system is 

equal to the base; and (4) the largest digit is one less 

than the base. 

Let's examine a number in the decimal system, for 
example, the number 634. The 4 is the least significant 
digit (LSD) and occupies the units position. The 3 occu- 

pies the lOs position, while 6, the most significant digit 
(MSD), occupies the 100s position. The number 634 in 

base 10 implies that there are six 100s, three lOs and 

four Is. This may be expressed as (6X 100) + (3X 10) 

+ (4X 1), or in scientific notation as (6X 102) + 
(3X 10`) + (4X 100). 

Octal. Now let's look at another number system, the 

octal (base -8) system. It has eight digits, the one of 
greatest value be'ng 7, which is one less than the base. 

When counting, the sequence is 0 to 7. A carry of 1 from 
the units position has a weight of 8 because the base is 8. 

The positional values of the first five positions for the 

octal number system are shown in Fig. I. 

MSB 4SB 3SB 2SB LSB 

24 23 22 21 2° 

I6'S 8'S 4'S 2'S UNITS 

Fig. 1. Positional values of first five 
positions for the octal number system. 

Now let's convert the octal number 1405 to decimal 
(base 10). Reading this as "one -thousand -four -hun- 
dred -five" implies base 10; therefore, this number 
should be read "one -four -zero -five," which does not 

imply any base. There are one 512s, which equals 512; 

four 64s, which equals 256; zero 8s, which equals 0; and 

five Is, which equals 5. Summing these subtotals yields 
512+256+0+5=773; hence 14058 =(1X83)+ 
(4X82) + (0X8') + (5X8°) = 773,0. 

As anot her example, using Fig. I as a guide, let's con- 

vert octal 71834 to decimal. There are seven 2048s, 

which equals 14,336; one 512; eight 64s, which equals 

512; but hold on a minute! We can't have "8" in the oc- 

tal number system because the digit of greatest value is 

7; 8 doesn't even exist in octal. Therefore 71834 is an 

invalid octal number! 
Let's reverse the process and convert decimal 79 to 

octal. Since we are converting to base 8, we will want to 
repeatedly divide the decimal number by 8 until the 
quotient is reduced to zero, as follows: 

79/8 = 9 + 7 remainder 
9/8 = 1 + 1 remainder 
1/8 = 0 + 1 remainder 

The correct octal number is obtained by reading the 

remainder column from bottom to top, or 117. Hence 

7910 = 1178. The reader should verify this result for 
himself by converting 1178 to decimal using the method 
previously described. 

To make sure we understand the process of octal -to - 
decimal conversion, let's.go through one more example 
and convert decimal 100 to octal: 

100/8 = 12 + 4 remainder 
12/8 = 1 + 4 remainder 

1/8 = 0 + 1 remainder 

And, after reading the remainders from bottom to 
top, we have 10010 = 1448. 

Octal is an important numbering system used in com- 

puters, as will be explained later. 

Hex. Hexadecimal (base 16) is another important num- 
ber system in dealing with computers. Recalling the ba- 

sic relationships of number systems, how many digits 
exist in hexadecimal? What is the value of the largest 

digit? If you guessed 16 and 15, you're right. However, 
15 is a decimal number and requires two digits-a 1 and 

a 5. In the hexadecimal number system, 16 different 
symbols must be used. The conventional zero through 9 

are used for the first 10, and A through F are used for 
the remaining 6, as shown in Fig. 2, with Fig. 3 showing 
the positional value of a four -digit hexadecimal 
number. 

Conversion from hexadecimal to decimal is done in 

the same manner as was done with octal -to -decimal 
conversion. As an example, let's convert the hexadeci- 

mal number 7B3F to decimal. There are seven 4096s, 

which equals 28,672; eleven 256s, which equals 2,816; 

three 16s, which equals 48; and fifteen Is, which equals 

15. Summing, we obtain 31,551 as our result. Or, in 

"base -16 scientific notation," 7B3F = (7X 163) + 

Decimal Hexadecimal Octal Binary 
0 0 0 0000 
1 1 1 0001 

2 2 2 0010 
3 3 3 0011 
4 4 4 0100 
5 ' 5 5 0101 

6 6 6 0110 
7 7 7 0111 

8 8 10 1000 
9 9 11 1001 

10 A 12 1010 
11 B 13 1011 

12 C 14 1100 

13 0 15 1101 

14 E 16 1110 

15 F 17 1111 

Fig. 2. Equivalent values for the number systems. 
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MSD 4SD 3S D 2SD LSD 

84 83 82 8' 8o 

2048'S 5I2'S 64'S 8'S UNITS 

Fig. 3. Positional values of a hexadecimal number. 

(11X162)+(3X16')+(15X16°)= 31,55110. 
The conversion of decimal numbers to hexadecimal 

is the same as decimal -to -octal conversion, except divi- 
sion is by 16 rather than by 8 because the base is 16. 

What is the hexadecimal for decimal 3,720? 

3720/16 = 232 + 8 

232/16 = 14 + 8 

14/16 = 0 + 14(E) 

Reading the remainders from bottom to top as usual, 
and substituting the characters A through F for remain- 
ders greater than 9 as required yields E8815. Again, the 
result may be verified by converting it back to decimal 
to see if it in fact equals 3,720. 

Binary. The last number system we'll investigate is the 
binary (base 2) number system. There are only two dig- 
its used in the binary system: 0 and 1. All digital com- 
puters employ this number system for internal opera- 
tions because only two signal levels are required. Binary 
digits are usually referred to as bits; therefore the least 
significant digit is called the least significant bit (LSB) 
and the most significant digit is called the most signifi- 
cant bit (MSB). The positional values of the first five po- 
sitions of the binary number system are shown in Fig. 4. 

MSD 3SD 2SD LSD 

163 162 161 160 

UNITS 4096'S 256'S 16'S 

Fig. 4. Positional values of a binary number. 

Binary -to -decimal conversion is very easy. If a 1 is 
present in a given position, the weight of that bit is add- 
ed. If a 0 is present, the weight of that bit is not added. 
For example, the binary number 10110 = 16 + 0 + 4 

+2+0=22,0. 
Decimal -to -binary conversion is similar to that of 

conversion from decimal to other bases. Let's convert 
94,0 to binary: 

94/2 = 47 + 0 
47/2=23+1 
23/2 = 11 + 1 

11/2 = 5 + 1 

5/2 = 2 + 1 

2/2 = 1 + 0 
1/2 = 0+ 1 

Therefore 9410 = 10111102. Let's verify this result: 
There is one 64, one 16, one 8, one 4, and one 2, which, 
after summing, yields 94. 

capabilities to 100 µV. I µA and ' 

I ohm. Its 31/2 digit liquid crystal 
display shows DC voltages up 
to 1000 V. AC voltages up to 
750 V, DC and AC current up 
to 2000 mA and resistances up 
to 20 megohms. Side pushbut- 
tons allow quick range switch- 
ing and easy one -handed opera- 
tion. Kit priced at $99.95. Send 
for complete details today using 
the coupon below. Visa and 
MasterCard orders call 
TOLL -FREE: 1-800-253-0570. 

Data Representation. Large numbers in a computer 
tend to become very long and difficult to work with, 
since many ones and zeros are required to represent the 
number. For instance, an 8080 memory address is rep- 
resented by a binary number 16 bits in length, while 
larger computers may require up to 32 bits. Other num- 
ber systems may be used as a shorthand notation of rep- 
resenting binary numbers. If only groups of three bits 
are considered, 23 (eight) combinations are possible, 
namely 000 through 111. The octal number system 
lends itself nicely to direct substitution of three -bit bi- 
nary numbers. Let's convert an 8080 memory address 
for example, 110100001011 1100, to octal. We will first 
want to separate this binary number into groups of 
three bits each, and then substitute octal digits for each 
of these groups. 

001 101 000 010 111 100 (binary) 
1 5 0 2 7 4 (octal) 

Therefore our "lengthy" memory address may also 
be written as octal 150274. When separating the binary 
numbers into three -bit groups, we begin at the right 
(LSB position). Because of this, two zeros were added 
to fill the most significant octal position. It is important 
to remember that the number, regardless of the form 
written, is still in binary form in the computer. The 
above procedure can be reversed to convert from octal 
to binary: 
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1 7 4 6 3 0 (octal) 
001 1 1 1 100 110 011 000 (binary) 

Another (and the most common) base used for writ- 
ing binary numbers in shorthand notation is hexadeci- 
mal. If we separate the binary number into groups of 
four bits, 2' (16) combinations are possible (0000 
through 1111). Since there are also 16 digits in hexadec- 
imal, one hexadecimal digit is substituted for each 
group of four bits. The conversion process from binary 
to hexadecimal is similar to that of binary to octal, ex- 
cept that the binary number to be converted is broken 
up into groups of four hits instead of groups of three 
bits. Let's convert the same memory address used in the 
example above into hexadecimal. 

1101 0000 1011 1100 (binary) 
D 0 B C (hexadecimal) 

So now our memory address may be represented ei- 
ther by octal 150274 or hexadecimal DOBC. Notice that 
the hexadecimal representation requires the least num- 
ber of digits; this and the fact that "filler bits" need not 
be added to the binary number account for the popular- 
ity of this system. 

The above procedure of course may be reversed to 
convert from hexadecimal to binary: 

3 A 4 F (hexadecimal) 
0011 1010 0100 1111 (binary) 

Addition and Subtraction. Now that we have mas- 
tered number system conversion, let's go on and find 
out how addition and subtraction are performed in vari- 
ous number systems. Add the decimal numbers 14 and 
35: 

1 4 

3 5 

4 9 

When numbers are added, they are added in 
columns-one number is placed below the other. Either 
number may be placed first. The digits were separated 
in the example to emphasize positional differences. The 
answer is 49 (four lOs and nine Is). 

Now let's add the numbers 85 and 47 in base 10. 

1 

8 5 

4 7 

1 %(13) (12 ) 
10 10 (subtract value of carry) 

(carry) 

1 3 2 

In this example there is a 12 in the units position. 
This number is greater than 9, which tells us there must 
be a carry (10). The digit remaining in the units position 
will be the difference of 12 and the value of a carry (10), 
or 2. The lOs position now contains 8 + 4 + a carry of 
1, or 13. A carry is again indicated by a number greater 

than 9. Subtracting 10 from 13, we get 3 with a carry of 
1. The third position (100s) contains only the carry. 
Note that the value of a carry is equal to the base of the 
number system being used. 

Now let's add two octal numbers, say 137 and 461. 

1 1 (carry) 
7 

(8) (decimal sum) 
8 (subtract value of carry) 

6 2 0 = 6208 

Hexadecimal 
requires the 

fewest 
digits.... 
Thus its 

popularity. 

Ás in base 10, the LSD positions are added first. The 
sum of 7 and 1 is decimal 8. This number is greater than 
7 (remember that 7 is the largest digit in base 8), which 
tells us there must be a carry. Subtracting 8 (the value of 
a carry) leaves 0 with a carry of 1. The 8' position now 
contains 3 + 6 + a carry of 1, or decimal 10. A carry is 

again indicated by a number greater than 7. Subtracting 
the value of a carry from 10 leaves a remainder of 2 with 
a carry into the next position (82). This position now 
contains 1 + 4 + a carry of 1, or 6. No carry is generat- 
ed since the number is less than 8, so 8 is not subtracted. 
There are six 64s, two 8s and no is in our answer. 

How about hexadecimal addition? No different! Let's 
add the hexadecimal numbers 2A4 and 97F. 

1 1 (carry) 

2 A 4 

9 7 F 

12 (18) (19) (decimal sum) 
16 16 (subtract value of carry) 

C 2 3 =C231e 

50 Computers & Electronics 



Adding the units column results in decimal 19. Since 19 

is greater than the largest hexadecimal digit (F), a carry 
exists. Subtracting the value of a carry (16) leaves a re- 

mainder of 3 with a carry of 1. In the next (16') posi- 

tion, the sum of A and 7 plus a carry of 1 is decimal 18. 

Again a carry is generated, leaving a remainder of 2 

with a carry of 1 into the 162 position. Two + 9 + a 

carry of 1 in the MSD position yields decimal 12, which 
is C in hexadecimal. The final answer is C2316, indicat- 
ing that there are twelve 256s, two 16s, and three Is. 

For our last addition problem let's add two binary 
numbers, say 1010 and 1110. 

1 1 1 (carry) 
1 0 1 0 

(3) (2) (2) 0 (decimal sum) 
2 2 2 (subtract value 

of carry) 
1 1 0 0 0 = 110002 

The method of binary addition is the same as that 
used with other bases. Any time an addition results in a 

number greater than 1 (the largest binary digit), a carry 
is generated. The remainder is then obtained by 

subtracting the value of a carry (2) from the decimal 
sum. From this example note that 0+0 always equals 0; 

0+ 1 always equals 1; 1+ 1 always equals 0 and a carry; 
1+1 + a carry always equals 1 and a carry. There is 

one 16 and one 8 in the answer of the above example. 
Let us now examine the process of subtraction in var- 

ious number systems. Since we are so familiar with base 

10 subtraction and the rules involved are the same as 

those used for other bases, let's review the process of 
subtraction in base 10. Subtract 24 from 53: 

4 borrow 1 

,Fl - y (1)3 (minuend) 
2 4 (subtrahend) 

2 9 (difference) 

As in addition, we start the subtraction process in the 
LSD position. Since 4 cannot be subtracted from 3, we 

must "borrow" front the next significant position of the 
minuend. We may now interpret the 3 as 13 and find the 
difference, which is 9. Moving to the next position, we 

must reduce the minuend by 1 because of the borrow. 
We then subtract the number in the subtrahend from 
the new minuend, yielding a difference of 2. Remember 
that the borrow carries with it a weight equal to that of 
the base. 

Keeping these rules in mind, let's subtract two octal 
numbers. 

4 )0 y -y(1)6 
4 3 7 

In this example 4378 is subtracted from 5168. A borrow 
is necessary in the first position since 7 is greater than 6. 

The borrow creates a new number in the minuend LSD 
position, 16. (This number is read "one -six," not "six- 
teen," since 16 is a decimal number. One -six in base 8 

means 8+6 in base 10). One -six minus 7 equals 7 (if you 
think in base 10, then (8+6)-7 equals 7). In the next 
position, 1 was borrowed from the number in the minu- 
end, making its value 0. A borrow is again required; it 

makes the value of the minuend 10 (or 8+0 in base 10). 

Subtracting 3 from 10 yields a difference of 5. In the last 

position, I was borrowed from the minuend, making its 
value 4. The difference in this position is 0. 

Applying the same rules as in base 8, let's subtract the 
hexadecimal number 9AE from the number D96. 

C (1)8 
"-s(1)6 

9 A E 

3 E 8 =3E8,8 

A borrow is required in the first position since E is 

greater than 6. One -six minus E equals 8, or, in base 10, 

(16+6)-14 equals 8. In the next position A is subtract- 
ed from 18 (one -eight), which equals E. Or, in base 10, it 
would be(16+8)- 10 = 14. In the last position we sub- 
tract 9 from C (remember that the D became a C be- 

cause of the borrow), yielding 3. 

Finally let's turn our attention to binary subtraction. 

Just in time for Christmas! 
The Most Accurate Clock 

A great gift idea! 
The most accurate consume- clock ever made! The Heath GC - 
1000 Most Accurate Clock sets and corrects itself automatically 
by receiving shortwave broadcasts from the National Bureau 
of Standards. Microprocessor circuitry displays hours. minutes, 
seconds and even tenths of seconds. Kit priced at $249.95. 
Send for complete details today using the coupon below. Visa 
and MasterCard orders call T01.1. -FREE: I-800-253-0570. 
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As an example, let's subtract 01101 from 11010: 

0 _AP (1 

a' X-a(l)o 
0 1 1 

0 1 1 0 1 = 11012 

A borrow is necessary in the LSB (2°) position since 
the minuend is 0. The borrow has a weight of 2 since we 
are working in base 2. In the 2' position, 0 from 0 equals 
0. A borrow is again required in the 22 position since 1 

cannot be subtracted from 0. The minuend in the 2' po- 
sition is 0 due to the borrow, so 1 must be borrowed 
from the 24 position. Both MSBs are 0, yielding a differ- 
ence of 0. 

In order to simplify the ALU (Arithmetic Logic 
Unit-an internal part of the CPU) design, subtraction 
in a computer is usually performed by addition of the 
complement of the subtrahend. As an example, subtract 
137 from 421: 

421 
-137 

284 

This same operation may be performed by adding the 
ten's complement of 137 to 421. The ten's complement 
of a decimal number is the difference between that num- 
ber and the next higher power of 10. Since the highest 
power 137 occupies is the hundreds (102) position, 10' 
(thousands) would be the next higher power of 10. 
Therefore, the ten's complement of 137 equals 1000 mi- 
nus 137: 

1000 - 137 

863 (ten's complement of 137) 

Now perform the subtraction by adding the ten's 
complement: 

421 
+ 863 

1284 

The last step is to subtract the power of 10 used in find- 
ing the ten's complement: 

1284 
- 1000 

284 (difference) 

Notice that this operation is just a matter of dropping 
the carry out of the most significant position. 

Let's try subtracting 3247 from 9025 using the ten's 
complement method: 

10000 - 3247 
6753 (ten's complement of subtrahend) 

9025 
+6753 

5778 (difference) (ignore carry) 

An easier way to obtain the ten's complement of a 
decimal number is to find the nine's complement of that 

number and then add 1. The nine's complement of a 
digit is the difference between 9 and the digit, which 
may be found by a simple inspection procedure. For in- 
stance, the nine's complement of 176 may be found as 
follows: 

999 
176 

823 (nine's complement of 176) 

By adding 1 to the nine's complement, we obtain the 
ten's complement, or 824. 

The computer, of course, cannot perform the ten's or 
nine's complement directly since it works only in base 
2. The computer instead uses what's called two's com- 
plement arithmetic, which is analogous to ten's comple- 
ment arithmetic in the decimal system. First let's dis- 
cuss what the one's complement of a binary number is. 

All digital 
computers use 

binary 
internally 

The one's complement of a binary number is similar 
to the nine's complement of a decimal number. The 
one's complement of a bit is the difference between 1 

and the bit, which may also be found by a simple inspec- 
tion procedure. The following example illustrates how 
the one's complement of 11010110 is found. 

1 1 1 1 1 1 1 1 - 1 1 0 1 0 1 1 0 
00101001 

Notice that no carries or borrows are involved in this 
operation (as no carries or borrows were involved in 
finding the nine's complement of a decimal number). 
Inspection reveals that the one's complement of a bina- 
ry number may be found by changing all the zeros in the 
number to ones and changing all of the ones to zeros. 
The ALU of the CPU is able to perform this operation 
very simply with an inverter circuit. 

To subtract two binary numbers using the one's com- 
plement method, the one's complement of the subtra- 
hend is added to the minuend. The carry out of the MSB 
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position is then added to the LSB position. This process 
is called end -around carry. Let's find the difference be- 
tween 10010111 and 01101010 using the one's 
complement. 

10010111 
-01 101010 

becomes 

1 0 0 1 0 1 1 1 

+ 1 0 0 1 0 1 0 1 (one's complement) 
1 0 0 1 0 1 1 0 0 

(+) 1 (end -around carry) 
00101 101=1011012 

The two's complement is obtained by adding 1 to the 
one's complement, just as 1 was added to the nine's 
complement to obtain the ten's complement. When us- 
ing two's complement subtraction, the carry out of the 
MSB position is ignored-the end -around carry is not 
performed as with the one's complement method. 
When performing a subtraction, the ALU effectively 
obtains the two's complement of the subtrahend by first 
obtaining the one's complement (with an inverter), and 
then starting the addition process with a carry as the 
following example illustrates: 

1 0 1 1 0 1 0 0 
-0 0 1 0 1 1 1 1 

becomes 

1 0 1 1 0 1 0 0 
+ 1 1 0 1 0 0 0 0 (one's complement) 

(+) 1 (adding a carry produces 
two's complement) 

1 1 0 0 0 0 1 0 1 = 100001012 (difference) 

The carryout of the MSB is ignored. 

Notice that adding a carry with the subtrahend is the 
same as performing an end -around carry with the one's 
complement method. The carry to "complete" the 
two's complement conversion is simply added at an ear- 
lier time as shown in this example. 

We can find the two's complement by taking the 
one's complement and then adding 1, but a faster meth- 
od exists that enables us to obtain the two's complement 
by pure inspection. The method is to simply copy down 
the number to be complemented starting in the LSB po- 
sition, working left (toward the MSB). Copy all the bits 
just as they appear up through the first 1. After the ap- 
pearance of the first 1, all succeeding bits should be 
written in their one's complement form (Is written as Os 

and Os written as ls). Consider binary 01001100 for ex- 
ample. We copy this number starting in the LSB (2°) 
position, and stop after writing down the 1 in the 3SB 
(22) position. From this point on we invert each bit be- 
fore writing it down. This process yields 10110 100, 
where we have separated the "inversion point" for clar- 
ity. We may check our result by adding to it the original 
number to be complemented. The result should be 0 (re- 
member that the carry out of the MSB position is ig- 
nored) since we are actually subtracting the number 
from itself. 

By now you may have asked yourself, "How does the 

computer store negative numbers?" To see how nega- 
tive numbers are stored let us consider a mechanical 
register, such as a car's mileage indicator, being rotated 
backwards. A five -digit indicator approaching and 
passing through zero would read as follows: 

00004 
00003 
00002 
00001 
00000 
99999 
99998 
99997 
etc. 

It should be clear that the number 99997 may also cor- 
respond to -3. If we add 

00004 
99997 

1 00001 

and ignore the carry out of the MSD position, we have 
effectively performed the operation of subtraction, 
which was described previously. 

If a system of complements were to be employed for 
representing negative numbers, the minus sign could be 
omitted in negative numbers. Use of such a system, 
however, requires that a convention be established as to 
what is and what is not a negative number. For exam- 
ple, if the mileage indicator is turned back to 41768, is it 

Just in time for Christmas! 
The Computerized Weather Station 

Perfect for any season! 

This easy -to -assemble ID -4001 personal weather com- 
puter gives you up -to -the minute meteorological readouts 
including time/date, indoor and outdoor (F or Cl tem- 
peratures, wind speed and direction, and barometric pres- 
sure. Past weather data can he recalled with the touch of 
a button. Kit priced at $399.95. Send for complete details 
today using the 
coupon below. 
Visa and Master- 
Card orders call 
TOLL -FREE: 
1-800-253-0570. 
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27 USEFUL ELECTRONIC 

DEVICES YOU CAN BUILD 
YOURSELF AT HOME 

Here's how you can 
use your skills to put 
the latest electronic 
technology to work in 
your home, car, com- 
puter or stereo. 
The new 1984 Electronic Ex- 
perimenter's Handbook tells 
you how to build everything 
from extra keyboards for your 
microcomputer to an inexpen- 
sive auto battery tester and 
many other useful electronic 
devices. And you'll complete 
these projects more quickly 
and easily than you ever 
dreamed possible. 

Filled with easy -to -follow plans, 
schematics and instructions for 
25 low-cost, functional elec- 
tronic projects, this invalu- 
able guide-compiled by the 
publishers of Computers & 

Electronics-belongs in the 
workshop of every electronics 
enthusiast. 
Here's just a partial list of what 
you can build with the new 1984 
Electronic Experimenter's 
Handbook... 

Vocal "truth" analyzer-a 
hand-held LED display in- 
strument that detects stress 
in a speaker's voice. 

Digitally programmed "var- 
mint -zapper" that delivers a 

harmless but memorable 
shock to marauding animals. 
Degree-day meter to check 
your house's heat loss and 
help you gauge the efficiency 
of insulation and weather- 
proofing. 
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Low-cost LED logic monitor 
that simultaneously checks 
all signals on an IC. 

Sound -effects generator 
that enables you to produce 
any noise you want! 
"Wah-Wah" foot pedal at- 
tachment for your amplifier. 

Scratch and rumble filter 
that plugs into your preamp 
jacks and delivers improved 
audio system performance. 
Key -down audible signal for 
your computer keyboard-to 
insure proper key selection. 
Photo -darkroom sink senti- 
nel, to monitor temperatures 
and film -process time. 

...and many more innovative 
devices that you'll build with 
ease and use with pleasure. 

Put your skills to work with the 
1984 Electronic Experimenter's 
Handbook! 

ELECTRONIC 
I EXPERIMENTER'S 

DBO 

NH5F 

0 ¡vz CN 1914 
W Morristown, NJ 07960 

II YES, send my copy of the Experi- 
menter's Handbook for 1984. En- 

I closed is $4.95 ($3.95* plus $1.00 
shipping and handling). $6.00 outside 
U.S.A. 

Name 

Address Apt 

(please print full name) 

City 

'*Residents of CA, CO, CT, DC, FL, IL, MA, MI, MO, 
NJ, NY State and VT, please add applicable state 
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a negative 58232 or a positive 41768? With an ability to 
represent 100,000 different numbers (0-99999), it 
would seem reasonable to use half for positive numbers 
and half for negative numbers. Thus, we could define 0- 
49999 as positive numbers and 50000-99999 as negative 
numbers. This is exactly what is done in a computer. 
Assuming the computer is byte -oriented, each memory 
location has an ability to represent 256 different num- 
bers (0-255). It is very convenient to reserve the MSB of 
the byte for what is known as the sign bit. When the 
MSB is 0, it is understood that the remaining (seven) 
bits represent a positive number. When the MSB has a 
value of 1, it is understood that the remaining bits repre- 
sent a negative number in the two's complement form. 
This convention suggests that the largest (most posi- 
tive) number that may be represented is 01 11 11 112, or 
+ 12710. The smallest (most negative) number that may 
be represented is 100000002, or -12810. 

Fig. 5A illustrates how the decimal number 57 would 
be stored in a byte -oriented system, while Fig. 5B illus- 
trates how negative 57 would be stored. Try taking the 
two's complement (the negative) of Fig. 5B and see if in 
fact the result is positive 57. Note that the inversion 
process used in producing the two's complement auto- 
matically produces a 1 in the MSB position, indicating a 
negative number. To demonstrate the advantages of us - 

SIGN 
BIT 

(A) 

SIGN 
BIT 

(B) 

LSB 

(+570) o o o 17 

LSB 

o o o (-570) 

Fig. 5. How +57 and -57 are stored in bytes. 

'ng the two's complement, let's go through some exam- 
ples. As our first example, find the sum of positive 5 and 
positive 9. 

+5 00000101 
(+)+9 + 00001001 

+14 00001110 

Note that the positive numbers are stored in true form 
and the sum is positive and in true form. 

Find the sum of negative 5 and negative 9. 

-5 11111011 
(+)-9 +11110111 

-14 11110010 

In this case the negative numbers are stored in two's 
complement form and the sum is negative and already 
in two's complement form. Remember that the MSB is 
the sign bit. 

Now let's add positive 5 and negative 9. 

+5 00000101 
(+)-9 +11110111 

-4 11111100 

Again, the sign bit reveals a negative number (-4) in 

the two's complement form. 
Subtract positive 5 from positive 9. 

+9 
(-)+5 

+4 

00001001 
-00000101 

00001001 
+11111011 

00000100 
It was necessary first to complement the subtrahend 
and then add. The answer is the true form of 4. 

Subtract positive 9 from positive 5. 

+5 
(-)+9 

-4 

00000101 
-00001001 

00000101 
+11110111 

11111100 

In this case, the difference is negative and appears in the 
two's complement form. 

As a final example, subtract negative 9 from positive 
5. 

+5 00000101 00000101 
(-)-9 -11110111 +00001001 

+14 00001110 
Remember that negative 9 is stored in its two's comple- 
ment form. To perform the subtraction, the negative 9 
is complemented, which puts it in its positive true form, 
and is added to the minuend (positive 5). 

When performing addition and subtraction using the 
two's complement method, the computer's ALU needs 
only circuitry to perform the add operation and the 
two's complementation. Multiplication and division 
are performed by routines of repeated addition and 
subtraction. 

Just in time for Christmas! 
The 16/8 -bit H-100 Computer 

For that someone special! 
Power -packed pertorntance works to your advantage 
with our 16,8 -hit 11-1(0 Series Computers. The All -In - 
One model (shown here) or the sleek Low -Profile 
model will meet 
your computing 
needs now and 
in the future be - 
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HEWLETT-PACKARD'S 

e 

COMPUTER 
Several unique features distinguish the 

Model HP -150 from other 16 -bit microcomputers 

By George Mitchell 

WHILE some computer man- 
ufacturers have been creat- 
ing systems that resemble 

the IBM PC, Hewlett-Packard's 
personal computer division has 
been working to design the first "in- 
tuitive" personal computer. Called 
the Model HP -150, or HP Touch, 
this new computer is unlike any sys- 
tem introduced to date. Although it 
does use an Intel 8088 and Micro- 
soft's MS-DOS 2.0, that's about as 
far as the Model 150 goes toward 
being an IBM look -alike. 

The differences are enormous 
and they begin with a basic form - 
factor that fits in 1.7 sq ft of desk 
space. Its 8 -MHz 8088 micropro- 
cessor, 256K of user memory that's 
expandable to 650K bytes of RAM, 
160K bytes of system ROM, 9" 
green -phosphor monochrome 
CRT, two expansion slots, three 
I/O ports, and optional thermal 
printer are all housed in a single en- 
closure designed to sit atop the disk 
subsystem. When equipped with an 
optional mounting frame, this ver- 
satile box of electronics can be tilted 

and swiveled to accommodate the 
user's convenience. 

A Touching Moment. There is 
more to the system enclosure than 
its compact size. Taking its lead 
from the interest in Apple's Lisa - 
like screens and the use of outboard 
mouse pointing systems, HP incor- 
porated a touch -screen technique 
for use on the Model 150. 

The touch mechanism, based on a 

design previously used by Xerox in 
its 5500 series of terminals, utilizes 
a series of LEDs and photorecep- 
tors to form a 14 -by -21 -line grid 
across the screen as shown in Fig. I. 
Using individual and multiple grid 
intersections, a resolution of 1080 
points is obtained. The 24 X 80 dis- 
play actually supports 27 lines, but 
the three lowest are reserved for 
identifying the function keys, sys- 
tem status messages, and function 
blocks for the touch screen where 
necessary. 

The touch screen has fingertip 
resolution, and therefore is inade- 
quate for applications requiring 
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high resolution (which, on a busi- 
ness machine, can be handled by 
business graphics software, rather 
than a mouse or other drawing 
devices). 

By using the touch -screen tech- 
nique, applications can be written 
that use "icons" (pictures of objects 
that represent a task) or standard 
menu examples. It's necessary, of 
course, to ensure that the selection 

with the Model 150 system. 
Surprisingly, HP didn't make 

provisions for color, but the 9" 
screen does support a bit resolution 
of 390 x 512 pixels. This is sufficient 
for most business applications, and, 
by using dithering (changing indi- 
vidual dot intensity) techniques, 
various depths of shading can be 

created. 
If you're an IBM PC owner, you 
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.~10/ 

. . 
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Instructions are entered by pointing to the appropriate 

item falls in a box in the grid so that 
the software is aware of the loca- 
tion. This task is easy both in HP 
and Microsoft BASIC since the 
POINT verb can be used to specify 
screen coordinates. 

Though the Model 150 allows an 
easy way of using applications, the 
keyboard has eight function keys 
that correspond to screen labels. 
This permits the combination of 
touch -screen zones and function 
keys that enables the user to select a 

function quickly. 
He is not always forced to use the 

touch -screen function. By simply 
entering a keyboard control se- 

quence, the touch functions can be 
turned off, thus permitting the use 

of non -touch -oriented software 

may think the color issue important 
and that HP should consider an 
add-on color board. Right now, 
however, HP has no plans to do so, 

nor does it appear necessary. It's 
likely that numerous peripheral 
manufacturers will hop on the 
bandwagon and offer the option, 
though. 

Two expansion slots are tucked 
away inside the CRT enclosure. 
These are for expanding memory 
and a soon -to -he -released 212A - 
compatible (300 to 1200 baud) "in- 
telligent" modem. 

The built-in interfaces allow the 
addition of peripherals or attach- 
ment of the Model 150 to another 
150 or some other system. HP pro- 
vides two RS -232C ports and HP- 
IB (IEEE -488) bus. The HP-IB bus 
is extremely versatile and lets you 
add an almost unlimited number of 
devices, including printers, plotters, 
and more disk drives. 

More Hardware Attributes. Al- 
though the touch -sensitive CRT 
seems to be the hot button on the 
Model 150, HP didn't stop there. 
The storage systems offered range 
from dual 256K -byte, 31/2" Sony 
drives (see the box entitled "Small 
Disks Catch Up") to a 15M -byte 
Winchester. Unlike previous HP 
personal computers (such as the HP 
80 series), the disk transfer rates are 
fast and they're based on special in - 

symbol. //lf / //li ` 
rs//// i //%////i4 //U/ //I/////s4° 

/I/DI //'//I//I//I//I/1: 
iii/iiÓ/ii/i¡%%% / /0 f /!hiIi . 1 

/''I/0/0'00/////!., 14. 

i- i ///ák /.,, Fig. 1. Touch -screen grid 
is generated by a 14 x 21 
array of infrared LEDs. 
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from 3M dISkin 
We'll give you a 3M Post -if Note tray and a 
sample pack of Post -it Notes-a $4.98 value. 
Absolutely free! Just buy any specially marked 
box of 3M diskettes and send in the proof of 
purchase -with 750 for postage 
and handling. Complete details 
inside specially marked diskette 
boxes. 

One 3M value 
deserves another. 
3M diskettes have long been 
noteworthy for their unparalleled 
reliability. A reputation based 
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on over 30 years experience in manu- 
facturing high quality computer media. Now 
we're giving you one more good reason to 
use high quality 3M diskettes. 

So buy a specially marked box of 
3M diskettes. And send for your 
free Post -it tray and notes today! 
Look in the Yellow Pages under 
computer supplies and parts for 
the 3M distributor nearest you. 
In Canada, write 3M Canada, 
Inc., London, Ontario. If it's 
worth remembering, it's worth 
3M data recording products. 

3M hears you... 
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The unit has an extremely small footprint. Floppy disks at right are only 31/2". 

terfaces and protocols developed for 
much larger systems. 

Afforded an early showing of the 
system at HP's Sunnyvale head- 
quarters, I was unable to bench- 
mark the drives or overall system 
operation. I do believe, however, 
that because full -track buffering is 
used, the system should match the 
speed of other 16 -bit machines. 

Although the Model 150 sup- 
ports the serial and 488 ports with- 
out additional hardware, an option- 
al IBM 3270 plug-in emulator card 
is also available. This gives the 
Model 150 a direct, high-speed co- 
axial -cable connector to an IBM 
host computer, and allows the Mod- 
el 150 to operate as an intelligent 
work station. 

By using the RS -232 ports, the 
Model 150 can be connected to an 
HP 3000 minicomputer, and com- 
munications can be established 
through the 100 DSN/Link soft- 
ware. Further, you can attach any 
of the popular intelligent RS -232C 
modems for telephone communica- 
tions. You might do well to wait for 
the board -level versions and keep 
your serial options open, however. 

If you really want to keep your 
desk clutter -free, consider adding 
the thermal printer (for an extra 
$500). This printer can be installed 
(by you) in the CRT enclosure and 
it provides an inexpensive way to 
generate quick notes or dump 
screen graphics. A graphics exam- 
ple is shown in Fig. 2. The thermal 

printer provides a one-to-one rela- 
tionship to every dot on the screen, 
so nothing is lost in the translation. 

Intuitive Software. Since HP 
went to the trouble of developing a 

touch -screen display system, it felt 
it necessary to create an equally so- 
phisticated software system. With 
MS-DOS needing some support to 
ease the user into it, HP developed 
Personal Applications Manager 
(P.A.M.). Don't be misled into as- 
suming that P.A.M. is a down -and - 
dirty front end to MS-DOS. It isn't! 
In fact, P.A.M. is a sophisticated 
systems supervisor that surrounds 
both the operating system and the 
applications. 

The supervisor insulates you 
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AC/DC 2000 
OHM/VOLTMETER 
MULTITESTER 
This pocket size, bottery-operated 
muaitester hos 15 ronges, selector 
switch, and comes with Its own test 
leads Perfect for hobbyists and 
technicians who like a bargain. 

only 
5 1798 

Model UM 20 

31/2 DIGIT LOW-COST 
VOLT/OHM MIWAMMETER 
This low-cost digital meter has: 10 
Megohm Input Impedance AC&DC, with 
accuracy at DCV ± 0.8% ± 1 digit, ACV 

± 1.2% ± 2 digits. It has auto polarity, 
auto zero and 24 ranges. Fuse overload 
protection, test leads, battery and 
carrying cose included at this low price. 

only 
$71 88 

Model MD 100 
PRECISION DMM WITH 
±.25% DCV ACCURACY AT 

THIS LOW, LOW PRICE 
More features for this price than you 
would imagine: 10 amp range, AC and 
DC, extended 2,000 hour bonery life, 

250 mV for In -circuit resistance 
measurement, 2.8 Volts for diode 
testing on "Ohms.' Heavy-duty test 
leads and carrying case included. 

$9188 
Model MD210 

Here's the new low-cost Simpson 
470 meter you've heard so much 
about! With 0.15% DCV accuracy 
and full measurement capability - 
100 mV to 1000 VDC, 100 mV to 

750 VAC, 0.1n to 19.99 Mn, AC/ 
DC current up to 10A, plus a full 
line of available accessories. Battery. 
test leads and manual included. 
Mode in USA 

$13888 
Model 470 

NEW CIRCUITMATE DMM's 
from BECKMAN 
Features .8% DC Volts accuracy, 5 AC/ 

DC ranges, 6 resistance ranges, diode 
test function, plus the kind of quality 
you'd expect from Beckman. 

56988 
ditty 

Model DM40 

Features 5% DC Volts accuracy, 5 
AC/DC Volts ranges, 6 current 
ranges. 6 resistance ranges, diode 
test, continuity beeper, and 
Beckman quality at this very low 
price. 

$8988 
Model DM45 

ALL ITEMS CARRY FULL 
MANUFACTURER'S 

WARRANTY PLUS OUR 
COMPLETE 45 DAY 

MONEY BACK 
GUARANTEE! 

U 

ELECTRONIC GIFT IDEAS! 
NEW! NO INSTALLATION 

REQUIRED 

MODEL 
PS101 

$ POWER A LOW-COST, ouAUTY 
TRIPLE -REGULATED SUPPLY 
POWER SUPPLYIII 

Designed for hard -to -please, but budget -minded lab 
technicians, students and hobbyists, the DC triple regulated 

variable power supply has all the features you could ask for, 

plus a full 1 year manufacturers warranty: 

3 outputs: 
Fixed 5 VDC ± 0.2V 
2 variable 5511/2 V to 1115 VDC 

Polarity: floatng, can be used os pos. or neg. 

Ripple less than 10mV at full load 
Regulation 5 1% no load to full load 
Line regulation < 0.2% 108 VAC ro 135 VAC. 

Current: 
Fixed supply 1.0 amp max. 
Variable supplies 0.5 amp max. 

Protection built in, current limiting, with thermal shutdown. 

Power: 108-135 VAC. 

Dimensions: 8'Y " x 31/2" x 7'h" (WxHxD) 

Wood grain finished metal cose. 

Weight: 4 lbs., 9 on. 

Lighted on/oft power switch. easy -to -read Voltmeter and large 

binding posts 

Warranty: one year full replacement warranty from date of 

purchase. 

MURA 
MM -100 
COMPUTER 
TELEPHONE 
MODEM 
Features: 

0.300 Baud compatible with mos 
time-shared computer systems 
Full duplex operation 
RS232C connector Interface 
Carrier Detect Indication 
Top quality at this low, low price 
Answer/Originate/011 select switch 

LIST PRICE 
$99.95 
Model MM100 

57988 

I ,t_. 

L 

AC UNE SURGE SUPPRESSORS 
Protect your delicate computer and expensase equipment from 
destructive and dangerous transient AC line surges. 

Spikes suppressed 6,000 Amps, max. energy absorbed 50 
JOULES, spike clamping starts 184V, max. spike voroge 
allowed 340V. 

Model 009 $7988 9 outlets 

Model 010 585588 
5 outlets 

Model 012 $3788 
1 outlet 

BURGLAR ALARM 
Ideal tor home or office, this ultrosonic 
burglar alarm requires no installation. 
Jus plug B In enter your secret code 
through the push -buttons for operation, 
Full battery bock -up. Covets up to 600 
square toot area. Hos own internal 
alarm, or odd the external from (shown) 
as an accessory. Entry and exit delays - 
5 -minute automatic shut -on and alarm 
me nory. 

SPECO 
HI-FI/STER!EO/ 
BIG SOUND CROSSOVER 
NETWORKS 51088 H H 3-60 
60 Watt 3 -Way 
Crossover Network EACH ee 
HN3-100 51688 
l0a Wall 3 -Way 
Cro=ssover Network EACH 

HN3-200 (shown) $2988 
200 Watt 3Way 
Crossover Network EACH 

$10988 
Model ULTRAR 

SP -1212 External 
Horn Option $24.88 

SPECO 
PROFESSIONAL QUALITY PA AMPLIFIERS 

Model P4T-30 

7 50 Wa00 Music PowerResponse 

11 50-18,000 Hz Freq. Response S 88 
4 Controls (MIC-1, MIC-2, AUX & TONE) 

Model PAT -80 
60 Watt tr ash Fog 

14 7 100-20,00 00 Hz Freq. Response 88 
4 Controls (MIC-1, MIC-2, AUX (Fader) & 
TONE) 

Model PAT -120 (shown) 
120 WattsMusic Power 

Z 7 788 50.20,0000 Hz Freq. Response 
Controls (MIC-1, MIC-2, VOLUME 

.S 

(Master), BASS, TREBLE & AUX (Fader) ) 

IIlDIl%11U?IIOIJSE 
ELECTRNICY 

Halls Rd. - P.O. Box 624 - Old Lyme, CT 06371 
TERMS: U.S. Nods. Visa Amex MC, Money Order, Check (allow 2 weeks to clear). CT residents 

add 71/2% sales tax Sale ancestor prepaid orders only. Prices and oval obi lny or product suaea 
ro change wrmour nonce Write for free catalog COD. orders assn or cerneed deck Kid 

S1.80 Snipping and handling dsorges add S3.60fat orders under $100, odd S7 for oroers 

ver o $100 (te height extra). 

V'S`* 

TELEPHONE ORDERS 
FILLED FAST! ORDER 
DESK OPEN FROM 9 

A.M. TO 5 P.M. EST, CALL 
(203) 434-8308. 

Circle No. 52 on Free Information Card 
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Recess in top of unit accommodates thermal printer. 

from the operating system, but you 
can go to the DOS command level 
via a series of touch zones with the 
various applications displayed. To 
activate one, you touch the correct 
zone on the screen. 

Besides allowing the execution of 
an application, P.A.M. also handles 
all the utility functions. For exam- 
ple, if you want to TYPE a file, 
touching that function on the status 
row and then the desired file name is 
all that's required. The same holds 
true for making backups, format- 
ting diskettes, or listing to the hard - 
copy device. 

If this were all that P.A.M. of- 
fered, it would be excellent. But it 
does still more. Unlike other front 
ends that only insulate you from the 
operating system, P.A.M. also 
serves as a file translator. For exam- 
ple, if you wish to use files created in 
the touch version of WordStar with 
dBase II or Condor files, you can do 
so without any special conversion. 
The files are automatically convert- 
ed by P.A.M. in a transparent fash- 
ion, thus avoiding the need for sepa- 
rate file manipulation. 

cert with the P.A.M. concept are 
two additional HP -supported appli- 
cations. (When this was written, HP 
was unsure whether they would be 
offered separately or bundled.) 
These include Personal Card File 
and MemoMaker. The latter is a 
simple word processor for those 
who just want to type and print with 
basic cut -and -paste, as well as on- 
screen correction capabilities. The 
files are fully WordStar -compatible 

and can also be used in conjunction 
with other applications. Like all of 
these, MemoMaker uses the touch - 
screen functions or, if you like, stan- 
dard WordStar control -key 
directives. 

The Personal Card File was the 
application we found the most fasci- 
nating. The screen display for enter- 
ing information looks exactly like a 
typical roll -type desktop card file. 
You can, as with the paper card, de- 
cide exactly how the information 
will be entered. All indexing is auto- 
matic, making use of the cards easi- 
er. Moreover, cards can be linked so 
that more than one can contain in- 
formation on the same subject. 

In using the card file, the touch - 
screen functions roll the cards up or 
down just like a desktop file. Get- 
ting the right card is easy. You just 
touch it, and the screen responds by 
showing the information on that 
particular card. Of course, you can 
print it by simply touching the 
PRINT SCREEN button. Or, you can 
print the entire file with a simple 
touch command. 

Although HP software is quite 
significant, it doesn't stop there. A 
special version of MicroPro's 
WordStar takes advantage of all of 
the touch attributes, and there is a 
touch version of VisiCalc, a graph- 
ics package for creating pie, bar, 
line, and text charts. 

For data communications, HP 
supplies the DSN/Link. This may 
be one of the more sophisticated 
(but basically uncomplicated) com- 
munications packages currently 

(Text continues on p. 66) 
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Other Software. Working in con - 
Fig. 2. An example of a screen dump 

generated by the thermal printer. 
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---ore than e er. 

So should your phone. 
AT&T introduces GENESIS'° Telesystem. 

1 

. 

Genesis telesystem is designed 
to help organize and streamline 
your life in so many ways. 

The Genesis teles istem remem- 
bers all your importait numbers, 
including emergency numbers. And 
it dials with just a torch. It titres 
your calls and even has a 
built-in speaker. 

But the really terriic thing about 
the Genesis telesystem is that you 
can customize it to fit your own 

8:18 PM 

V AT al' 

WED SEP 11 

or-IG:D -CaZIRE OoRc.M+D 

L. BURKE ROM 

RALPH ''.tAR AP4MS 

Rings, Control 

lock/Alarm 

Clear 

MOM7DAD Call Timor 

alter 

Record 

4 GHl 5 Jet. 

P 

/RS / n1V 

X- TES [I] OPER 

Hold 

Send 

needs. Add an optional cartridge, 
and you've got one -touch access 
to call forwarding, call waiting, and 
three-way calling. Or add another 
cartridge, and you have the conve- 
nience of automatic re -dial of busy 
or unanswered numbers. And 
that's only I-alf of it. 

Soon, yo J'll be able to add a 
module with an electronic directory 
that memorizes names and 
numbers in alphabetical order. 

Or the rerr inder cartridge, to 
remind yoJ of special occasions 
and appointments 

Genesis telesystem. The more 
yc'i do, the more it will help you do it. 

We set the stan bards. 

AT&T 

©AT&T. 1983 See it at your AT&T Phone Cents, now at thousands of leading retail stores 



THE editors of C&E had the oppor- 
tunity of spending several days 

with a preproduction model of the HP 
Model 150. The remarks that follow are 

first impressions only, on a unit that 
wasn't fine-tuned for careful examina- 
tion. Even so, you will observe the di- 
versity of views that comes from subjec- 
tive analyses. 

Josef Bernard: The unit is compact. The 
disk drive box, with the display cum 

computer sitting atop it, covers not 

much more than a square foot of 
desktop area. The full-size keyboard is 

not small, though. So, although it can be 

separated from the rest of the system by 

a coiled telephone -type cable, be pre- 
pared to devote a fair amount of desk 

space to it. Bear in mind also that you 
will want both the keyboard and the dis- 
play within arm's reach to use the 
touch -screen feature. 

The display screen is a hit too small 
for my taste (81/2" effective diagonal) 
and sometimes requires a little peering 
at. But the display itself is very sharp 
and the character sets are well defined. 
On the unit we had, I thought the 
brightness of the display could have 
been a little higher. Because of the size 

of the keyboard and the need to be able 
to get at the disk drives over the top of 
the keyboard, the display must, of ne- 

cessity, be located farther away from the 
user than might be desirable. 

The Model 150 uses an 8088 
microprocessor running at a claimed 
speed of 8 MHz. I was therefore some- 
what disappointed by the apparent slug- 
gishness of the system. 

Although I did not run benchmark 
tests on disk -access times, they seemed 

to be reasonable considering the size of 
the disks and the files they contained. 
However, the system appeared to pause 
for unreasonably long periods of time 
after disk accesses, as if trying to decide 
what to do with the data it has just read. 

This annoyed me after a while, especial- 
ly when I sat with a finger held in the air 
awaiting the arrival of the next menu on 

the touch screen. 
We did run several benchmark tests 

from BASIC (Microsoft Version 5.28). 

The results t here were again not as good 
as we would have expected from an 8 - 

MHz 16 -hit CPU. In particular, the 
popular sieve of Eratosthenes program 
for finding the first 1437 prime numbers 
required two minutes and 20 seconds to 
run to completion. That is just a little 

P 
faster than the same program has been 

run on some 4 -MHz Z-80 systems. Take 
heart, though. The same program took 2 

minutes and 57 seconds on an IBM PC. 

My first thought was that the over- 
head of maintaining the touch -screen 

system was slowing things down, but 
then I realized that that part of the sys- 

tem was not used (or, at least, did not 
appear to be used) within BASIC. 
(Upon questioning Hewlett-Packard 
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Barchart shown on an HP -150 

about the speed question, I was told 
that, because of the ROMs used in the 
preproduction model, the system speed 

had been reduced.) 
One of the most intriguing features of 

the Model 150 is its touch screen. As ex- 

plained in the review, the front of the 
screen is crisscrossed by a grid of infra- 
red light beams spaced less than a fin- 
ger's width apart. Breaking a pair of 
beams with a finger or pencil indicates 
to the computer a set of coordinates 
and, depending on the software in use, 

causes a command to be carried out. 
In theory, the touch -screen principle 

is a good one, especially for those who 
are not familiar with working from a 

keyboard. The screen displays an array 
of boxes or pictures, each of which is la- 
beled with a command. All that has to 
be done to have that command carried 
out is to touch the appropriate screen 

area. 
In practice, I found it to be a mixed 

blessing in several senses. Although I 

must qualify my comments by noting 
that the WordStar release used was 

marked "Preliminary," it appears that a 

few of the word processor's com- 
mands-like cursor movement by line 
and character-could not be carried out 
using the touch function, but had to be 

given from the keyboard. Some, like 
changing the logged disk drive, required 

Mews 
the use of both the screen and the 
keyboard. 

Perhaps there is a reason for the way 

the commands are divided between the 
keyboard and the screen, but I have not 
been able to figure it out. Futhermore, it 
seems rather silly, in a program devoted 
to keyboard use, to have to keep moving 
one's finger(s) between the keyboard 
and the screen. (1 concede, though, that 
all the WordStar functions can still be 

carried out from the keyboard alone, 
without resorting to the touch screen.) 

The R1'N (Reverse Polish Notation) 
calculator program supplied us by HI' 
makes a much more sensible use of the 

touch screen. A full calculator key- 
board, including financial functions, is 

displayed, and all you have to do is 

touch the appropriate keys on the 

screen to perform your calculations. 
Which brings us to another point 

about the touch -screen feature. With 
the system set up so the display unit sits 
in its swivel mount atop the disk drive 
unit, and the keyboard far enough in 

front of them to allow access to the disk - 
eject buttons on the front of the disk 
drive box, the screen is elevated rather 
far above the work surface. This means 

that, to touch it, you have to extend 
your arm straight out, or even up at an 

angle. Over an extended period this can 

become quite fatiguing, particularly if 
you have to wait for menus to change 

and decide to keep your finger at screen 

level to make the next selection. If the 

screen were not so far away or were lo- 

cated so that you could point down at it 

instead of out or up, ít would be much 
more convenient to use. 

This is not to say that the touch - 
screen concept is a bad one, just that it 
could have been better implemented in 
this system. Certainly, for simple data - 
retrieval, as typified by HP's Personal 
Card File (seen only in demo form), 
once the data has been entered, the 
touch method is a convenient way to se- 

lect and view it. Getting data into the 

system, however, is a matter better suit- 
ed to someone with 10 agile fingers than 
with one finger extended. 

Art Salsberg: What a neat little package 
this is! It's certainly a space -saver on a 

desk. I'm falorably impressed by the 
handling ease and apparent ruggedness 
of the 31/2" disk, too. They kept sliding 
out of a plastic pocket onto the floor 
again and again without harm. 

The touch screen? I love it! In partic- 
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ular, I found HP's Memomaker pro- 
gram very amenable to such operation. I 

could block out an entire section of copy 
for deletion or transfer by simply mov- 
ing my finger about the screen instead of 
using the keyboard to move the cursor 
and mark appropriate locations. It per- 
formed as though my finger was a mag- 
net that an opposite -pole cursor fol- 
lowed around. Better than a mouse. 
And you don't have to memorize com- 
mands with either, but the touch screen 
doesn't take up extra desk space and 
control is easier. In fairness, though, a 

cursor can pinpoint a screen object 
more finely than any finger can. Also, 
using a touch screen for long time peri- 
ods may be tiring as well as break the 
rhythm of a proficient typist. 

I found the positioning of the monitor 
just perfect for this work, contrary to 
Bernard's feelings. I was also extremely 
comfortable with viewing the display. 
Resolution was truly excellent. But 
then, I've done most of my computing 
with transportables and all -in -one ma- 
chines. The keyboard's clustering of 
keys and touch were really fine. 

The one area that was a bit bother- 
some to me was the slower -than -antici- 
pated data loading speed. Irksome, too, 
was a rather lengthy screen output de- 

lay at times. The computer acted as if it 
was searching for one of a variety of op- 
tions, much as one experiences with a 

higher level on a computer chess pro- 
gram. The HP people advised that pro- 
duction models will be speedier. 

If you've got an IBM mainframe in an 
office, HP's plug-in emulator card links 

it locally or remotely. This is an obvioús 
asset. 

All this telegraph's Hewlett- 
Packard's intention to widen its cus- 
tomer base. So does its plan to triple the 
number of dealers who sell its products, 
give them better profit margins, higher 
credit limits, and so on. 

rt II 

SMALL DISKS CATCH UP 

F you're a regular reader of this mag- i azine, you may remember the article 
on disk storage systems in the July 1983 
issue (page 36). As mentioned there, 
disk systems are getting more capable 
and, in most cases, smaller. 

The Sony 31/2" 256K -byte, single - 
density disk drive is just one of the mar- 
vels in storage systems to become avail- 
able in the last two years. It is the one 
that Hewlett-Packard has chosen to 
supply with its Model 150. 

The tiny diskettes, which are housed 
in a plastic cartridge with an automatic 
shutter to protect the magnetic surface, 
are capable of storing about 256K bytes 
of formatted data. To ensure integrity of 
the data, HP developed a Media Moni- 
tor system that automatically tracks the 
disk's age by counting the number of 

times it rotates and tells you when to re- 
place it. 

The small diskettes are laid out with 
66 tracks/surface broken up into 16 sec- 
tors of 256 bytes each. The drives spin at 
600 rpm, transfer data at 17.8K baud, 
and provide a 415 -ms average access 
time. 

Although 256K bytes doesn't sound 
like much storage, especially when you 
can buy 514/4" drives that offer as much 
as 1M byte per drive, don't despair. 
Currently, Sony is offering a double -sid- 
ed, double -density version of the tiny 
drive that delivers 500K bytes/side and 
yields 1M byte of storage. These aren't 
available yet; and, reportedly, some 
problems still exist in reliability. The 
drives may, however, begin showing up 
as early as mid -1984. 

Diskette t Users... - 
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all the f , 1 

animals in fi' 
the diskette 

1,, 
zoo, but you /^ YM 

need fast 
delivery and 
high quality 
diskettes... 

Call Communications Electronics 
Diskette order desk 
800-521-4414 
In Canada 800-265-4828 

Choose your brand 
Choose your price 

h.11.1 DKnpllon 
r 530015/ ce-Ntew 12ea! n 5.ao 
e- 5350 sr.prl CemO.u1. 32 ...e 5.ae. r 1D0Pacmwlwn2lhns.aeel r 0100 5. l.4 -lo I11.ler.1o r 0500 aon Sc., usa YA e 1cw r 0100 Son Nclo u1I YA IS Palo. 

300 n Nno t. 1St a 1.5.10.w 
D 

PA 
!en f.clet r0u ep 

11ei' P030 1G Nao . i .le npmal 
{50 le .v0 laro MM. ele. 3l' 

5500 Scar Na..rOJ Sop 
l5300N.44 Pew MWIe.*1 . ..DO PO Nc.o Fpy l.M mn W 

Pi e300 10 ., » Nao r. 12, 
Ss. 5300 le mpl Pclor 
aM' 541 N .rw D 5aao .p p 
SW D Ni+c amw W w ovecr 

SW 
500 

le ...ro Spreer.mw ..p 
aY 5500 PM Sup r11y 5.p M yen ' 0500 N NaM r0ue ..p I.. ts. 
51.1440.4...0,51101.....e. 

( 

Wabash 
diskettesa= 
$1.29 each 

1.: 1" .1.%=`,1 

130 
Lee 

.e 
2 99 

I 49 
I 29 
I 49 
1 49 

1e 
1. 

1.50 
I 79 
I 09 
2 40 
2 09 I0 
2 Se 

1 09 

For more Information w` 
about this brand call: 800.323.9888 

In Mon. 31 1113113. 

I 1-.9xLi 

CE...yoY1 b.., sauroe toe diskettes 
For ,W tne el Leone buy.r, de luny. out Ihetl There rs 10 

ny dM.r.M Wen. l0 awae trom, you need tO po CO .t.,20 
end good w5. sr reeon.M teal Fonurut.ly. CE tue+lr..dy 
15/0140 tot the Wee di.n.. ed on.r. you .n .qunt Orple.t 

CE ales To Nw you Owe non. CE ..o Mon bulk 0100*. 
*Me 100 041 are pecked M 1he N,he bo..n1u2u1 mob.. 

40r5 ssnp . ..dep*p OSOS I5*0 5530192 . re 

Peened on to yen DoNhe neroee no Moo .w0w.1rMe CE 

Other U..rYI Computer Ace.e.od.. 
erep_ _ w ~rupee -.:.:r« 
Men. r. 

:.=.M.=er -=. 
Ou.ntlty Discount. 

w 
AvallabAvailable.wa»mr a....*w...aoaln Pl. .wo ref rlow..umnee r ~'^` '-`1 .rr «`:... Im.1rarn 1m r roe w..w1......rew-.e~An cans a.w.ww.ln.1m.+.............r 

meow tome ems na. tease a. ma. wM áp.,ó 
,..m,dd.....,w... ......__...,up. 

. end 1104CW .. á :..y..... 
...~+..r.erin..,n cu re.rw.r.".rte 

t$ 

Buy your 51.5.9.. horn CE with ...,. conrldlnc. 
lc per ,.,hr.E r.44m., ,.. .el*...»e.rep 

e.n1o44141.... 
,mr1m*uO.Mrwcwp rIHCEre.m 

P.' i rtNwwn r. fd r.cwg..er nei n' 
mono 

v w..44-4 .. wrP w >a« rbwo moon" ea nos en »t.amu rea Lee r 
MereMereY! e 000. 2002 oS p.cnce.vw' wend .e ,Men .nrou. 

MpPe or woo. ne.r 
11wM.. 

m Nc.wOr Ny.e.. 
v+eNCE +ouucW Mrw*u 

a.. 

oteMN aMr !!o-00 n. 
aere2eOo nM.rt 

N.. 
.,. 03 e...ow M 

cóaeM14w'.'c:n..e .m arv, a »w. .LE e w 
too...re n ee.nr~a se e or 100 e 

ere oo Mr enr we ., 100 ..w ...ewnw Fr c.wp .o pe 11. oeg u. eo »w mu w Pe el 
eo On 1e e...aoe .tr m ea nwp. .ee 3 m v e.c. r EMOoanloUrloo.mr.p.m r lh venom. u 11. C4.N4 eune Rs/ 0.... Musa o 

:Ip?ro w4.., PP. ~pc mu »t e..w,p.l.pa4 u a mw 
11.1I 0.20e5 ,0: CpnmuniuOonE Electronic. Box 1002. 

Ann NOM, M.cMpen 46106 U.S.A. 6 you he.e yle or Mader 
Grd you may call and oleos cr.* erd of der. OrEs.lol4nes 
In 0. 115 Dee 600.21J1. In Caned. order 1ol.lrss by 
nlnp 900-206-06211. 6 you are outsMe the U.S. or In Michigan 
041313.973 9666. Tole. anytime 910223-2222. Order IoGy. 
<:w..y. ..3 Fsw...r Ma 0273 

COMMUNICATIONS 
ELECTRONICS' 

Computo Product. Dlrl.lon 

!ZITt, n . D,iNl 
~wee 

Ultra 
diskettes= 
$1.39 each 

Y.1°:111, 

3M 
diskettes= 
$1.94 each 

:YE; 

Memorex 
diskettesa= 
$1.94 each 

M4' 5/0202 

Burroughs 
diskettesa- 
$2.09 each 

D, were. 
wn7M .LOCIre'm 

Dysan 
diskettes::: 
$2.99 each 
M ;.... 

a4.1.1 

I 99 ..1. I 84 RIP CIO IS001 2 99 

pea 
.aeo 3 1N }o .01. 

see 
1e 
144 

I11100 
ID1e 14 OM. 

2N 

.5Y 
.,01 

701 119 uao 11 114 10.104 

u 
!n 
221 - -- - el 701 119 ao0014.2 114 .1e 114 Iou An 

. 011.4 50 
2 SO 

3 PM/ 
.310 

.79 2% 
I 79 - e11e 299 

0214 I 79 
I 89 3431 1M .01111 204 

4011 N 
001117 

2. 
11u 

1.39 

sa.00l0.h IN .01112 Clie 401014 1111 
1 89 
119 

IN 1n .04003..e 2 49 1.0-14 /44 8030110 
11e 
1811 

.9 
I 79 110.001.0 UM. 2N 001002 3 04 

11101 
.l-pte0 2e 
551103.e 

011515 .N 11010111 !e 
1e 

e2101 159 174 
4 34 

u,4r. rn. 
POI 514 11113 13 YN 442047 .11.1 

December1983 

408-728-7777 eNw.Iwm.em.n 800-328-9438 
In 144n4.444.14 17»«14 

800-538-8080 crem me,/ NN 

Circle No. 19 on Free Information Card 

*44 

800448-1422 800-552-2211 
1leeNy...w...ee. It l. Comm. e0.4704e11 

65 



VORSICHT 

01....1111 1,11 

. 

.CUIOADO . u 

^t^^-1"'"717.27_ 0 

tuhIiIlIii O nC OUTPUT ,iiiii I 
rn IeI 

w..... . ..-.... `...á. mories, _ .f . ` - r, l1'O-0r! Eh:. 'kJ raJ 

a.. , .. r.-... ií+_ .:r_;dt¡ ,1t 1.1. ..,. ... .d 
It. tsr .. ; ;'s ; ,I;,,tt, 

ti?i.`1i '! .ii[iit, 'rf 
i-i¡- 

4r: ._ iss::;z 

-3 .. ;. 

Expansion slots for extra memory and peripherals. 

available for micros. It allows the 
passing of files from one Model 150 
to another; from a Model 150 to a 
mainframe; or, via a modem, to 
Micronet, The Source, or your fa- 
vorite bulletin board. 

Although DSN/Link is quite 
good, we were surprised that HP 
didn't include provisions for back- 
ground operation. We would have 
liked to have had the communica- 
tions functions operating while be- 
ing able to use another program. 
This would permit the grabbing of 
data from a remote system when 
needed or, if necessary, sending oth- 
er messages via a spooling mecha- 
nism while performing other work. 
The HP spokesman said that the in- 
tent was to provide a single -task 
work station and that multiple tasks 
were something that could come 
later. 

Notably, the Model 150 architec- 
ture supports task segmentation, 
and MS-DOS 2.0 seems to have all 
the necessary links to implement 
such functions. A number of pack- 
ages for the IBM PC purport to sup- 
port such functions already. 

An interesting aspect of the Mod- 

el 150 software philosophy is that 
no ROM BASIC is provided, nor is 
there the HP -BASIC normally of- 
fered by HP. Instead, they are offer- 
ing the standard Microsoft BASIC. 
(GW BASIC is planned for a later 
date, as is Pascal.) 

Multiple Formats. Even though 
Hewlett-Packard has settled on 
31/2" Sony disk drives and has estab- 
lished methods for third -party soft- 
ware vendors to provide software in 
this format, they are aware that 
51/4" doub e -sided, double -density 
drives are here to stay for a long 
time. As a result, you can choose the 
type of drive you want without 
stretching the size of the system. 
Half -height drives are used to keep 
the space requirements unchanged 
and you can expect the same for a 
Winchester. 

Although IBM PC compatibility 
wasn't high on the HP list, you can 
use software written for the PC. Be 
aware, however, that the screen pre- 
sentation won't be the same, and in 
most cases you probably won't be 
able to change the screen display 
attributes easily. 

A Top -Notch Selection. Overall, I 
was impressed by the Model 150's 
operation and the attention that has 
been paid to the user's needs. I'd 
like to see HP bundle the Memo - 
Maker and Personal Card File as 
part of the basic purchase price. 
Possibly, they could also consider 
adding color display later, and I'd 
like to see the optional printer made 
to work with plain paper, rather 
than special thermal paper. This 
can be done, as in printers from 

"I was impressed 
by the operation 
and attention 
to user's needs." 

Brother Ltd., by adding a ribbon 
carriage. Even color functions can 
be added by this method. 

Though the ability to slide in a 
printer for $500 impressed me, not 
everyone I talked to thought it was 
that important, or even necessary. 
Nevertheless, I believe that, for the 
creation of the fast internal memo 
or roughing out graphics for a spe- 
cial presentation, it seems to be a 
low-cost viable solution to dimin- 
ishing the amount of space usurped 
on one's desk. 

Regarding the paucity of expan- 
sion slots, HP feels that it is solving 
the problem by including the inter- 
faces as standard equipment. The 
PC and compatibles generally re- 
quire that you add on those inter- 
faces. We think that the idea isn't 
all that bad. The Model 150 doesn't 
require the addition of a multi- 
function card to supply a continu- 
ous clock-it's also built in-and 
for machine or test equipment con- 
trol you have the HP-IB. It's doubt- 
ful you really need more. And you 
get all that for under $4000. A simi- 
larly priced IBM PC comes with 
64K of RAM, two disk drives, and 
only a parallel and CRT interface. 
To get the rest requires anywhere 
from an additional $1000 to $2000. 

The only thing I could see that 
would be beneficial to add to the 
Model 150 would be voice I/O, and 
somehow I think that may just be in 
the wind. 
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Move up to 
'crosystems 

THE JOURNAL FOR SOPHISTICATED 
MICROCOMPUTER USERS. 

Microsystems is not, in any sense, for beginners. 
Unlike "personal computer" magazines, 
Microsystems is written exclusively for expert users 
and designers in the software and support hard- 

- ware field. 

If you need a reliable, high-level, up-to-date 
journal devoted to CP/ M ® MP/M,1 MS-DOS7" 
UNIX,® XENIX,,rm OASIS and other operating 
systems, then Microsystems is for you. We feature 
tutorials on the modification and special use of 
systems, offer short-cut routines, show you debug- 
ging procedures, techniques for interfacing, and 
much more. Our one purpose is to keep the 
advanced microcomputer professional at the lead- 
ing edge of DOS development and use. 

In a few recent issues of 
Microsystems you would have seen: 

Reviews of four C compilers: BDS C, Small C, 
tiny c TWOTM and Whitesmiths C. 

A programming style comparison: Digital 
Research PL/l-8OTM vs. Microsoft BASIC. 

Twenty-seven 16 -Bit DOS compared. 

Virtual segment procedures under UCSD 
Pascal. 

An in-depth look at MP/M-801ITM 

A simple 6 -byte hexadecimal ASCII conversion 
routine. 

Using CP/M's undocumented "Autoload" 
feature. 

An explanation of double density disk 
controllers. 

A comparison of five popular S-100 disk 
controller cards. 

OS-I-a UNIX -like DOS with a CP/M adapter. 

Every issue of Microsystems keeps you at the 
forefront of the industry in customizing software 
and adapting hardware to meet new requirements 
and standards. You'll also find industry news, book 
and new product reviews, plus our regular Software 
Directory listing newly available programs. 

To get the high-level systems information you 
want, join the club of serious microcomputer pro- 
fessionals who subscribe to Microsystems. Use the 
coupon below to order, and save up to 33%! 

PROFESSIONALS 
PLEASE NOTE: 

Your subscription to Microsystems 
may be tax deductible. Check 
with your accountant. 

Trademark:: 
XENIX: Microsoft; tiny c TWO: tiny c aseoC.: 
PL/I-80. MS-DOS, MP/M40 II: Digital Research. 

Registered Trademarks: 
CP/M, MP/ M: Digital Research; UNIX: Bell 
Laboratories. 
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CN 1987 
MorristoN n, New Jersey 07960 

YES, enter my subscription to Micresystents for: 

12 issues at $21.97-I savel9% 

24 issues at $40.97 -I save24% 

36 issues at $ 55.97-I save31 % 

Savings based on full 12 -issue subscription price of 5 26.97 

Mr. 
Ms. 

(please print full name) 

Company 
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Address 
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MEMDR" 
Programming techniques that will help you make the best 

possible use of available memory e By William Largent, Jr. 

IF you're into programming your 
Timex 1000 or Sinclair ZX81 com- 
puter, you are probably constantly 

trimming, altering, or scrapping pro- 
grams due to the lack of sufficient mem- 
ory to hold them. As a result, you may 
be spending a quarter of your program- 
ming time in fighting the memory 
problem. 

Of course, the 16K, 32K, and 64K 
RAM add-ons that are available offer 
an easy way out. However, an under- 
standing of how the Timex/Sinclair 
BASIC works and is stored in memory 
can aid you in making the best possible 
use of whatever amount of memory you 
have available. Memory conservation 
will then become an integral part of pro- 
gram design, rather than an after- 
thought when memory space runs out. 

RAM Organization. The built-in RAM 
of the Timex 1000 consists of 2048 
bytes. Since each 1024 -byte segment of 
memory is referred to as a "K," the size 
of the Timex's memory would be called 
2K. But everything that's been written 
about the computer says that it has only 
1K of usable storage! 

The discrepancy is resolved when you 
realize that the computer's BASIC 
needs 1K of RAM to store a program 
and another 1K to execute it. That 
means that there's 1K for you, the pro- 
grammer (and that's the amount re- 
ferred to in the literature), and 1K for 
the computer. 

For the purposes of this article, we'll 
break the 1K of memory available to the 

programmer into two segments. The 
first segment contains the actual text of 
the BASIC program, such as: 

100 FOR A=1 TO 100 
110 LET B=1+1 
120 NEXT A 

The second segment is broken down 
into six types of areas, which contain the 
values of different variables used in the 
program. In the program excerpt above, 
the values of variables A and B would 
reside in this segment. 

By understanding how these two seg- 
ments are used by the computer, a pro- 
grammer can make the most efficient 

The LENGTH component uses anoth- 
er two bytes of memory, and contains a 

numeric value representing the length 
of the TEXT and ENTER components. 

The TEXT component contains the 
text of the actual program statement, 
excluding the line number. Its length 
can be from 1 to n bytes. Finally, the EN- 
TER component contains the ENTER 
code (118 decimal), and is used to de- 
note the end of a program statement. 

Consider the following example: 

100 IFA=1 THEN PRINT "HI" 

This statement consumes 21 bytes of 
memory. However, the actual logic or 

LINE. LENGTH TEXT ENTER 

2 BYTES I 2 BYTES I-n BYTES I BYTE 
J 

Fig. 1. A BASIC program statement consists of four components. 

use of the memory available to him. 
That allows larger, more complex, pro- 
grams to be written in a memory space 
where less efficient techniques would 
have prohibited them. 

Memory Requirements. A BASIC 
program statement, as shown in Fig. 1, 

consists of four components. The LINE 
component is two bytes long, and con- 
tains a numeric value that represents the 
line number of the statement. 

text of the statement is only 16 bytes in 
length. Every statement contains five 
bytes of overhead that serve only to help 
BASIC execute the program. Therefore 
it is important to keep the number of 
statements needed to perform a particu- 
lar task to a minimum. Each additional 
statement wastes five bytes of memory! 
In the following program excerpt, 63 
bytes of memory are used to write a pro- 
gram to test three variables producing 
identical results: 
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100 IFA=1 THEN PRINT "HI" 
110 IF B=1 THEN PRINT "HI" 
120 IFC=1 THEN PRINT "HI" 

This could have been coded more effi- 
ciently as shown below, and would have 
used only 41 bytes of memory: 

100 I F A=1 OR B=1 OR C=1 THEN 
PRINT"HI" 

Remember, not only do extra pro- 
gram statements carry five bytes of 
overhead, they also consume memory 
with duplicated code that should be 
combined with like logic. 

As mentioned above, the second-or 
variable-segment of memory contains 
six different types of areas. There are 
t)!iree that are important to us. The first 
two are used for numeric or character 

arrays. These arrays are normally asso- 
ciated with the storage of large amounts 
of data, which is a fact of life in modern 
computing. In our case, only the data 
needed from one execution of a program 
to the next should be stored. 

The third area is used to contain nu- 
meric variables that are identified in the 
program by names longer than a single 
character: i.e., SALES as opposed to S. 

This convention of using full names is 
good from the standpoint of being able 

LE -TER VALUE 

I BYTE 5 BYTES 

Fig. 2. A single -letter numeric 1.ariable. 

to identify what is going on in a program 
and is fine for computers that have an 
abundance of memory; but on smaller 
computers it shouli be avoided in the 
interest of conserving memory. 

The variables that are of particular 
interest to us are single -letter numeric 
variables, single -letter character vari- 
ables, and the control variables used in 
FOR/NEXT loops. 

A single -letter numeric variable is 
created and/or referenced when BASIC 
encounters a LET or INPUT statement 
while exec fling a program. Such a vari- 
able is shown in Fig. 2. The LETTER 
component is one byte in length and 
contains the unique character t hat iden- 
tifies the variable. The VALUE compo- 
nent uses five bytes of memory to con- 
tain a representation of the actual 
numeric value for the variable. 
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As in the case of a single -letter nu- 
meric variable, a single -letter character 
variable is created and/or referenced by 
BASIC when it encounters a LET or IN- 
PUT statement. Its three components 
are shown in Fig. 3. The r.Er'ER com- 
ponent, which requires one byte, con - 

fixed value, as in "LET X=255".) It is 
frequently more efficient to use a vari- 
able than it is to use a literal. Consider 
the following program excerpt: 

100 LET A=(RND100) 
110 I F A<100 THEN GOTO 100 

LETTER LENGTH TEXT 

I BYTE 2 BYTES I-n BYTES] 

Fig. 3. A single -letter character variable. 

tains the character that represents the 
variable. 

The t ENGTH component uses two 
bytes of memory to hold a numeric rep- 
resentation of the length, in bytes, of the 
actual text represented by the variable 
I.E'rrtlR, and can occupy front one to n 
bytes of memory. 

The FOR/NEXT loop -control variable 
is created and/or referenced when BA- 
SIC encounters a FOR or NEXT state- 
ment while executing a program. Its 
storage requirements are shown in Fig. 4. 

The I ETTER component is one byte 
long, and serves to identify the variable. 
VALUE is the component that contains a 

120 I F A=100 THEN GOTO 200 
130 I F A>100 THEN GOTO 300 

Here, after generating a random 
number, that number is tested to deter- 
mine which line the program should 
branch. This sequence of statements re- 
quires 111 bytes of memory. What 
would happen if the same program ex- 
cerpt were coded as follows? 

95 LET B=100 
100 LET A=(RNDB) 
1 1 0 I F A<B THEN GOTO B 
120 I F A=B THEN GOTO 200 
130 I F A>B THEN GOTO 300 

LETTER VALUE LIMIT STEP LOOP LINE 

I BYTE 15 BYTES 5 BYTES 5 BYTES 

Fig. 4. The FOR/NEXT loop -control variable. 

4 BYTES I 

numeric representation of the initial 
value of the FOR/NEXT loop. Similarly, 
t.Isti r contains the upper limit of the 
loop. Both v:vt.UE and LIMIT require 
five bytes of memory. The STEP compo- 
nent is also five bytes long, and repre- 
sents the increment by which VALUE 
will he brought up to LtnnT. (This is set 
to one, unless a different step value is 

specified.) Finally, LOOT' LINE contains 
a numeric representation of the line 
number of the first program statement 
that is to he executed by the loop. It 
takes up two bytes of memory. 

By realizing how to use these three 
variable types most efficiently, a pro- 
grammer can make the most of the 
memory available to him. By the same 
token, a "full steam ahead" approach to 
programming, with no consideration 
given to conserving memory space, can 
lead to unwanted results. Let's now ex- 
amine each type of variable in greater 
detail. 

Numeric Literals or Variables. It 
would he safe to say that 90% of all BA- 
SIC programs contain at least one nu- 
meric literal or variable. (A literal is a 

We added a I.ET statement assigning 
a value of 100 to a variable, B. That ac- 
tion created a single -letter numeric vari- 
able of the type discussed earlier. Each 
numeric literal of 100 was then replaced 
by the single numeric -variable 13. Thar 
resulted in a saving of 17 bytes. 

Where did we steal that extra memo- 
ry from? Each numeric literal of "100" 
in the original program used three 
bytes. while the representation of that 
number in memory took up six bytes. 
for a total of nine. Since "100" was re- 
placed by "13." which required only one 
byte, five times, the initial saving was (9 
X 5) - (I X 5) = 45 - 5, or 40 bytes. 
Part of that was used by the new r.ET 
statement (17 bytes), and the single -let- 
ter numeric variable in that statement (6 
bytes). Subtracting (17 + 6), or 23, 
front 40 gives a total of 17 bytes saved. 

Furthermore, if the numeric literal 
"100" were replaced elsewhere in the 
program by "13." another eight bytes 
would be sated each time. Table I shows 
when it is most efficient to use a numeric 
literal or single -letter variable. 

A normally overlooked feature of 
Timex/Sinclair BASIC is the fact that a 

numeric literal can be replaced by a sin- 
gle -letter numeric variable in Go -ro, 
GosuB and l'AUSE statements. Keep 
that in mind when determining whether 
to use literals or variables for particular 
values in a program. Remember, a few 
minutes spent setting up variables can 
save hours of grief later. 

Character Literals, Variables, and 
VAL. Character (as opposed to numer- 
ic) literals and variables are typically 
used to make communication between 
the computer and the individual using it 
easier (on the individual). They behave 
within the computer in much the same 
way as their numeric counterparts, and 
large character -variables and -literals 
should he avoided in the interest of 
keeping memory use to a minimum. 

One aspect of character literals and 
single -letter character variables that 
should not he overlooked is their 
ability-at the expense of a sacrifice in 
execution speed-to substitute as nu- 
meric literals or single -letter numeric 
variables. That is accomplished by us- 
ing the v vt_ function. 

The 94 -byte program excerpt that 
evolved from the original 1 1 l -byte one 
can be further simplified by rewriting it 
to use the vAr function as follows: 

100 LET A= (RND VAL "100" ) 

1 1 0 I F AVAL "100" THEN 
GOTO VAL " 100" 

120 I F A=VAL "100" THEN 
GOTO VAL "200" 

130 I F A>VAL " 100" THEN 
GOTO VAL "300" 

13y removing line 95, which contained 
the I ET statement, and replacing the 
single -letter numeric variable "B" with 
VAL functions, another four bytes can 
be saved. The total memory space re- 
quired for this program segment has 
now gone from the original I 1 1 bytes to 
90 bytes. And, an even more efficient 
version is possible. By reinserting the 
LET statement and replacing the nu- 
merical literals "100" with the single - 
letter numeric variable "B," the total 
memory space required for the program 
segment can be reduced to 85 bytes. 
Compared to the original Ill -byte ver- 
sion, this is shorter by 26 bytes. That 
represents a 230ík reduction in program 
length, and realizes a greater than 2.5% 
increase in the amount of total memory 
available when the program is runt. 

VAt is a very powerful function. but 
bear in mind that a program using it, 
while it will he more memory -efficient, 
will runt more slowly than if numeric 
variables or single -numeric variables 
were used. 

FOR/NEXT Loops. FOR/NEXT loops 
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are useful and powerful when applied to 
a task for which they were intended. 
However, because of the 18 bytes that a 

FOR/NEXT loop -control variable re- 
quires, its use should be carefully 
weighed. For programming infinite 
loops, usually used in games, a 

FOR/NEXT loop can he somewhat less 

than efficient. Consider the following 
program excerpt: 

100 FOR A=VAL " 1 " TO VAL 
"9999" 

110 I F I NKEYS="F" THEN 
GOSUB VAL "500" 

120 NEXT A 

Here, the program will go into an "in- 
finite loop," testing INKEY$ for the 
character "F." (This is presumably part 
of a game program.) These three lines 
take up 64 bytes of memory. Let's look 
at a more efficient way of obtaining the 
same result: 

1 0 0 I F I NKEYS="F" THEN 
GOSUB VAL "500" 

110 GOTO VAL " 100" 

These two lines, which accomplish 
the same thing as the three above, now 
use only 31 bytes, a saving of 33 bytes. 
In addition, the routine executes more 
quickly. 

If a set of program statements must 
be executed a specific number of times, 
use a FOR/NEXT loop. If, on the other 
hand, an infinite loop that can be halted 
by the BREAK key is desired, use a GOTO 
statement. 

Subroutines. The use-or lack of 
use-of subroutines can have a pro- 
found effect on the amount of memory 
consumed by a program. Subroutines 

MEMORY EFFICIENT 
VERSIONS OF FAMILIAR 

STATEMENTS 

FOR L=VAR "n" TO VAR "n" STEP 
VAR "n" 

FOR L=var lab leTOvariable 
STEP variable 

GOSUB VAR "n" 
GOSUB va r iable 
GOTO VAR "n" 
GOTO variable 
LET L=VAR "n" 
LET L=va r iable 
PAUSE VAR "n" 
PAUSE variable 
PLOT VAR "n" 
PLOT var iable 
RAND VAR "n" 
RAND variable 
UNPLOT VAR "n" 
UNPLOT vat jable 

should not be used indiscriminately, 
though. There are certain guidelines 
that should be applied. Consider this: 

100 INPUT AS 

Just because this line may occur twice 
in a program does not mean that it 
should be treated as a subroutine. To do 
so would cost you 12 bytes of memory. 
To be eligible for subroutine status, a 

program statement (or group of state- 
ments) should occur more than once in 
a program, and should have a collective 
length greater than 20 bytes. Anything 
smaller will waste, not conserve, 
memory. 

Space Available. As you've read this, 
you've been bombarded with quotes as 

to how much memory one sequence of 
statements would use as opposed to an- 
other. Programmers soon learn that to 
be proficient in memory conservation 
they must have a tool available that 
shows how much memory any compo- 
nent of a program consumes. Table II 
shows just such a program +vritten for 
the Timex/Sinclair with 1K of usable 
memory. The program can be entered 
into the computer as shown and can 
then be executed during program de- 
sign, or even while the program is being 
entered. Here's how it works. 

The program monitors the size of the 
program and variable segments of mem- 
ory. The size of the system variables has 

been accounted for, as well as a full dis- 
play screen. (Remember, the characters 
displayed on the video screen are stored 
in memory.) It's necessary to take the 
video display into account because, even 
though a program, when run, may not 
use the screen much, listing the program 
does. Therefore, a full video memory 
should always he assumed. 

What the program does is subtract 
the value of the system variable STKEND 
(the bottom of the stack area) from 
RAMTOP, the top of memory, and also 
compensates for the area used for the 
video display. STKEND is situated at 
memory locations 16412 and 16413, 
and RAMTOP at 16388 and 16389. The 
video memory area occupies 793 bytes, 
and the program itself takes up 76 bytes. 
The figure obtained by running the pro- 
gram is accurate to within 25 bytes. 

This program can he used in several 
ways. The first mode of operation mea- 
sures the number of bytes used by the 
program statements under consider- 
ation. During this phase, variables are 
not counted. The program statements 
are entered into the computer, followed 
by the RUN command. Since line 2 of the 
program is a STOP command, BASIC 
will not get the opportunity to allocate 
space to any of the variables. lithe num- 

ber that appears in the upper -left-hand 
corner of the display is subtracted from 
977, the result will be the amount of 
memory, in bytes, used by the state- 
ments in question. 

To determine the amount of memory 
needed for both statements and vari- 
ables, use this program, but do not run 
it! Instead, enter GOTO t. That will pre- 
serve the variable area so that an accu- 
rate determination of the amount of 
memory it uses can be made. If your 
program uses LET statements, you will 
have to reenter them in the command 
mode to initialize the variables since 
that is normally done when the program 
is run. 

Finally, only the variable portion of 
memory can be analyzed by deleting the 
program statements prior to issuing a 

GOTO I command. Just make sure that 
the variable space has been initialized, 
as previously described. Since the RUN 
statement was not used, the variable 
portion of RAM will still be intact. 

Note that if the memory size of your 
computer differs from that of the stan- 
dard Timex 1000, the locations of the 
variable areas in the program will have 
to be changed. They can be found in 
your User Manual. (The figures used 
here for STKEND and RAMTOP are found 
in chapters 26 and 27 of the Timex 
manual.) 

Despite their limited memories, the 
Timex/Sinclair computers can he put to 
a number of entertaining and practical 
uses. To get the most out of them and 
make the best use of the RAM that's 
available, use the techniques described 
here. 

TABLE I-NUMERIC 
LITERALS VS. 

SINGLE -LETTER 
VARIABLES 

For -- or 2 -byte I i teral's: 
Used less than 3 t Imes, use 

Iiteral. 
Used more than 2 times, use 

variable. 
For 3- to 10 -byte I i teraIs: 

Used less than 3 t Imes, use 
IiteraI. 

Used more than 2 t Imes, use 
var iable. 

TABLE II-PROGRAM FOR 
SIZE MONITORING 

1 PRINT (PEEK VAL" 16388" 
+ VAL "256" PEEK VAL 
"16389") - (PEEK VAL 
"16412"+VAL"256" PEEK 
VAL "16413" - VA(.."798" ) 

2 STOP 
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1 

COMPUTER MAIL ORDER cy 
F FRANKLIN - IHOME COMPUTERS 

CALL FOR PRICING ON 
ACE 1000 Color Computer 

w/Cover & 1100 Disk Drive. ACE 1200 
Computer w/Disk Drive & ACE PRO 
PACK: ACE 1000, Disk Drive, 80 Column 

Card. ACECaIc S AC EWriter. 
APPLE IIe STARTER PACK 

64K Apple Ile. Apple Disk Drive. 
Apple Disk Controller, Apple 80 Column 
Card and Apple Monitor... 51599.00 
Koala Apple/Franklin Pad ... $95.00 

MICRO-SC 
Apple/Franklin CDIchk Orly" 

A2 S219.00 
A40 5299.00 
A70 5319.00 

1 C2 Controller 579.00 
( C47 Controller 589.00 

RANA 
trite I (Apple/Franklin) 5279.00 
Elite 11 (Apple/Franklin) $319.00 
Elite Ill (Apple/Franklin)._ 5569.00 

MODEMS 
HAYES 

.Ñ Smart 5219.00 
Smart 1200 (1200 Baud) 5509.00 
Chronograph 5199.00 I 
Micromodem 100 5309.00 
Micromodem II 5279.00 
Micromodem II (with term) $299 .00 
Smart Corn II 599.00 
Smart 12008 5469.00 

NOVATI ON 
5119.00 
5144.00 
5159.00 
5189.00 
5279.00 
5439.00 

J -Cat 
Cat 
0 -Cat 
103 Smart Cat 
Apple Cat II 
103/212 Smart Cat 
212 Apple Cat II 5609.00 
Apple Cat 11212 Upgrade $309 .00 

ANCHOR 
Mark I (Rs -232) 579.00 
Mark II (Atari) 579.00 
Mark Ill (T.I 99) 5109.00 
Mark IV (CBM/PET) $125.00 
Mark V (Osborne) 595.00 
Mark VI (IBM-PC) 5179.00 
Mark VII (Auto Ans./Auto Dial) 5119.00 
Mark VIII 5269.00 
TRS-80 Color Computer 599.00 
9 Volt Power Supply 59.00 

ZENITH 
ZT't TerrnInI $365.00 

EaG LE -1_ 

Eat -1£ 
( coriand(r? elli,711111 

MEW 5 
11E1 51369.00 
11E-2 51649.00 
11E-3 52399.00 
11E-4 $3199.00 
PC -E 51579.00 
PC1 52399.00 
PC -2 52799.00 
PC -XL 53599.00 
1620 53599.00 
1630 55499.00 
1640 56499.00 
Cy_ma Software CALL 

lb Teich" 

TERMINALS 
910 
912 
920 
925 
950 
970 

COMPUTERS 
800A $1099.00 
802 52699.00 
803 51949.00 
802H 54695.00 
806/20 54999.00 
816/40 59199.00 
1602 53399.00 
1803 CALL 

CBM 
8032 $599 

CBM64 ...S219 
VIC 20 $89 

CALL ON 
Executive 54 Portable 

1520 Color Printer/Plotter ... 5169.00 
1525 80 Column Printer.... 5219.00 
1530 Datasette 569.00 
1541 Single Disk Drive 5249.00 
1600 VIC Modem 559.00 
1650 AD/AA Modem 589.00 
1702 14" Color Monitor ....5249.00 
Pet 64 
Pet 4032 
CBM 8032 
Super Pet 
8128.80 
2031 
8050 
8250 
9060 
9090 
4023 
6400 
64K Upgrade 
Spell Master 
Z -Ram 
Silicon Office 
The Manager 
Soft Rom 
Jinsam 

5569.00 
5599.00 
5599.00 
5999.00 
5769.00 
5299.00 
5949.00 

$1199.00 
$1999.00 
52199.00 

5379.00 
51399.00 

5269.00 
5149.00 
5549.00 
5749.00 
5209.00 
5129.00 

CALL 

Ca .3I.',r») 
(...3 6,3 CZ 17.3 ,1 179 

rd al VI CJ Fl al U' 
111 :=Js.= (Li In 1:3 : 

«ATARla, 

Call Result 64 5139.00 
CodeWriter 64 575.00 
PROFESSIONAL SOFTWARE 
Word Pro 2 Plus 5159.00 
Word Pro 3 Plus 5189.00 
Word Pro 4 Plus 5279.00 
Word Pro 5 Plus 5279.00 
IntoPro 5179.00 
Administrator 5399.00 
Power 579.00 
Word Pro 64 Plus 565.00 

CAROCO. 
for VIC 20/C 64 

Light Pen 532.00 
Cassette Interface 529.00 
Parallel Printer Interface 569.00 
3 Slot Expans. Interface (20) 532.00 
6 Slot ExTrans.Intertace1201 579.00 

I ATARI 600XL $149 
ATARI 800XL $269 
ATARI 1200XL CALL 
ATARI 400 CALL 
ATARI 800 CALL 
1010 Program Recorder 574.00 
102040 Col. Printer/Plotter _5249.00 
1025 80 Column Printer....5449.00 
1027 Letter Quality Printer ..5299.00 
1050 Disk Drive 5379.00 
1030 DirectConnect Modem...CALL 
CX30 Paddles 512.00 
CX40 Joystick 58.00 
CX42 Remote Joystick CALL 
CX77 Touch Tablet 569.00 
CX80 Trak Ball 549.00 
C 85 Keypad 5105.00 
CX418 Home Manager 569.00 
CX488 Communicator II. ... S229.00 
K X7098 Atari Accountant ... 5209.00 
KX7101 Entertainer 569.00 
KX7102 Arcade Champ 575.00 
Koala Atari Pad 589.00 

PRINTERS 
EPSON 

MX80 FT, MX100. RX80. 
FX80, FX100 CALL 

O KI DATA 
82. 83. 84. 92, 93 CALL 

STAR 
Delta 10 5559.00 
Gemini 10X 5299.00 
Gemini P15 $449.00 
Serial Board 575.00 

SMITH CORONA 
TP-2 5469.00 
Tractor Feed 5119.00 

CATCH 
Gorilla 5209.00 
Prowrlter 8510P 5379.00 
Prowrlter 1550P 5689.00 
Starwriter Fl 0-40P 51149.00 
Printmaster Fl 0-55P 51549.00 
Tractor Feed 5199.00 

CIAISYWRITER 
2000 Letter Quality. 51049.00 
2500 NEW CALL 
Tractor Feed 5109.00 

DIABLO 
620 5949.00 
630 $1749.00 IDS 

Call for ALL Configurations on 
IDS PRISM PRINTERS. 

COMREX 
ComWrderl1Parallel Printer -.5499.00 

NEC 
8023 AN 5399.00 
8025 5729.00 
3510 51449.00 

51499.00 
$1799.00 
51949.00 

3530 
3550 
7710/7730 

EIMC 
401 Letter Quality 5699.00 
111-80 $259.00 

:WEST= :CANADA = 
- 1.800-64833f1 I 80 0 268 4559 

In NV call (702)588-5654. Dept. 1207 
P.O. Box 6689, Stateline, NV 89449 

Order Status 588-5654 

5559.00 
$689.00 
5739.00 
5719.00 
5929.00 

51069.00 

In Toronto call (416)828-0866, Dept. 1207 
2505 Dunwin Ct..Unit 18, 

Mississauga, Ontario, Canada LSLITI 
Ordr Status a: 828-0866 

No risk, no deposit on CO. D. orders. Prepaid orders receive free shipping within the UPS Continental United States with no waiting period for certified checks or money orders. Add 3% (minimum $5.00) shipping and handling on all C.O.D. and Credit card orders. Larger shipments may require additional charges. NV and PA residents add sales tax. All items subject to availabilityand price change. W. stock manufacturer's and third party software for most all ,cemputers on the market. Call today for our new catalog. 
'1 -CANADIAN ORDERS: All prices are subject to shipping, tax and currency exchange fluctuations. Call for exact pricing in Canada. 

Circle No, 11 on Free Information Card 

PLUM 
AT88S 
AT 88-A2 
AT 88-S2 

5329.00 
5269.00 
5569.00 

AT 88-S1 PD 5469.00 
AT 88-DDA 5145.00 
RFD 40-S1 5449.00 
RFD 40 -Al S279.00 
RFD 40-S2 5729.00 
RFD 44.51 5539.00 
RFD 44-S2 5869.00 
TX 99-S1 (Texas Inst.) 5279.00 

RANA 
1000 Atari Disk Drive 5319.00 

TRAM 
AT -D2 CALL 

MONITORS 
AMDEK 

300G 5149.00 
300A 5159.00 
310A 5169.00 
Color I Plus 5279.00 
Color II 5399.00 
Color Ill 5349.00 
Color IV 5999.00 

LJEll 
Pr 1, 9- G 599.00 
PI 2, 12" G 5119.00 
Pi 3, 12" A 5149.00 
PI 4, 9" A $139.00 
1400 Color 5279.00 

ZENITH 
ZVM 122A 5109.00 
ZVM 123G S99.00 

12" Green 
BMC 

585.00 
9191 AU 13" Color 5249.00 

TA XA N 
12N Green 5129.001 
12A Amber 5139.00 
12'' ROB 1 5299.00 

NEC 
JB 1260 5119.00 
JB 1201 5149.00 
JB 1205 5169.00 
JC 1215 5299.00 
JC 1216 5429.00 
JC 1203 5469.00: 

GORILLA 
12" Amber 595.00 
12" Green 589.00 

CALL FOR PRICING 
ON TIMEX, SHARP 
HEWLETT PACKARD! 

E .4 Tr, 
f800.23 3-8950 

In PA call (717)327.9575. Dept. 1207 
477 E. Third St. Williamsport, PA 17701 

Order Statues: 327.9576 

1. 



C&E Reviews 
Spectra video's 
SV-318 
Personal Computer 

ITH the low -end computer war 
inflicting monumental casual- 
ties on even powerful compa- 

nies, new computer makers have to have 
an appealing mousetrap to stay alive, let 
alone prosper. It appears that Spectravi- 
deo has st riven to achieve this by joining 
with software giant Microsoft and 15 

Japanese computer hardware makers 
(who are just itching to get a toehold in 
the U.S. market) to develop a universal- 
ly compatible software standard. 

Spectravideo's $299 (suggested retail 
price) SV-318 personal computer has 
apparently been chosen as the group's 
front-line hardware standard for com- 
patible software called "MSX" (based 
on Microsoft's super -extended BASIC). 
A special adapter to use such software is 

not yet available. Regardless of whether 
MSX ever sees daylight-and we think 
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"Typing on the SV-318 is not a 
total joy.... The overall value 

of the computer appears to be good." 
that the so-called standard is doomed 
before it begins-let's examine this 
modestly priced machine for what it is 
without MSX. 

Description. The Spectravideo SV-318 
personal computer is easily recognized 
by its colorful integrated joystick, 
which looks like a red golf ball on a tee 
on the right-hand side of the white plas- 
tic enclosure. The machine has a host of 
features that include CPM "compata- 
bility," top -loading cartridge port, 
built-in Microsoft BASIC, 16 colors, 
graphic sprites, extended sound capabil- 
ity, 32K user memory expandable to 
256K, and more. 

The internal structure includes a 

Z80A microprocessor, a T19918A 
graphics chip, GI8910A sound chip, 
and Intel's 8255 programmable periph- 
eral interface (PPI). There are ports for 
expansion and interface purposes, cas- 
sette input/output, extra joysticks, and 
video output. 

The keyboard has 67 keys made from 
what feels like hard, black rubber 
(sometimes called "chiclet" keys). Each 
has a stark white identification. Five 
of them-Fl through F5-can be 
switched to other functions (F6 through 
F10) by using the SHIFT key. The bot- 
tom line of the video display constantly 
identifies just what these keys are, even 
when the user redefines them. 

Three other keys, also double -func- 
tion via the SHIFT key, are for text 
editing. The alphabet keys, besides pro- 
viding upper and lower case, carry two 
graphic symbols each, selected by LEFT 
GRPH and RIGHT GRPH keys positioned 
beside the space bar. When held down, 
every key on the keyboard goes into 
auto -repeat. 

The joystick consists of two elements. 
The first is a 2" -diameter black plastic 
disk called a "control pad" mounted on 
the upper surface of the computer just 
to the right of the keyboard. The top of 
the control pad has four fingertip inden- 
tations, each identified by a directional 
arrow to indicate cursor motion. The 
bright red joystick arm is usually 
plugged into the center hole of the con- 
trol pad, but it can be removed if de- 
sired. The joystick can be used to place 
the cursor anywhere on the screen, for 
text editing as well as game playing and 
other purposes. 

The only other item on the upper part 
of the computer is a small spring -loaded 

door that opens to accept plug-in car- 
tridges. As mentioned before, a car- 
tridge adapter must be plugged into this 
slot to run MSX cartridges. Although 
t here is no keyway on the cartridge edge 
connector, a cartridge can be inserted in 
only one direction. 

The rear apron supports a large and 
small card -edge connector and a DIN 
connector. The large edge connector is 

used primarily to connect the SV-601 
Super Expander, which, in turn, allows 
increasing the memory to 256K of 
RAM and 96K of ROM and the con- 
nection of other peripherals. The small 
edge connector permits the use of the 
special Spectravideo cassette recorder 
for storage of data. The DIN connector 
allows hooking to a video monitor (col- 
or if desired), or to an r -f modulator 
(provided in the basic system) for con- 
nection to a monochrome or color TV 
receiver. 

On the right -end panel is a pair of joy- 
stick ports that accept most commercial 
joysticks, the main power on -off switch 
(power on is indicated by a red LED on 

SPECTRAVIDEO SV-318 
SPECIFICATIONS AND 

FEATURES 
Microprocessor: Z80A operating at 3.6 

MHz. 
Memory: 32K ROM holding BASIC, ex- 

pandable to 96K; 32K dynamic RAM, ex- 
pandable to 256K. 

Keyboard: 67 keys, OWERTY style, u/Ic; 
52 graphics symbols, 10 user -definable 
keys. 

Display: TV or video monitor, 40 char./24 
lines using 5 . 9 matrix, 256 192 
pixels in graphics. HiRes. 16 colors, 32 
sprites, and three sound channels 
with eight octaves per channel. 

/O: Data cassette interface, built-in joy- 
stick, expander port, external 
joystick/graphic tablet port, and game 
cartridge port. 

Software: Built-in 32K -byte Extended 
Microsoft BASIC with graphics and 
sound commands. 

Peripherals: Data cassette, 300 -baud 
modem, graphics tablet, 80 -column 
printer, floppy disks, RAM and ROM ex- 
pansion modules, Coleco game car- 
tridge adapter, and an expansion unit for 
connecting multiple high- and low -pow- 
er peripherals. Interface cartridges in- 
clude floppy disk drive controller, 
Centronics and RS -232 interfaces, IEEE 
488 interface, 80 -column display card. 

Dimensions: 1614"L 83"W 3"H. 
Weight 8 lb. 

the keyboard), and the power supply in- 
put. The actual power supply is housed 
in a separate metal box about 3" on a 
side and 2" high. This keeps heat from 
the power supply away from the 
computer. 

On power -up, the Spectravideo logo 
appears. It remains for a few seconds, 
and then the display snaps to BASIC. 
When a game module is plugged in, the 
same logo appears, and then the system 
reverts to the game instructions. 

Although there is no feedback from 
the keys, either audible or physical, you 
can "feel" when the key bottoms out. 
However, if you press the top or bottom 
edge of a key, it does not make proper 
contact. When using the TV as a video 
monitor, you can hear a slight "click" 
when a key is fully and correctly 
depressed. 

SV-318 Software. Since no operating 
system is available with the basic sys- 
tem, only the BASIC interpreter PEEK, 
POKE, and USR functions allow access to 
machine language. The BASIC, from 
Microsoft, includes all of that compa- 
ny's excellent interpreter plus both 
graphic and sound commands. 

The 52 built-in graphic symbols are 
accessed via the alphabet keys in con- 
junction with either the RIGHT GRPH or 
LEFT GRPH function keys. What shows 
up on -screen is a set of block graphics 
similar to those used on comparable sys- 
tems. The graphic symbols can be con- 
catenated to form any desired design. 

Up to 32 "sprites" can be created us- 
ing the BASIC graphic commands. 
Each sprite can be user -defined to any 
shape and color desired within an 8 X 8 

array. Since each sprite can be given a 

name, it can be "called" on -screen and 
moved around. It is easy to include joy- 
stick positions to create various games, 
and begin to achieve arcade -like effects. 

The BASIC graphics commands in- 
clude such useful functions as drawing 
lines, boxes, circles, parts of a circle, 
etc.; and they can have any size and po- 
sitioning desired. A PAINT command al- 
lows the use of color both within and 
without the sketched -in area. The high - 
resolution graphics of the machine pro- 
duce 256 X 192 pixels. 

The SV-318 can generate sounds 
when used with an external audio am- 
plifier or a TV receiver. Up to eight oc- 
taves can be covered by the built-in 
sound capabilities of the GI 8910A 
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The joystick is used to place the cursor anywhere on the screen. 

sound chip. A simple PLAY command 
followed by the appropriate coding pro- 
duces the desired sounds. The octave, 
tempo, volume, and length of each note 
can be specified. 

As the basic system is shipped, there 
is ROM (the BASIC) occupying the 
first 32K bytes of memory, with 32K 
bytes of RAM above it. Since page one 
has ROM, we questioned the advertis- 
ing claim to CP/M compatibility. Ac- 
cording to Spectravideo, when you add 
an expansion interface, a disk control- 
ler, and a disk drive, the software 
(which includes CP/M) performs a 

memory -map swap so that the RAM is 
at the bottom. This allows a 32K 
CP/M, which, with the addition of 
more RAM, can be increased in size. 

A considerable amount of software, 
both in ROM and cassette, is said to be 
available. The software includes educa- 
tional, personal interest and business, 
recreational, and programming aids. 

We did receive three games. Two of 
these were in ROM plug -ins that booted 
up when system power was turned on. 

The third game was on cassette, which 
we found very easy to load. In all three 
cases, the games and their sound effects 
were of high quality. 

We also received a Spectravideo SV- 
903 cassette recorder for data storage. 
Since it has no volume or tone controls, 
it is simple to load and save programs. 
At the time of writing, neither the SV- 
601 Super Expander nor the disk system 
were available for test. A brochure that 
came with the SV-318 illustrated a large 
number of peripherals soon to be made 
available, however. These include a 

printer, a graphics tablet, interface 
cards, modem, an 80 -column card, vari- 
ous sizes of RAM cards, joysticks, and a 

Colecovision game adapter. 

Conclusion. The Spectravideo SV-318 
is an excellent starting system for the 
beginning computerise. Its broad range 
of features will satisfy a young stu- 
dent/game player as well as an adult 
who is interested in learning hem to use 
a computer. 

To use the machine with CP/M, how- 

ever, would be an exercise in foolish- 
ness. Adding up all the expansion hard- 
ware to provide a single floppy drive 
and 64K more memory, the total system 
would "list" at more than $1600. Add a 

video display and software costs to this. 
Typing on the SV-318 is not a total 

joy, owing to the type of keypad it incor- 
porates. Morecver, keys have to be hit 
dead center to generate a character, 
which obviates serious touch-typing. 
But given the computer's price catego- 
ry, combined with the "extra" facilities 
offered, the overall value of the 
Spectravideo computer appears to be 
good. 

Will all the promised peripherals be 
available for sure? How much third - 
party software support will be given this 
computer? What kind of price discount- 
ing will be practiced by dealers? These 
are among the cutting questions that 
come to Hind at this time. The 
performance/price ratio itself is prom- 
ising for recreational and educational 
applications. -Leslie Solomon 
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THIS year there were more books published about 
computers than there were works of fiction. Re- 
view copies pour into our office on a regular basis. 

Many of them treat their subjects with competence and 
sometimes with a humor that takes the "sting" out of 
what might otherwise be dry technical material. 

e ' 

TRS-80' Color Computer Interfacing, With Eaperíml a . 

Lea 

Here is a potpourri of recent arrivals that appear to 
be noteworthy for one reason or another, whether to 
upgrade one's personal knowledge of a specific comput- 
er, a computer language or application, or personal 
computers in general. The sampling might serve you 
well during this season of gift -giving, too. 

VERBAL CONTROL co WITH MICROCOMPUTERS NIGSDY v 

9:y(nehlibk Waite & Angermeyer 22015 

MASTERING VísiCalc 
miñg ,VIMEX/Sinclair BASIC by David A. {13170. j 

_=WORDSTAR WITH STYLE 
jEt ` t t , (i I. . E 64"ux.>s r+andook 

HErBf;rf 

Snidll. Small & Blank 
THE CREATIVE ATARI 

THE APPLE II CIRCUIT DESCRIPTION 

I 

FIRST 
EDITION 

11011 '70 /III IT MI the' '/'/18-84, 11 iNiiaa /IialylPa..1/: 

Data Base Management Systems A dui& tot ter ,.. (^1 _ - I ' . - 
I 

t 
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A sampling of interesting books on specific 
computers, applications software, 
and personal computing in general 

. ;ltl 1,1tt(; 
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Controlling Financial Perfor- 
mance for Higher Profits, subti- 
tled "An IBM PC Business User's 
Guide," is a wonderful hands-on 
type of book that guides the reader 
through the many facets of the pop- 
ular VisiCalc electronic spreadsheet 
as used in an IBM PC or XT com- 
puter. Detailed screen examples of 
what different inputs produce and a 

host of working tips make it easy for 
the user to start on the road quickly 
to financial planning and budgeting 
with an IBM desktop machine. 
Happily, the guide is written for 
managers and small business own- 
ers, rather than accountants and 

computerists. (Published by Curtin 
& London. Inc. and Van Nostrand 
Reinhold Co., softcover. 170 pages, 
515.50) 

o.eor....rcc...-1w 

Your IBMPC 
A Guide to the IBM Personal Computer 

llllllllllllllll 

Lyle J Gnt.m 

Your IBM PC: A Guide to the 
IBM Personal Computer, by Lyle 
J. Graham, offers something for ev- 
eryone interested in the IBM Per- 
sonal Computer. It brings into focus 
on two levels all the key elements 
that make up one of the most popu- 
lar business -oriented personal com- 
puting systems. For the novice, it 

presents an overview of PC hard- 
ware and software, step-by-step 
operating instructions, and an in- 
troduction to IBM BASIC pro- 
gramming. For the experienced PC 
user, it goes into more technical de- 
tail, with discussions of PC DOS 
and CP/M-86 operating systems 
and IBM BASIC programming, 
color graphics, and sound. (Pub- 
lisned by Osborne/McGraw-Hill, 
softcover, 400 pages, $16.95) 

31- 

r 

for the ' 
'IMLXlSinclair 1000 1"--"1"3 

end u -'S 

byDelidA.r 

Learning Timex/Sinclair BA- 
SIC, by David A. Lien, offers a sim- 
plified, nonintimidating approach 
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to learning how to use the Timex/ 
Sinclair TS -1000's built-in language 
for programming. In his usual witty 
style, the author takes the reader 
through the ins and outs of BASIC 
programming and even includes a 
helpful tutorial on using the BASIC 
EDITor to rectify typing errors and 
to insert and delete material in a 
BASIC program. To benefit the 
greatest number of readers, the 
book is written for the T/S-1000 (as 
well as Sinclair ZX80 and ZX81) 
computers without any expansion 
memory modules. (Published by 
CompuSoft Publishing, softcover, 
331 pages, $14.95) 

THE CREATIVE 

The Creative Atari is an exciting 
compendium of informative articles 
for Atari home computers pub- 
lished in Creative Computing maga- 
zine, plus new material written just 
for this hook. It is written for the 
nonexpert Atari user who has a lim- 
ited knowledge of BASIC and sim- 
ple programming. It shows in ele- 
mentary terms how to get the most 
out of Atari computers in graphics, 
sound, memory, animation, disk 
storage, and dozens of other topics. 
In addition to the hardware dis- 
cussed, a variety of ready -to -run 
program listings is included. (Pub- 
lis/ted by Creative Computing Press, 
softcover, 243 pages, $15.95) 
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How To Do It on the TRS-80, by 
William Barden, Jr., is an encyclo- 
pedia of information on Radio 
Shack computers. It brings together 
in a single volume all the small de- 
tails a TRS-80 Model I, II, Ill, 100, 
or Color Computer owner either 
can't Lind in his user's manual or the 
manual doesn't cover. Using an ex- 
tensive four -character alphabetic 
coding system, with substantial 
cross-indexing, the book helps the 
reader to rapidly locate just about 
any information he may need on 
software, hardware, operating pro- 
cedures, and computer -related top- 
ics like converting from binary to 
hexadecimal and inserting an IC in 
its socket. This is a book that ally se- 
rious TRS-80 user should have 
handy. (Published by 1JG Inc., soft- 
cover, 339 pages, ($29.95) 

Poo :\ ,\ic\\'illi.ins 
1nJen ed ll.. I'.,,,..,..1 f.onputr. It.. k 

The Personal Computer In 
Business Book, by bestselling au- 
thor Peter A. McWilliams, gives the 
reader a serious but lighthearted 
look at computers from the business 
point of view. Intended for the busi- 
ness person who knows nothing 
about computers but feels he must 
know something, the book describes 
what a computer is and what it 
can-and can't-do in the business 
environment. There is a compre- 
hensive, if slightly opinionated, 
guide to the various systems avail- 
able, as well as a section on how to 
go about purchasing a computer for 
business use. (Published by Prelude 
Press, softcover, 287 pages, S9.95) 

TAB 1460 511.95 

VERBAL CONTROL 
WITH 

MICROCOMPUTERS 
BY MIKE RIGSBY 

1" 

Verbal Control With Microcom- 
puters, by Mike Rigsby, is a hook 
for serious experimenters who want 
to use t heir computers to control ex- 
ternal devices. It presents a variety 
of practical applications of sound 
(not specific voice) recognition 
technology for using a computer in 
some fascinating control applica- 
tions. Using Radio Shack's TRS-80 
Model I computer with 16K of 
RAM as the test bed, the author dis- 
cusses concepts of sound recogni- 
tion and explains, through diagrams 
and program listings, how to im- 
plement sound recognition with 
projects that can be built for less 
than $100. (Published by TAB 
Books Inc., softcover. 404 pages. 
$11.95) 

78 Computers & Electronics 



1 

MORI 

CP/M Bible, by Mitchell Waite 
and Howard Angermeyer, subtitled 
"The Authoritative Reference 
Guide to CP/M," is indeed authori- 
tative. Rather than serving as a tu- 
torial guide to this popular disk op- 
erating system, as so many CP/M 
books do, this one is more an ency- 
clopedia of CP/M's built-in com- 
mands, transient commands, and 

BY THE EDITORS OF 

CONSUMER SU7DE. 

ILLUSTRATED coipUTER 
RY {D 

or,r: uSE N EVERY 
. ' OFFICE' SCHOOL 
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The 
Authortative 
Reference 
Guide b 
CP/M41 

Cora. r3nCiLli CITE 
In and 
commands 
Compaq. CP/M 1.3. 
I A, 204.4 and 10 
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l&US, 

D..alb.. MUUC. 
PASCAL, MAC. 
CMste. and Csio 
Compares 

Pi/M& 
CP/Nd, and Concur- 

- rent C/M 
Include addled 
COMM/31d Hsummary 

INtlessoply 

operating procedures. Emphasis is 

on CP/M 2.2 and earlier versions, 
but CP/M 3.0 is given the once-over 
as well. Anyone who uses CP/M, 
whether beginner or experienced, 
should have the CP/M Bible within 
easy reach. (Published by Iloward 
W. Sams & Co., Inc., softcover, 429 
pages. $19.95) 

Illustrated Computer Dictio- 
nary, by the editors of Consumer 
Guide, brings together the most pop- 
ular (and some not so popular) terms 
in common usage among comput- 
erists and explains their meanings in 
lively, down-to-earth language. Be- 

yond the fact that it contains lots of 
useful information, in bite -sized 
pieces, this handy spiral -bound hook 
is notable for its airy layout and liberal 
sprinkling of informative line art. Un- 
like other dictionaries that present dry 
facts, this one invites casual reading. 
(Published by Exeter Books, 
softcover. 180 pages. $4.98) 

MASTERING 

,/is1 alc 

t 

.,-yl 

Mastering VisiCalc, by Douglas 
Hergert, is one of those rare books 
that brings to life the normally dry 
prose of a technical subject. Written 
in an easy -to -read format, it details 
most of what a user might wish to 
know about using the very flexible 
VisiCalc spreadsheet program. The 
book even provides a complete in- 
troduction to the use of the DIF 
funct.on for communicating data 
between the VisiCalc spreadsheet 
and a BASIC program. This hook 
by itself can serve as both a tutorial 
course i i using VisiCalc and as a 

quick reference guide for people al- 
ready familiar with the spreadsheet 
program. (Published by Svbex Inc.. 
softcover, 217 pages. $11.95) 

WORDSTAR 
ó WORDSTAR 

WORDSTAR(. 
. WORDSTAR 

WORDSTAR 
I 
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-t 
r 
m 

G:. 

B. Whlté, Jr. 
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. 

WordStar With Style, by Roger 
B. White, Jr., is another in a long list 
of books written for the only word 
processor that appears to need how - 
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to guides owing to its enormous 
flexibility and great popularity. 
Written in a project demonstration 
format, the book is valuable to both 
the beginner and intermediate user 
of WordStar. By following the in- 
formal exercises presented, the 
reader learns how to use WordStar's 
functions and, equally important, 
why these functions work as they 
do. The reader is shown how to pro- 
duce almost any document in a wide 
variety of print formats. In addi- 
tion, some of the other software 
packages that work with WordStar 
are described. (Published by Reston 
Publishing Co., Inc., softcover, 181 

pages, $14.95) 
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Systeins 

m 
° =41: 
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Data Base Management Sys- 
tems, by David Kruglinski, is an in- 
teresting primer that can be used by 
the reader to choose a database 
management program that suits his 
particular needs. It gives an over- 
view of DBMSs and microcomput- 
ers and smoothly eases the reader 
into use of specific types of pro- 
grams available in the marketplace, 
using examples and actual screen 
displays. Detailed descriptions of 
the Condor Series, dBASE II, FMS - 
80, and MDBS III database manage- 
ment systems are used to famil- 
iarize the reader with the power of 
these productivity tools. (Published 
by Osborne/McGraw-Hill, soft- 
cover, 260 pages, $16.95) 

,1 - - / 1- 
`'i - .._t 

i3ar'hSeIJRG . . . , ..,.., 

TRS-80 Color Computer Inter- 
facing With Experiments, by An- 
drew C. Stugaard, Jr., is an experi- 
menter's delight because it gets the 
reader involved in both hardware 
and software in detailing how to 
connect useful devices to Radio 
Shack's popular Color Computer. 
Instead of describing how to add 
onto the computer specific devices, 
emphasis is on how to go about 
making interfaces. Only a working 
knowledge of Color BASIC pro- 
gramming and the binary number 
system are required to understand 
the procedures detailed. (Published 
by Howard W. Sams & Co., Inc.. 
softcover. 203 pages, $14.95) 

THE APPLE II 

DESCRIPTION 
...s+v.. ó u.w 

; 

óóóiI:óóó wee sass im 
I 
ti 
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The Apple II Circuit Description, 
by Winston D. Gayler, is to the Ap- 
ple II computer what shop manuals 
are to an automobile. It takes the 
reader right down to the nuts and 
bolts level of the computer through 

detailed technical descriptions of all 
versions of the main logic board and 
current two-piece and older single - 
piece keyboards. Written on two 
levels, the text provides an overview 
for beginners and a detailed circuit 
analysis for the more advanced. 
Full technical descriptions are 
backed up with fold -out logic, sche- 
matic, and timing diagrams to help 
in servicing the computer and suc- 
cessfully interfacing peripherals. 
This is one book every Apple II 
owner should have on his shelf. 
(Published by Howard W. Sams & 
Co., Inc., softcover, 260 pages. 
$22.95) 

COMMODORE 
User's Handbook 
1ST EDITION 

MI Staff 

Commodore 64 User's Hand- 
book takes the reader, even if he or 
she is a first-time computer user, far 
beyond the user's manual supplied 
with the versatile Commodore 64 
home computer. In meeting its stat- 
ed aim to serve as a setup, operating, 
and programming guide for the C- 
64, this hands-on instruction book 
makes extensive use of examples 
and even presents a mini -course in 
Commodore BASIC programming. 
Used as a supplement to the C-64 
user's manual supplied by Commo- 
dore, the book will tell you just 
about anything most users want to 
know about this powerful home 
computer. (Published by Weber Sys- 
tems Inc., softcover, 307 pages, 
$14.95) 
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Now, the most 
significant advance in 

DEC software ever 
Announcing- DIGITAL REVIEW...the monthly magazine 

exclusively f )1.- your DEC microcomputer. 

~. W:. 

Idtliltll 

HARDWARE: Each and every month. 
you'll get all the latest technological 
developments-min icom puters .. . 

microcomputers... peripherals... 
telecommunications-and what 
they mean to you. 

I/O FEEDBACK: A chance for you-the 
user-to network your application 
needs and ideas. 

I, sof SOFTWARE: Whether it's the newest 
in operating systems ... or advances 
in computer networks. DIGITAL 

¡ REVIEW keeps you up-to-date... 
and spotlights releases that are 
changing the way businesses con- 
duct their business. 

Save up to 36%! 
Now, through this 

Special Introductory 
Offer, you can save up to 
36% when you subscribe 
to DIGITAL REVIEW. 

PROGRAMMING: All the latest in pro- 
gramming techniques with special 
features devoted exclusively to tra- 
ditional and new software applica- 
tions. 

WORD PROCESSING: You'll learn the 
newest techniques that will make 
your office as efficient and as cost- 
effective as possible. 

rd: 

CO 

COMPUTER GRAPHICS: Color visual 
tools for the financial analyst, the 
laboratory technician, and the 
physics major. DIGITAL REVIEW 
reports on the latest innovations 
and how you can use them in your 
field. 

1 PO. Box 2989 

K,v Boulder, CO 80322 

YES! I want to subscribe to Digital Review for: 
O One year (12 issues) for 524.97-I save 17%! 

O Two years for $43.97-I save 27%! 

O Three years for $57.97-1 save 36%! 
Savings based on full one-year subscription price of $29.97 

Name 
811120 

Address 

City State Zip 
Add $13 for Canada and all other foreign countries. Please allow 30 to 
60 days for deliver y of first issue. 

Check one: Payment enclosed O Bill me 

Charge my: O American Express MasterCard VISA 

Account No. Exp Date 
would you like to receive special offers from qualified users 
ofour mailing list? Yes No 
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AREAL-TIME clock accessory for 
a TRS-80 that will continue to 
keep time even when the com- 

puter is turned off could he a handy 
thing to have for many applications. 
Even if your set-up includes an expan- 
sion interface, you can add this useful 
function for about $30 worth of hard- 
ware and a little programming. Here's 
how: The circuit (below) is based on the 
MSM5832RS IC that functions as a 

real-time clock -calendar for use in a 
bus -oriented microprocessor applica- 
tion. The IC contains all the circuitry 
necessary to keep track of the seconds, 
minutes, hours, day of the week, day of 
the month, and year. It even keeps track 
of leap years. 

1RS-80 
EXPANS ON 
CCNNECIOR 

07 27 
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00 
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Low-cost accessory 
keeps time even when 
computer is turned off 

By John C. Mein 

The MSM5832 normally requires a 5 - 
volt ±5% supply, but will operate satis- 
factorily from as little as 2.2 volts. This 
allows a back-up battery to be used. 

The chip select line of ICI (CS. pin 8) 
is connected to system power. When CS 
is high (power on), all chip inputs and 
outputs are enabled. Loss of system 
power lets R12 pull CS to ground, dis- 
abling all inputs and outputs. The 

RI 

R2 

2 

R3 
30 

04 3 PAI 
31 

32 

33 

34 

AI 

A0 

IN 

8 

D3 

02 

DI 

D0 

Al PB2 
9 

AA 
IC2 

RD 

WR PB0 

5 

OUT 36 

IC4 
SYSRES I 

PA0 

PB3 

PBI 

RESET PC2 

GND PCI 

Cs PC0 

I6 
+5V 

j 
A2 12 I7 

OND 

ICI = MSM5832RS 
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ICI 
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READ TEST 

WRITE GND 

HOLD 
VCC 

1I IN4001 RI4 
DI 

220n 
- ~-0+12V 

-0+5V 

I 

CI 
4.75F 

R12 
10K 

02 
R13 IN4001 
IOon -0+ 5V 

- BI - 3.6V 

threshold voltage of CS is higher than 
all other inputs to insure correct opera- 
tion of this function. 

Three 1.2 -volt NiCd cells connected 
in series (RI) are kept at full charge by 
the 12 -volt supply through current -lim- 
iting resistors R13 and R14. Diodes DI 
and D2 prevent the batteries from dis- 
charging hack through the supplies 
when power is turned off. 

A standard 32.768 -kHz clock crystal 
(XTAL) is used as a timing reference. 
(This crystal can he salvaged from a dis- 
carded digital wristwatch.) Resistors 
RI through RI1 insure proper source 
and sink currents between ICI and IC2. 

Parts layout is not critical and any 
method of construction can be used in - 

PARTS LIST 

81-1.2 V NiCd cell (3) 
C1-4.7 µF, 6-V tantalum capacitor 
C2,C3-20-pF mica or polystyrene 

capacitor 
D1,D2-1 N4001 or similar diode 
ICI-MSM5832RS clock (OKI 

Semiconductor) 
IC2-8255 programmable peripheral 

interface 
IC3-74LS30 8 -input NAND gate 
IC4-74LSO4 hex inverter 
R1 through R12-10k1t, 1/6-W resistor 
R13-100-0, 1/4-W resistor 
R14 -220 -fl, 1/4-W resistor 
XTAL-32.768-kHz crystal 
Misc.-40-pin connector to TRS-80, wire, 

prototype board or similar. 
Note-The following are available from 

Appcomp, 8255 Jellison Ct., Arvada, 
CO 80005: MSM5832RS clock chip 
and 32.768 -kHz crystal for $15.00 
postpaid in USA. Colorado residents, 
add sales tax. 

The heart of the clock 
is an MSM5832RS 
IC containing 
all the necessary 
circuitry to keep track of 
seconds, minutes, hours, 
days, months, and years. 
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chiding Wire Wrap or printed circuit. 
Power requirements are low, and any 
+ 12-V and +5-V supply capable of 
supplying 100 mA will do. The circuit is 

connected to the TRS-80 via the expan- 
sion interface connector as shown in the 
schematic. 

The program used to set the clock to 
the proper time is shown in Table I. Af- 
ter entering all the time parameters, de- 
pressing the "ENTER" key starts the 
clock. This allows synchronization with 
an external time reference. The pro- 
gram that displays the contents of the 
clock on screen is shown in Table II. In 
operation, this program continually ac- 

cesses the clock and displays the current 
time in the upper left hand corner of the 
video display. 

If you intend to use the clock to con- 
trol timing functions, you need only oc- 
casionally access the clock to determine 
the time. For instance, when the time 
reaches a preset value, via external cir- 
cuitry, the computer could turn various 
electrical loads on or off. 

When accessing the clock chip for 
reading or writing purposes, make sure 
that the /C/ HOLD) line, (pin 18) is not 
held high for ,lore than one second. oth- 
erwise, the clock timing is disturbed and 
a second or two may he lost. With the 
programs given, this should not be a 

problem. 0 

TABLE I -CLOCK SETUP ROUTINE 

1000 'THIS PROGRAM ALLOWS US TO SET THE CLOCK. 
1010 OUT 127,128 'FIRST WE SET UP THE FFI FOR ALL OUTF'UTS. 

1020 DIM A(20í 
1030 INPUT"WHAT YEAR IS THIS (LAST TWO DIGITS )" IA( 15) 
1040 INPUT"WHAT MONTH IS THIS (IN NUMBERS )";A(16) 
1050 INPUT"WHAT DAY OF THE MONTH IS ThIS";A(17) 
1060 INPUT"12 OR 24 HOUR FORMAT (ENTER 12 OR 24)";A(18) 
1070 IF A( 19 )=12 OR A( 18 )=24 THEN 1080 ELSE 1060 

1080 IF A( 18 )=24 THEN 1110 
1090 INPUT"AM OR PM"; A$ 

1100 IF At="AM" OR AS="PM" THEN 1110 ELSE 1090 

1110 INPUT"WHAT HOUR WILL IT BE";A(19) 
1120 INPUT"WHAT MINUTE WILL IT BE";A(20) 
1130 INPUT"IS THIS A LEAP YEAR (YES OR NO )"1Y8 
1140 IF Yt="YES" OR Ys="NO" THEN GOTO 1150 ELSE 1130 
1150 A(0)=A(1)=0 'ZERO OUT THE SECONDS REGISTERS. 
1160 A(2)=101( A( 20 )/10-FIX( A( 20 )/10)) 'GET THE MIN 1'S 

1170 A( 3 )=INT( A( 20 )/10) 'GET THE MIN 10'S 

1180 A( 4 )=10t( A( 19 )/10-FIX( A( 19 )/10 ) ) 'GET THE HRS 1'5 

1190 A(5)=INT( A( 19 )/10) 'GET THE HRS 10'S 

1200 A(7)=10$( A( 17 )/10-FIX( A( 17 )/103) 'GET THE D.O.M. 1'S 

1210 A(8)=INT(A(17)/10) 'GET THE D.O.M. 10'S 

1220 A(9)=10t( A( 16 )/10-FIX( A( 16 )/10 ) ) 'GET THE MONTHS 1'S 

1230 A( 10 )=INT( A( 16 )/10) 'GET THE MONTHS 10'S 
1240 A( 11 )=10*( A( 15 )/10-FIX( A( 15 )/10)) 'GET THE YRS 1'S 

1250 A(12)=INT(A(15)/10) 'GET THE YRS 10'S 

1260 IF A( 18 )=24 THEN A( 5 )=A( )+8 'ADJ FOR 24 HR FORMAT 
1270 IF At="F'M" THEN A( 5 )=A( 5 )+4 'ADJ FOR FM 
1280 IF Y$="YES" THEN A(8 )=A( 8 )+4 'ADJ FOR LEAP YEAR 
1290 INPUT"HIT ENTER TO START THE CLOCK";DS 'WAIT TO SYNCHRONIZE THE CLOCK. 
1300 OUT 126,1 'ASSERT HOLD TO STOP CLK 
1310 FOR I=0 TO 12 'ADDRESSING LOOP 
1320 OUT 124,I 'ADDRESS THE PROPER REGISTER. 
1330 OUT 125rA(I) AND 255 'AND OUTPUT THE DATA 
1340 OUT 126,3 'TURN THE WRITE LINE ON 

1350 OUT 126,1 'AND OFF TO WRITE. 
1360 NEXT 'DO ALL 12 REGISTERS. 
1370 OUT 126,0 'AND AWAY WE GO. 

1380 END 

TABLE II 
CLOCK DISPLAY ROUTINE 

10 'THIS PROGRAM DISPLAYS THE CLK ON THE SCREEN. 
20 CLS 'START WITH A FRESH, CLEAN SCREEN. 
30 DIM A(15) 'SET UF' AN ARRAY TO READ THE CLK VALUES INTO. 

40 OUT 127,130 'SET UF' THE F'PI FOR A,C 1N AND E OUT. 
50 OUT 126,1 'ASSERT HOLD TO PREVENT FALSE READINGS. 
60 OUT 126,5 'ALSO ASSERT READ TO READ THE CLOCK 
70 FOR I=0 TO 12 'ADDRESSING LOOP 
80 OUT 124,I 'ADDRESS THE REGISTERS SEQUENTIALLY 
90 A(I)=15 AND INF'(125) 'INPUT ONE REGISTER AT A TIME AND 
100 NEXT 'MASK OFF UNWANTED BITS. 
110 OUT 126,0 'RESUME REGULAR CLOCK TIMING 
120 H=10*(3 AND A(5)) + A(4) 'F'UT THE HRS INTO THE PROPER FORMAT. 
130 IF H(=9 THEN PRINT @ 0,"0";H;":"; ELSE PRINT @ 0,H;":"; 'AND F'RINT THEM OUT. 

140 M=10*A(3) + A(2) 'PUT THE MINUTES INTO THE PROPER FORMAT 
150 IF M<=9 THEN PRINT "0";M; ELSE PRINT M; 'AND F'RINT THEM OUT. 
160 F'RINT ":"; 'PRINT THE COLON 
170 S=10*A(1) +A(0) 'PUT THE SECONDS INTO THE PROPER FORMAT 

180 IF S<=9 THEN PRINT "0";S; ELSE PRINT Si 'AND PRINT THEM OUT. 
190 F'RINT" ";10*A( 10) + A(9); 'PRINT THE MONTH 
200 PRINT"/";10*A(8) + 11(7); 'AND THE DAY OF THE MONTH 
210 F'RINT"/";10*A(12) + AM); 'AND THE YEAR. 
220 GOTO 40 'LOOP FOR CONTINUOUS DISPLAY. 
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If you own a Timex Sinclair, a ZX81, 
or any other Sinclair computer, 
you've probably discovered that 

the big microcomputer magazines 
cover only the bigger computers. 
Where can you find helpful articles on 
the Sinclair? In Sync! 

Sync is the one magazine that's 
written exclusively about Clive Sin- 
clair's marvelous inventions, the Sin- 
clair computers. And it's the one 
magazine to read if you want to get 
more from your Sinclair. 

You'll find program listings for 
games, helpful programming tech- 
niques, hardware upgrades, math and 
science programs, news of new prod- 
ucts for the Sinclair-in short, every- 
thing you need to use and enjoy your 
Sinclair to the fullest. 

In just two recent issues, for exam- 
ple, we covered: 

Putting a Reverse Character in a 
String 
How to Double Your Memory 
Least Squares Data Analysis With 
the ZX80/81 
Space Warp: A Graphics Space 
Game 
How to Reduce "Blank Screen 
Time" 

Storing Three -Letter Words in an 
Array 
Software Review: ZX Galaxians 

O An Introduction to Expression Eval- 
uation 
Short Programs Just for Fun 

O The ZX81 Parser and User -Defined 
Commands 
Understanding Floating Point Arith- 
metic 
Handling Strings from Another Di- 
mension 
Book Review: Understanding Your 
ZX81 ROM 
How to Add a Keyboard to Your Sin- 
clair 
Translating Other Basics: DEF on 
the ZX81 
Six Outer Space Games-With Pro- 
gram Listings 
Hardware Review: Sinclair ZX Spec- 
trum High Resolution Color/Sound 
Computer 
If you own a Sinclair microcom- 

puter, Sync is the only computer mag- 
azine you really need. Subscribe now 
to Sync, and you can save up to 33%! 
Just complete and return the post- 
age -paid reply card or the coupon 
at right. 

FOR 

SINCLAIR 
AND 
TIMEX 
SINCLAIR 
OWNERS 
ONLY 

F SAVE UPTO33% 
ON SYNC! 

syn= 
CN 1986 Morristown, NJ 07960 

YES, Sync 
Please 

for: 
send me 

Cre year (6 issues) for $12.97- 
I save 19%. 

O Two years (12 issues) for $22.97- 
I save 28%. 
Three years (18 issues) for 
$31.97-I save 33%. 

Savings based on full 1 -year subscription price 
of $16. 

Mr. 
Mrs. 
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Address Apt 

City 
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CHECK ONE: 

O F'ayment enclosed. Bill me later. 
Offer valid in U.S. and possessions only. Please allow 
60 to 90 days for delivery of first issue. 
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THE ELECTRONICS SCIENTIST 

1\ 

The World's First 
16 -Bit CMOS 
Microprocessor 

Experimenting with a 
Piezoelectric 
Speaker 

By Forrest M. Mims, I/I 

ITH the arrival of portable 
notebook computers such as 

Radio Shack's Model 100, 
Convergent Technologies' Workslate, 
and Epson's HX-20, the era of truly per- 
sonal computing has finally arrived. 
Nov, all we need is a portable machine 
that will run software developed for 
IBM's Personal Computer. 

Thanks to the development of the 
first commercial 16 -bit CMOS micro- 
processor, the 80086, the availability of 
such a machine may not be far away. 
This month we'll take a detailed look at 
this important new microprocessor and 
its applications. 

Next, we'll cover a favorite subject of 
mine, ultrasonics, and experiment with 
low-cost piezoelectric tweeters. Then 
we'll build an ultrasonic siren that may 
stop the annoyance of harking dogs. 

The 80086 CMOS 
Microprocessor 

In my opinion, the major micropro- 
cessor news of 1983 was the develop- 
ment by 1 Farris Corporation of a CMOS 
version of Intel's popular 8086 micro- 
processor. The 8086 is software compat- 
ible with the 8088, the chip IBM uses in 
its phenomenally successful Personal 
Computer. Indeed. the 8086 and 8088 
share the same basic set of 108 
instructions. 

The new chip is the world's first com- 

mercial 16 -bit CMOS microprocessor. 
Designated the 80086, it provides all 
the capabilities of the 8086 at considera- 
bly reduced operating power. Further- 
more, unlike the NMOS 8086, which 
must he operated at a fixed clock fre- 
quency, the 80086 can be operated over 
a clock frequency of dc to 5 MHz. Since 
the power consumption of a CMOS chip 
increases with the clock speed, the 
80086 can be operated at reduced clock 
rates to lower its power consumption. 

Another important benefit of a vari- 
able clock speed is the ability to single- 
step the 80086 through its programs for 
easier debugging. This capability is sure 
to make the new chip popular with 
programmers. 

In operation, the 80086 consumes 
only 500 µA in its dc standby mode. In 
this condition, the clock is stopped, but 
the contents of all internal registers are 
saved. When the clock is activated, the 
80086 consumes a maximum of 10 mil- 
liamperes per megahertz. Therefore, at 
its highest clock frequency of 5 MHz, 

Fig. 1. Block 
diagram of a 

bus -hold 
circuit. 

Fig. 2. Photo 
of an actual Harris 

80086 chip. 

the 80086 consumes a maximum of 50 
mA. This is substantially less than the 
275 mA consumed by the NMOS 8086. 

The 80086 incorporates several 
unique design features, some of which 
were necessary due to important operat- 
ing drawbacks of CMOS chips. For ex- 
ample, one of the most important 
CMOS problems is what to do with un- 
connected ("floating") inputs. 

If you've assembled working CMOS 
circuits, you already know that a float- 
ing input acts like an antenna. It can 
pick up stray signals that can cause a 

CMOS gate to switch erratically and 
possibly consume excessive current. 
Consequently, a firm rule of CMOS cir- 
cuit design is that all inputs must go 
somewhere. 

This rule can be unintentionally but 
easily.broken when applied to a CMOS 
microprocessor. In a working system a 
microprocessor often accesses external 
memory and other chips via a three - 
state bus. If one or more lines connected 
to any of the microprocessor's many ad - 

EXTERNAL 
PIN 
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dress, data and control inputs assume 
the high -impedance state, then the af- 
fected inputs are essentially unconnect- 
ed and in a floating state. The system 
may then behave erratically and serious 
errors or malfunctions may occur. 

This problem can be alleviated by 
connecting all input pins to Vcc by 
means of pull up resistors. However, this 
imposes additional complexity and ex- 
pense. It also requires additional space, 
a drawback for the portable, battery - 
powered systems for which CMOS 
microprocessors are ideally suited. 

The 80086 overcomes this problem 
entirely by means of "bus hold" circuits 
at each of its inputs. Should an input or 
bus line assume the high -impedance 
state, the bus -hold circuit maintains the 
input at its last defined logic state. 
When the input line is again active, the 
bus -hold circuit can be "overdriven" by 
an incoming logic signal. 

Figure I is a simplified block diagram 
provided by Harris of a bus -hold circuit. 
However, the diagram doesn't ade- 
quately reveal the workings of the cir- 
cuit. Apparently the two inverters form 
part of a bistable (two -state) feedback 
loop that keeps the input at the prior 
state so that it is not allowed to float. 

Comparing the 8086/80086 and 
the 8088. Since the 8088 is used in the 
IBM PC, it's important to understand 
why the 8086/80086 can be used to 
make a so-called "IBM compatible" 
computer, that is, one that accepts soft- 
ware written for the PC. 

Figure 2 is a photograph of an actual 
Harris 80086 chip. The chip contains 
38,000 transistors and measures only 
0.243" X 0.284". From the photo, it's 
evident that a considerable percentage 
of the chip's surface is occupied by an 
extensive network of interconnecting 
bus and control lines. 

The chief difference between the two 
microprocessors is that the 8086/ 
80086 has a 16 -bit data bus, while the 
8088 has only an 8 -bit data bus. The 
8088 overcomes this apparent disadvan- 
tage by accepting I6 -bit data as two se- 

quentially entered bytes. 
Both the 8086/80086 and the 8088 

have a 20 -bit address bus. This means 
each microprocessor can address up to a 

megabyte (1,048,576 bytes) of external 
RAM. The 16 -bit program counter in 
each chip, however, allows direct access 
to only 65K (65,536) bytes of memory. 
The full address capability is made 
available by a method called segmented 
addressing. 

The memory is organized into as 

many as sixteen 65K segments. Four 16 - 

bit registers are used to store memory - 
segment addresses. All memory refer- 

rals are then made with reference to the 
addresses stored in the segment regis- 
ters. The complete 20 -hit address is ob- 
tained by shifting the address in the seg- 

ment register four hits to the left and 
adding the result to the memory -refer- 
ral address. 

Segments can be located anywhere 
within a full megabyte of memory and 
can even overlap one allot her. However, 
all the information in a segment must be 
logically related (e.g. program code or 
data). Three of the four segment regis- 

ters are designed for three specific cate- 
gories of information: data (DS), stack 
contents (SS), and program code (CS). 
The fourth register (ES) is available for 
extra segments. 

Figure 3 is a simplified block diagram 
of the 8086/80086 that shows the loca- 
tion of the segment registers. You can 
find out much more about how the 
8086/80086 handles large memory ad- 
dresses by studying the technical litera- 
ture available from Intel and Harris. 

Both the 8086/80086 and 8088 are 

PROGRAMMER'S 
GUIDE TO 

EDITED BY SOL LIBES 

Here's on important collection of 
CP/M insights that yotill never 
find in any CP/M manual. CP/M 

is the most popular microcomputer 
DOS in use today, and this widespread 
use has generated many innovative 
techniques and enhancements of 
CP/M. Programmer's Guide to CP/M 
tells you what these enhancements ore 
and how to put them to use, how to get 
around apparent limitations of a 
CP/M system and why CP/M is far 
more versatile than you might have 
imagined. Every article in Program- 
mer's Guide to CP/M originally ap- 
peared in MICROSYSTEMS between 

January 1980 and February 1982. Ex- 
cept for this collection, these articles 
are now unavailable! Programmer's 
Guide to CP/M gives you an in-depth 
look at CP/M from the viewpoint of 
the programmer-the individual who 
creates the software that interfaces di- 
rectly with CP/M, or who is installing 
CP/M on systems for which conf igura- 
tions do not already exist. 

Contents include "An Introduction 
to CP/M;' "The CP/M Connection,' 
"CP/M Software Reviews,' "CP/M Util- 
ities & Enhancement;' "CP/M 86" and 
"CP/M Software Directories:' 200 
pages, $12.95. 

EMicrus\ Stems MICROSYSTEMS PRESS 
Dept. NE7H, 39 East Hanover Avenue 
Morris Ploins, NJ 07950 

Send me copies of Programmer's Guide to CP/M at $12.95 each, plus $2 for 
postage and handling. # 14C 

Outside USA add $3.00 per order. 
PAYMENT ENCLOSED $ 
sales tax. 

O CHARGE MY: 

CA, NJ and NY State residents add applicable 

American Express MasterCard Viso 

Card No Exp Date 

Signature 

Print Name 

Address Apt 

City State Zip 

For faster service, CALL TOLL FREE; 800-631-8112 L (In NJ only, call 201-540-0445) 

Circle No. 23 on Free Information Card 

December 1983 87 



supplied in 40 -pin dual -in -line pack- 
ages. Since both microprocessors have 
more than 40 input, output, and power - 
supply connections, it's necessary for 
some of the address pins to double as 

data pins. The status of a special 
memory/input-output (M/I0) pin de- 
termines whether a pin functions as an 
address or data pin. 

Eight status and control pins also 
serve dual functions. Their functions 
are collectively changed by means of a 

logic signal at a special pin designated 
MN/MX. 

80086 Support Chips. Intel makes a 

complete family of support chips for the 
8086. The 8086 can also be used with 
support chips designed for the 8080 and 
8085 microprocessors. 

Along with its introduction of the 
80086, Harris announced the availabil- 
ity of CMOS support chips. These in- 
clude the 80054 Programmable Inter- 
val Timer, the 82C55A Parallel Periph- 
eral Interface, the 82C59A Priority 
Interrupt Controller, and the 82C59A 
Octal Latching Bus Driver. Other 
CMOS support chips include the 
82C84A System Clock and 82C88 Bus 
Controller. 

Figure 4 is a typical 80086 system di- 
agram that shows how these various 
support chips are used. Each of the sup- 
port chips performs a range of functions 
beyond its primary purpose. For exam- 
ple, the 82C84A System Clock provides 
a power-on/reset signal. It also syn- 
chronizes other 82C84As (if used) and 
coordinates local and system bus 
synchronization. 

The Harris -Intel Connection. Since 
the 8086 is an Intel chip, you may be 
wondering how Harris can make and 
sell a CMOS version of the same chip! 
It's very common for semiconductor 
companies to license the rights to their 
chip designs to one or more competi- 
tors. While licensing agreements can 
provide additional income, they serve 
an even more important purpose by 
guaranteeing a second source for the li- 
censed chip. 

Rarely will a major manufacturer 
commit to manufacture an electronic 
product if the circuitry uses chips avail- 
able from only one supplier. Should the 
supplier not be able to deliver chips, a 

product may be cancelled. This, of 
course, is the real reason Intel was hap- 
py to permit Harris to make the 80086. 

Harris Semiconductor, a division of 
Harris Corporation, has produced spe- 
cial -function CMOS chips for years. 
Many of their chips are used in sophisti- 
cated military electronic systems. 

Though Intel is, by comparison, a rel- 

ative newcomer in the CMOS business, 
the company has already introduced 
such CMOS chips as the 80051, 80C49 
and 80C48 single -chip microcontrol- 
lers. Intel plans to introduce its own ver- 
sion of the 80086, along with a family of 
CMOS support chips, by mid -I984. 

What It All Means. Simply put, the 
80086 means that portable, battery - 
powered 16 -bit microcomputers are on 
the way. Though their 16 -bit capability 
will enhance the microprogramming of 
such machines, the real advantage to 
the end user will be massive memory. 

It's easy to foresee a portable, note- 
book -sized computer similar to Radio 
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Shack's Model 100 but with a full 
megabyte of internal RAM. With this 
kind of storage, 'navy applications can 
be handled without the need for a floppy 
disk. If I can type this entire column 
into a 32K Model 100, imagine the ca- 
pacity of a full megabyte! 

Since the 80086 is a U.S. chip, it's en- 
ticing to conclude that the new genera- 
tion of 16 -bit portable computers will be 
made in this country. IBM, for instance, 
now owns 14% of Intel's stock. 

But IBM and other U.S. computer 
makers will have to keep a wary eye on 
Japan. According to a new report in 
Electronics magazine, both Oki Electric 
Industry and NEC Corporation, two 
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Fig. 3. Simplified block diagram of the 8086/80086 showing segment registers. 
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major Japanese semiconductor compa- 
nies, are working to develop CMOS ver- 
sions of the 8086. The Electronics news 
item predicted that another Japanese 
company, Kyocera Limited, will be the 
first customer for the Oki CMOS 8086. 
The significance of this is that Kyocera 
Limited is the manufacturer of the 8 -bit 
Model 100. 

A Piezoelectric 
Speaker Siren 

Piezoelectric speakers are commonly 
used as high -frequency tweeters in high- 
fidelity speaker systems. Since the mov- 
ing surface of such speakers is compara- 
tively small, sounds having a frequency 
approaching 40 kHz can be generated. 

Figure 5, for example, is the frequen- 
cy response curve for a typical piezo- 
electric tweeter, Radio Shack's Realis- 
tic® Super Horn (catalog number 
40-1381). This tweeter has an imped- 
ance greater than I kilohm at I kHz and 
more than 20 ohms at 40 kHz. It has 

good transient response and faithfully 
reproduces single -frequency tones. It's 
also lightweight, sturdy, and vibration 
resistant. 

Piezoelectric tweeters can be con- 
nected directly across conventional 
electromagnetic speaker terminals 
without a crossover network and with 
or without a level control. Figure 6 

shows how to implement a straightfor- 
ward level control to adjust the volume 
from the tweeter. 

Applications for Piezoelectric 
Tweeters. Aside from their intended 
function as hi-fi tweeters, piezoelectric 
speakers have several additional appli- 
cations. For instance, a piezoelectric 
tweeter can be used as a high -impedance 
microphone. 

More significant, however, are appli- 
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Fig. 5. Tweeter response curve. 
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cations in which the speaker serves as a 
sound -emitting source for a warning de- 
vice or ultrasonic generator. I've experi- 
mented with several circuits that imple- 
ment these functions. They're easy to 
assemble, and you may wish to try the 
two described here. 

A Multi -Output Alarm. Figure 7 is a 
simple but very effective multiple -out- 
put alarm circuit made from both halves 
of a 556 dual -tinter chip. When connect- 
ed to a piezoelectric tweeter, this circuit 
emits three different attention -getting 
alarm signals. 

In operation, the left timer is connect- 
ed as a multivibrator that switches on 
and off at a rate of about 0.5 Hz. Let's 
refer to this circuit as the autoswitcher. 
The right timer is connected as a multi - 
vibrator that oscillates at a frequency of 
a few kilohertz. We'll refer to this por- 
tion of the circuit as the audio oscillator. 

Switch SI permits three operating 
modes to be selected. When SI is in po- 
sition 1, the audio oscillator operates in- 
dependently of the autoswitcher and the 
speaker emits a steady, piercing tone. 
With SI in position 2, the output from 
the autoswitcher is connected to the 
trigger input of the audio oscillator 
through R3. The speaker then emits a 
distinctive alternating tone that resem- 
bles a "twee -dell" siren. When SI is in 
position 3, the output from the 
autoswitcher is connected directly to 
the audio oscillator's trigger input and 
the speaker emits a series of penetrating 
tone bursts. 

The circuit in Fig. 7 can be used to 
drive a small 8 -ohm electromagnetic 
speaker, but a piezoelectric tweeter pro- 
vides much better results. The sound is 
very penetrating and very loud. The vol- 
ume can be increased by raising the sup- 
ply to 15 V. The various sound outputs 
can be altered by simply changing the 
various RC components. 

A Sonic/Ultrasonic Siren. A piezo- 
electric tweeter makes a very effective 

+9V 

RI -CYCLE RATE 

sound source for a sonic/ultrasonic si- 
ren. I've designed and assembled an ex- 
perimental version of such a siren to test 
its effectiveness as all alarm. 

Figure 8 is a schematic of the siren. 
The SN76488 complex sound generator 
operates as a self -recycling, swept -fre- 
quency, up -down oscillator. The fre- 
quency range of the oscillator is deter- 
mined by R2 and C2. The sweep rate is 

determined by RI and CI. 
With the values shown in Fig. 8, the 

oscillator can be adjusted via R2 and C2 
to sweep from a lower range of a few 
hundred hertz to a few kilohertz and an 
upper range o`about 15 kHz to 50 kHz. 
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The cycle rate can be varied from a few office, a neighbor's pack of four dogs be- readers who obtain better results. Of 
tenths of a hertz to several hertz by al- gan a chorus of yelping when a fifth dog course you should be careful that your 
tering RI's setting. wandered too close to their territory. I experiments do not offend the owners of 

Testing the Siren. There's really no 
connected a Realistic® Super Horn to 
the siren, adjusted R2 for ultrasonic op- 

the barking dogs or that, as in my case, 
they don't stimulate rather than elimi- 

need to explain how to test the siren cir- eration, went outdoors and pointed the nate barking spells. 
cult when it's operated in the audible tweeter at the dogs. They immediately I'm also curious to know if an ultra - 
frequency mode. You simply adjust it 
for the sound you prefer. Caution: The 

stopped barking! The worst offender re- 
peatedly shook his head as he walked 

sonic source, as some companies claim, 
drives away insects, mice, rats, and oth- 

sound can be very penetrating. You away. er pests. While I cannot respond to indi- 
should cover the speaker while testing While this brief experiment achieved vidual letters, I'll be happy to pass along 
the siren indoors to protect your ears. the desired result, later the dogs com- any interesting results in a future col - 

Operating the siren in its ultrasonic pletely ignored a second barrage of ul- umn. Be sure to send all the details of 
mode is trickier, since you cannot hear trasonic waves during another barking any experiment that might interest oth- 
the output. I have used this operating episode. I'm not sure why the second ex- er readers. And indicate whether or not 
mode in an experiment to silence bark- periment was not successful. Perhaps you would like your address used. 

ing dogs. the wind was blowing from the wrong 
A young person with normal hearing direction. Or maybe the sound of their Assembling a Permanent Siren. The 

can detect sounds having frequencies own barking blocked the effect of the ul- circuit in Fig. 8 uses so few parts you 
approaching 24 kHz. Animals such as trasonic waves. can assemble it inside the empty space in 

dogs and, especially, bats can hear In any event, I quickly stopped a the plastic enclosure of a Realistic® Su - 

sounds having even higher frequencies. third round of barking the next day with per Tweeter (Cat. No. 40-1380) or simi- 
The upper limit for older people is usu- a few quick bursts of ultrasonic waves. las- enclosed piezoelectric tweeter. This 
ally much lower, perhaps 10 kHz or Unfortunately, all subsequent attempts tweeter's enclosure can be opened by re - 
even considerably less. People whose to discourage the dogs from barking moving the screws inside the three re- 
hearing has been impaired by exposure have been unsuccessful. Indeed, the si- cessed holes on the back panel of the en - 

to ,excessive sound or disease may have ren now causes the dogs to bark even closure. When the screws have been 

even lower frequency response levels. more vigorously. removed, place the enclosure on its back 
The siren in Fig. 8 can cover this entire Though I've concluded my brief ex- panel and remove the front portion of 
range of frequencies and beyond. periment aimed at curing barking dogs, the enclosure. This will keep the fragile 

While testing the siren circuit in my I would be interested to hear from any piezoelectric element and its paper cone 
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HP37E Financial 29.99 82162A HP -IL Printer .. 347.99 
HP -38C Financial 69.99 82164A RS -232 Interfc . 249.99 
HP -41C Alpha Progrmb 149.99 92198A 80 col Video Inc 269.99 
HP-41CV Full Memory . 207.99 74704 HP -IL Plotter.... 899.99 
HP-41CX Extnd Functn. 259.99 82180A Extnd Functns .. 59.99 
82104A Card Reader 149.99 82181A Extnd Memory.. 59.99 
821434 Printer 289.99 821826 Time Module ... 59.99 
82153A Wand 99.99 82183A Extnd I/O 59.99 
HP -75C Computer 739.99 HP -41 System Case .... 79.99 
82700A 8K Mero for 75C 149.99 Pon -X -Tender to 10 pts 129.99 

Call for Law Priam on all Accessories and Software 

Tesis Iratruments 99/4A '149.99 
PHP 1200 Expansn Box 149.99 
PHP 1220 RS -232 Card 84.99 
PHP 1240 Disk Cntrlr 99.99 
PHP 1250 Disk Drive ... 149.99 
PHP 1260 32K Memory 99.99 
PHP 1270 P -Code 84.99 
PHP 1500 Speech Synth 84.99 
PHP 1600 Modem 84.99 

PUP 1100 Joysticks ... 129.99 
PHP 2700 Recorder 59.99 
PHM 3058 Mini Memory 84.99 
NM 3026 Extnd BASIC 84.99 
PHM 3055 Edh/Assm ... 34.99 
PHM 3111 II Writer 84.99 
PHM 3113 Multiplan .... 64.99 
PHM 3035 Term Em II... 39.99 
CC -40 Compact Cmptr . 199.99 

Sharp PC -1250 Pocket Extended BASIC Computer 169.99 
CE -125 Printer/Microcassette for PC -1250 149.99 
PC -1500 Advanced Handheld Computer 139.99 
PC -1503A Advanced 8K Handheld Computer 179.99 
CE -150 Cassette Intnc/4-color Printer Plotter 179.99 
CE -151 4K Memory for 1500/A 39.99 
CE -155 8K Memory Expansion Box for 150010 79.99 
CE -158 RS -232C A. Parallel Interface for 1500/A -. 179.99 
CE -159 8K Memory Expan with Battery Back-up 99.99 
CE -161 16K Memory Expan with Battery Back-up 149.99 
PC -1500/A ROM Software Modules 49.99 

Culo FX700P Handheld Computer,1568 steps 169.99 
FA -3 Cassette Adapter for FX-700P 34.99 
FP -12 20 -column printer for FX-700P 59.99 
FX-98 Credit card Solar Scientifk Calculator 24.99 
FX-450 Scientific Calculator with Hexadecimal 29.99 
TE -2500 Spanish Translator Watch 69 99 
TC-500 Touch Sensor Calculator Watch 59.99 
CFX-20 Scientific Calculator Watch 34.99 

Ilw caNw a Wcl postal naH, app. VISA a YEC n W ~du naa %O w*, 
1ocMa.Apd,ntppaq Ikpf your aean4asanarL EA« o,Ynapxvqln'Ib 
CA na MI eh supap to anaaaury. una plus 
ORDER 800-421-5188 Otlbide 

TOLL -FREE In4raaia line 12131 e11SíR CA, AK. HI 

ta Tama Inc, Dept CE -12 
14932 Garfield Ave. 
Paramount, CA 90723 
(213) 633-3262 

Circle No. 42 on Free Information Card 

añazinG 
DEVICE 

LRUBY LASER RAY GUN - Intense visible red beam, burns and 
welds the hardest metals, HAZARDOUS device. Kits available 

A RUB3 PLANS includes pan sources S15.00 
CARBON DIOXIDE BURNING AND CUTTING LASER - produces 

.S a continuous beam of energy. HAZARDOUS device - Kits avail - 
E able LC5. PLANS includes pan sources 515 00 

VISIBLE LASER LIGHT GUN - produces intense red beam for 
R special elects and other various optical applications Hand-held 

enclosure houses batteries. 
.S LGU3 PLANS $10.00 LGU3K KIT/PLANS (minus tube) $99.50 

IR PULSED LASER RIFLE - produces 15.30 watt pulses at 
900 'A at 200-2000 per second 
LRG3 PLANS S10.00 LRG3K KIT/PLANS (minus diode) $119.50 
BEGINNER POCKET LASER - visible red simulated device pro- 
duce, an excellent monochromatic source of light. 
LHC, PLANS $5 00 t HC2K KIT/PI ANS $24.50 
HIGH ENERGY VARIABLE AND PROGRAMMABLE PAIN FIELD 

P GENERATORS. REQUIRE NO CONTACT - Recently developed 
Li device produces directional fields of moderate to high SPL capa- 

ble of producing intense pain and discomfort HAZARDOUS IF 
A NOT USED WITH DISCRETION SOLD FOR ANIMAL CONTROL - 

MAY BE USED IN CERTAIN INSTANCES TO DISCOURAGE UN - S WANTED ENCOUNTERS Q PPFI PROG/VAR PLANS 515.00 PPFIK KIT/PLANS $175.00 
PSP3 VAR HAND HELD PLANS 57.00 PSP3K KIT/PLANS S44.50 
PHASOR BURNING WAND - capable of burning flesh. genet - 
ales 3500 volts of continuous DC power 
PSW PLANS S8 00 PSW3K KIT/PLANS . 259.50 
PARALYZING SHOCKING WAND - produces 100.000 watt 
pulses of stunnin0 powe' 
PG1W PLANS $10.00 PG1WK KIT/PLANS $79.50 
Above electrical devices are sand -held and may be used for 

'PERSONAL DEFENSE 

5 SNOOPER PHONE - allows user to call his premises and listen 
m without the phone ever ringing 

E SNP2 PLANS.. $7.00 SNP2K . KIT/PLANS S49.50 
C LONG RANGE WIRELESS MIKE - miniature device Clearly 

transmits over 1 mile 
U FBT9 PLANS .57.00 FBT9K KIT/PLANS $34.50 
R WIRELESS TELEPHONE TRANSMITTER - long range all auto- 

matic undetectable 
I VWPMS PLANS $7.00 VWPMSK KIT/PLANS $34.50 
T TALK AND TELL - clearly and automatically records both sides 

of a telephone conversation when phone is being used 
Y OAi2K KIT/PLANS $14.50 TAT20 READY TO USE $24.50 

Our order phone is available 24 HOURS, 7 DAYS A WEEK 
Write for FREE catalog of our many products 
We accept Master Charge or Visa. Please allow 10% for ship- 
ping On orders OVER 550 00 WE PAY freight 
SEND TO: SCIENTIFIC SYSTEMS 

DEPT 01 P 0 BOX 716 AMHERST. NH 03031 
OR CALL FOR ORDERING ONLY 1.603-673-4730 

from falling out of its receptacle and 
posssibly being damaged. 

There's ample room in the enclosure 
for the necessary components, controls, 
and a 9-V battery. Figure 9 shows one 
way the components can be installed. 

Begin assembly by carefully remov- 
ing the piezoelectric speaker element 
from its plastic mounting cylinder. In 
the side of the cylinder, drill a hole for 
mounting a 9-V battery holding clip. 
Then drill holes for RI and SI as shown 
in the view of the back panel in Fig. 10. 

I assembled the siren circuit on a 1.5" 

X 2" piece of perforated board with 
pre -etched copper foil patterns suitable 
for a DIP IC (Radio Shack 276-153 or 
similar). Figure 11 shows the parts 
layout. 

You can mount the completed board 
directly to the speaker connection sol- 
der tabs inside the enclosure (back side 
of the back panel). First, unsolder the 
piezoelectric element's leads (careful, 
they're fragile). Then place (melt) some 
solder blobs on the back side of the 
board. Melt some more solder on the 
solder tabs. Then hold the board against 
the tabs (component side facing the 
speaker cylinder) whi e remelting the 
solder oto one tab. When the solder 
hardens, heat the second tab. The board 
will then be anchored securely in place. 

Next, carefully solder the speaker 
leads to the circuit board. Then solder 
the leads from a 9-V battery clip to the 
hoard and one pole of SI. Finally, con- 
nect leads between the board and the 
second pole of SI and the terminals of 
potentiometer RI. 

You'll have to adjust the swept fre- 
quency range before replacing the back 
panel on the enclosure since R2 is at- 
tached to the circuit board. If you want 
to make quick frequency changes, you 
can mount R2 in the side of the enclo- 
sure. There isn't room to mount it on 
the back panel of the speaker I used. 

Going Further. There are many ways 
to make sonic and ultrasonic sirens. 
Over the years many different transis- 
torized and integrated circuit versions 
have been published, and you may want 
to experiment with some of them. 

Of course, sound generator chips 
greatly simplify the design and con- 
struction of such circuits. In addition to 
the SN76488 I used for this circuit, you 
can use the SN76495, SN94281 and var- 
ious other sound -synthesizing chips. 

If you're troubled by barking dogs, 
you may want to consider adding a 
sound -activated trigger to the siren. Ad- 
just the circuit to deliver a burst of ul- 
trasonic waves each time it detects a 

bark. This approach may very well solve 
your problem. 

PIEZO ELEMENT 
AND CONE 

CIRCUIT BOARD 
(SEE TEXT) 

SI 

SPEAKER BACK 
TERMINALS PANEL 

Fig. 9. Assembly of the siren. 

HOLE l 
1 4' 11/16" 

R2 LOCATION 

BACK PANEL 
(REALISTIC PIEZO 
SUPER TWEETER) 

9/16 I -SI LOCATION 

I/4 ®- +® 
IS/ HOLE 

Fig. 10. Back panel of the tweeter. 

Fig. 11. Parts layout of 
the siren circuit board. 
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An Iso-Gate t" SCR Driver. In "The 
Electronics Scientist" in the June 1983 
issue of C & E, I described a novel line of 
optoisolators introduced by Dionics, 
Inc. (65 Rushmore St., Westbury, NY 
11590). These optoisolators, which are 
called Iso-Gates", employ an integral 
infrared emitting diode and one or two 
integrated photovoltaic diode arrays to 
directly drive the gates of power 
MOSFETs. 

Recently, Dionics announced a new 
Iso-Gate that directly drives sensitive - 
gate SCRs. When the infrared LED is 

driven by an incoming 50-mA current 
pulse, the infrared that is then emitted 
causes the miniature photovoltaic array 
to generate a 4-V output pulse having a 

current of about 50 This pulse is ap- 
plied directly to the gate of the SCR be- 
ing triggered. 

Since the new Iso-Gate drives an SCR 
without the help of an external power 
source, Dionics believes it " ... pro- 
vides unprecedented immunity to the 
normal threats of false triggering and 
noise problems ...." Furthermore, the 
company notes, "Since the Iso-Gate 
output acts as its own power supply, it is 

truly floating and completely removed 
from the main terminals. Therefore, the 
output is totally immune to any power 
supply spikes, surges, or noise -related 
interference." 

Of course, few, if any, electronic com- 
ponents are totally fail-safe. Even an 
Iso-Gate can be falsely triggered should 
the LED receive an unintended pulse of 
current. Nevertheless, it seems safe to 
assume the Iso-Gate offers considerably 
more noise immunity than previous 
SCR triggering methods. 

Iso-Gates may have some interesting 
applications beyond straighforward op- 
toisolation. For example, the Iso-Gate 
is a true optoelectronic analog of the 
transformer. It converts a low -voltage, 
high -current input into a high -voltage, 
low -current output. In actual practice, 
the device is not very efficient; but the 
fact that it multiplies the input voltage 
by a factor of three suggests possible ap- 
plications worth exploring. 

I'll try to get some sample Iso-Gates 
for evaluation. In the meantime, if you 
want more information about the latest 
Iso-Gate, mention its label, the DIG- 
Il-OH-200F, when you write to the 
company. The new Iso-Gate is available 
in a standard miniDlP, TO -5 metal can, 
or ceramic chip carrier. The devices sell 
for $2.82 in quantities of 1000. 

A High -Resolution LCD. I ave previ- 
ously discussed liquid -crystal displays 
like the one used on the Radio Shack 
Model 100 Portable Computer. This 
display is capable of showing eight rows 

December1983 

of 40 characters each. 
While the Model 100 display is cer- 

tainly impressive, it's only a hint of 
what's to come in portable, notebook - 
style computers. By the time you read 
this, Sharp Corporation will be manu- 
facturing a liquid -crystal display with a 

remarkable capacity of 16 rows of 80 

characters each! The display can also be 

used for graphics. Its 480 -by -I28 -dot 
resolution exceeds that of some comput- 
ers that use CRT readouts! 

Sharp's new display has a viewing 

area that measures 230 by 61 millime- 
ters. This means it will fit nicely in a 

space not much larger than that occu- 
pied by the display in my Model 100. 
It's obvious, therefore, that the second 
generation of notebook portables will 
have as much display capacity as to- 
day's desktop machines. 

Incidentally, Sharp doesn't plan to 
slow its development of high -resolution 
liquid -crystal displays. They are now 
developing a display capable of showing 
a full page of text! 

We'll back you up! 
ATTENTION COMMODORE 64 OWNERS 

!f you own a disk drive then you'll need "The 
Clone Machine". Take control of your 1541 with this 
package that includes: 

1.) Complete and thorough users manual 
2.) Copy with one or two drives 
3.) Investigate and back-up many 
'PROTECTED" disks 
4.) Copy all file types Including relative types 
5.) Edit and view track/block In Hex or ASCII 
6.) Display full contents of directory and print O 7.) Change program names, add. delete files 
with single keystroke 
8.) Easy disk initialization 
9.) Supports up to four drives 

I s Special intro 539.95 

Dealers & Distributors CALL (201) 838-9027 Inquiries Invited 

VISA tt 
'My only 

copy 
gone!" 

micra P.O. Box 113 "'war.. Pompton Plains. N.J. 
07444 

Circle No. 34 on Free Information Card 

ANNOUNCING 
creative cowpatirtj's 
1984 BUYER'S GUIDE 

TO PERSONAL COMPUTERS 
& PERIPHERALS 

Here's advice you can trust on selecting 
personal computers, peripherals and 
electronic games-in a comprehensive 
collection of product reviews and con- 
sumer -oriented shopping advice from 
Creative Computing magazine. You'll get 
a rundown of what's new on the market. 
Analysis of new product performance, 
reliability, operation, applications, cost- 
even what kind of repair service you can 
expect. Easy -to understand comparisons 
between different models. And much 
more. t- 

1 Send to: NA8S1 
Creative Computing Buyer's Guide 
CN 1914, Morristown, NJ 07960 

YES! Please rush me Creative Comput- 
ing's 1984 Buyer's Guide to Personal Com- 
puters & Peripherals. Enclosed is my 
check or money order for $3.95 plus $1 for 
postage and handling. 

Mr./Mrs /Ms 

Address 

City 

State Zip 
Please make check payable to Creative Computing 
Buyer's Guide CA. M and NY State residents please add 
applicable sales tax. Price outside U.S A is $6. 

(please print) 

CONVERTERS 
Largest Selection 

of Equipment Available 
$ Buy Warehouse Direct & Save $ 

4rim 

36 channel 
wired remote 

converter 
only 

$8895 

36 channel 
converter 

$4595 

r 
Send $2 for complete catalog 

of converters and equipment 
Quantity Discounts Visa \lasrer Charge 

Add 5'. shipping-Mich. residents add 4^'o sales rax 

C&D Electronics, Inc. 
P.O. Box 21, Jenison, MI 49428 

(616)669-2440 



Hire a 
fast 

thinker. 

1i 44 
.1 . 

:l 5 

Dolor' 
- rr -o p r M 

17_7ti"a r` 
' 

5 MHz CPU Card 
Intel 8085A-2 microprocessor Hardware 

floating point Performs calculations six times 
faster than other CPUs On -board monitor in 

PROM 1K RAM scratch pad Keyboard or 
RS232C terminal Variable clock frequency 

PRICE-$450 
(California residents add 6% sales tax) 

Call or write Artec for details. 

ARTEC ELECTRONICS, INC. 
605 Old County Rd., San Carlos, CA 94070 

Telephone (415) 592-2740 
Circle No. 55 on Free Information Card 
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COMPUTER HARDWARE Mo./Pg. 
Add EEPROM to your Computer (Keryan).... Oct. 98 
Axton's Ramdisk, Review of (Marx) June 33 
Baud -Rate Matching for CoCo (Harding) Oct. 85 
Breaking the 40 -Column Barrier (Solomon) . Nov 35 
Briefcase Computers, Combine Power & 

Versatility (Veit) ... ............. . Feb. 58 
British Are Coming! The (Veit) ... March 39 
By Its Joystick Ye Shall Know It 

(Spectravideo's SB-3 t 8 Computer) Dec. 73 
Cassette Controller for TRS-80 

Computers (Ting) Nov 42 

Clock for TRS-80, A Fail -Safe, 
Real -Time (Mein) Dec 82 

Commodore 64 Microcomputer ... Its 
Wonders and Potential (Veit) April 51 

Computerized Dialing System for the TRS-80 
Model II, A (Barbarello) Sept 64 

Customize your Apple with an EPROM 
Plug (Mitchell) Nov. 58 

DAC for TRS-80 Interfacing, A (Mangieri) .... April 76 
Data Converter for the Apple II, 

Part 1, High -Grade (Nicklin) .. July 54 
Data Converter for the Apple II, 

Part 2, High -Grade (Nicklin) ....... .... Aug 63 
Davong 5 -Mb Winchester Hard Disk System 

(Walton) Oct. 90 
Desktop Appliance Computers (Veit) . .. . July 62 
Desktop Computers, A Trio of (Veit). ... . Jan 86 
Heath/Zenith 8/16 -Bit Desktop Computer, 

The New (Burawa) Oct 44 
Hewlett-Packard's New "Touch -Screen" 

Computer (Mitchell) ... Dec. 56 
In This Corner .. (Desposito) .. . June 48 
Interfacing with Parallel and Serial Ports, 

Matchmaker! Matchmaker! (Marc) . . . Nov 74 

Kaypro II, Off and Running with the 
(Solomon) June 57 

Microcomputer Joystick Interfacing Methods 
(Carlstrom and Tenny) March 52 

Microcomputer Technology, Learning 
16 -Bit (Meyerle) 
Part 1: The first in a series on learning 

about an 8088 -based computer ... . March 81 

Part 2. Hardware for the 16 -bit 8088 -CPU 
computer ... . .. April 91 

Part 3: Details of the programmable DMA 
controller May 78 

Part 4: Details of the PIT and PPI circuit 
elements June 74 

Part 5: The Dynamic RAM and Asynchronous 
Communications Pon July 92 

Part 6: How to use machine language 
programming Aug 93 

Part 7: How to use the monitor to create 
software Sept. 72 

Modularized Computer-Sony's New 
SMC-70, The (Veit) Sept. 59 

Multiple -Character Generation 
(Carlstrom) .. Oct. 66 

One-Upmanship from Radio Shack (Veit) .... May 51 
"Peek" into a ROM Cartridge, How 

to (Hardy/McGoff) Oct. 52 
Protecting Your Computer From Power Line 

Disturbances (Stiffer) Oct. 34 
Pseudo -Cursor for Oscilloscopes, A 

(Patrick) March 92 
Spreadsheet -Based Portable Computer For 

Business, A (Desposito) Nov. 48 
Talk Can Be Cheap (Dighera) Feb. 39 
Tenseness Level?, "Biobox" What's Your 

(Barbarello) Feb. 76 
Timex/Sinclair Tape Loading, Improving 

(Stoner) . Sept. 80 
Timex/Sinclair Video, Upgrading (Pence) ... May 82 
Timex/Sinclair's New Color Computer, 
First Look at (Bliechman) Nov. 68 
Touch Tablet, Fast and Easy Graphics 

with a Low -Cost (Desposito) Sept. 51 
VIC-20 Cassette Adapter, A (Sheehan) Sept. 84 
Voice -Recognition Boards for Apple/ 

Franklin and Texas Instruments 
Professional Computers Dec. 40 

COMPUTER SOFTWARE Mo./Pg. 
"Artificial" Expansion of Timex -1000 

Memory (Largent) .. Dec. 68 
Computer -Aided Logic Design (Rubenstein).. May 67 
Ears for Your Computer (Teja) Dec. 34 

Soul of CP/M, The (Waite and Lafore) 
Part 1 

Part 2 

Part 3 
Part 4 

Synonyms for Word Processing (Mau) 
War of the Words (Veit) 

May 35 
June 65 
July 73 
Aug. 80 
Oct. 76 

Jan. 62 

CONSTRUCTION Mo./Pg. 
Active Voltage Reference, An (Andrews) .... April 50 
Automobile Idiot Lights (Hilbert) March 98 
Broadcast -Band Notch Filter, A (Shields) .... Feb. 68 
Cassette Controller for TRS-B0 Computers 

(Ting) Nov. 42 
Clock for TRS 80, A Fail -Safe, 

Real -Time (Mein) Dec. 82 
Computerized Dialing System for the TRS-80 

Model II, A (Barbarello) Sept. 64 
Customize your Apple with an EPROM Plug 

(Mitchell) .. .... Nov. 58 
DAC for TRS-80 Interfacing, A (Mangieri) April 76 
Data Converter for the Apple II, 

Part 1, High Grade (Nicklin) July 54 
Data Converter for the Apple II, 

Part 2, High Grade (Nicklin) . Aug. 63 
DC -Motor Speed Controller, A (Coppola) Oct. 56 
Graphic Equalizer, Part 2, The Optimized 

(Gorin) Jan. 56 
Guard Precious Components From Overload 

Damage (Wright) June 39 
Intelligent Thermometer, Part 1, 

Build the (Fox) Jan. 74 
Intelligent Thermometer, Part 2, 

Build the (Fox) Feb. 95 
Light Chaser, A Microprocessor Controller 

for Light Shows (Viesca) Oct. 70 
Magnify your Calculator's Display (Souder) Feb. 52 
Microcomputer Joystick Interfacing Methods 

(Carlstrom and Tenny) March 52 
Microcomputer Technology, Learning 

16 -Bit (Meyerle) 
Part 1: The first in a series on learning 

about an 8088 -based computer March 81 

Part 2: Hardware for the 16 -bit 8088 -CPU 
computer ... ... . April 91 

Part 3: Details of the programmable DMA 
controller May 78 

Part 4- Details of the PIT and PPI circuit 
elements .. . June 74 

Part 5 The Dynamic RAM and Asynchronous 
Communications Port July 82 

Part 6: How to use machine language 
programming . Aug. 93 

Part 7: How to use the monitor to create 
software Sept. 72 

Multiple -Character Generation (Carlstrom) ... Oct. 66 
"Peek" into a ROM Cartridge, How 

to (Hardy/McGoff) . Oct. 52 
Power -Failure Sensor, Beep! Beep! 

(Antonakos) Sept. 79 
Program Any Waveshape You Can Imagine 

(Lasher) July 67 
Programmable Function Generator, A 

(McClellan) Feb. 85 
Pulse Duration Counter (Hartkopt) May 56 
Switchable Test Socket, The Ingenious 

(Moskowitz) June 56 
Talk Can Be Cheap (Dighera) Feb. 39 
Telephone Peripheral, Super Hold A (Black) May 59 
Tenseness Level?, "Biobox" What's your 

(Barbarello) Feb. 76 
Test -Point Monitor, A Multiple (Gooder) .... Sept. 76 
Timex/Sinclair Tape Loading, Improving 

(Stoner) Sept. 80 
Timex/Sinclair Video, Upgrading (Pence) May 82 
Triple -Threat IC, Use A (Shakir) March 95 
Two -Way Remote Security Communicator, A 

(Bergan) April 66 
VIC-20 Cassette Adapter, A (Sheehan) Sept. 84 
Water -Leak Detector, A (Lee) June 61 

EQUIPMENT REVIEWS Mo./Pg. 
ADS "Atelier" T2 AM/FM Tuner Nov. 84 
Apple Ill Desktop Computer Jan. 86 
Apple II Microbuffer II Printer Interface Aug. 78 
Axton Ramdisk 320 June 33 
BBC Computer March 39 
Beaman Porter Power Text Word -Processing 

System Jan. 62 
Commodore 64 Microcomputer April 51 
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PROFESSIONAL 
SOFTWARE 

FOR MICRO'S 

tr 

" Insurance Agency Management 

" 

" 

Medical Office Management 
Dental Office Management 
Property Management 

Legal Time Accounting 
Professional Time Accounting 

On -Line Order Entry 

-------\ 
Super Ledger Accounting 
General Ledger Accounting 

` Accounts Receivable 
'` Accounts Payable 

Data Base 
Management 

Runs On CP/M, CP/M-86 & MS-DOS 

UNIVAIR 
SYSTEMS 

ss-uus Is , r.p.vr.d cc.dr,..rk or n son 
Cr/n .nd Cr/M-Os .re real r.r.e rrdem.rk. of Drput .....rek 

UNIVAIR INTERNATIONAL 
9014 ST. CHARLES ROCK ROAD 

ST. LOUIS. MISSOURI U.S A. 63114 

(314) 426-1099 
Dealers 

Welcome 

Circle No. 79 on Free Information Card 

Semiconductors + Memories 
Microprocessors + Support Circuits 
Microcormputer Systems + Peripherals 
Passive Elictronic Components 
Hand Tools, Wire Wrapping, 
Soldering Equipment + Hardware 

A complete listing of products 
and specifications 

*-1-Y° Eledroniás 
NS NUMBER ONE IN 
j' QUALITY 

N ib SERVICE . 

AVAILABILITY I THE WORLD'S MOST !, COMPLETE PROFESSIONAL 
gall AND HOME ELECTRONICS 

IIIIIIIII. _ENTHUSIAST INVENTORY 
HI 11j IIIIIIIII 
111111111 
111111111 a VIII log . . mil 

NI mg 
III _.i 
pi _ NOW AVAILABLE - FREE 

,l¡ lull 1 11- 1983 80 -page catalog 

X114!!i!!u.._'l-- .; Call, write or circle the 
inquiry card for your 0free copy today. 

P.O. Box 8000, Wesftboro, Mass. 01581 
CALL TOLL FREE: 1.800L343.0874 

Mass customers call (617) 366-0500 
Circle No. so on Free Information Card 

Cromemco C-10 Super Pak Computer July 62 
Davong 5.Mb Winchester Hard Disk 

System Oct. 90 
Eico Model 482 Dual -Trace Oscilloscope April 98 
Epson HX-20 Portable Computer Feb. 58 
E/Z Associates LogicSim Logic Simulator May 67 
Heath/Zenith H/Z-120 Desktop Computer Oct. 44 
Hewlett/Packard HP -75C Portable 

Computer Feb. 58 
Hewlett-Packard Model 150 "Touch -Screen" 

Computer Dec. 56 
Information Unlimited Easywriter II 

Word -Processing System Jan. 62 
JVC Model HR-C3U Portable VHS Video 

Cassette Recorder Jan. 97 
JVC Telstar 19' Monitor/Receiver Oct. 95 
Kaypro II Portable Computer June 57 
Kloss Novabeam Model Two Projection TV .. July 31 

Koalapad Touch Tablet Sept. 51 

Kyocera R-651 Stereo Receiver with MOSFET 
Power Output June 24 

Lifetree Volkswriter Word -Processing 
System Jan. 62 

Luxman Model RX-103 AM/FM Stereo 
Receiver Feb. 22 

Magnavox Model FD1000SL Compact Disc 
Player Aug. 50 

Maraniz SR620CX AM/FM Stereo 
Receiver March 22 

Mark of the Unicorn Final Word 
Word -Processing System Jan. 62 

MicroPro WordStar Word -Processing 
System Jan. 62 

Morrow Micro Decision Computer July 62 
NEC 25' Component Color N June 79 
Northstar Advantage Desktop Computer .... Jan. 86 
Radio Shack Hero -1 Robot Jan. 83 
Radio Shack MC -10 Micro Color Computer Aug. 60 
Radio Shack TRS-80 Model 100 Briefcase 

Computer May 51 
Radio Shack TRS-80 Model 4 Computer Aug. 53 
Random House Electronic Thesaurus Oct. 76 
RCA Model 2023S 25' Color TV Receiver Feb. 104 
RCA Model VJP900 Convertible VCR Nov. 80 
Sansui Model Z-5000 FM/AM Stereo 

70-W/Channel Receiver May 20 

Scott Model 458A Integrated Stereo 
Amplifier Jan. 100 

Sears, Roebuck and Co. Component 
Color TV May 23 

Select Information Systems Select 
Word -Processing System Jan. 62 

Simpson Model 454 Dual -Trace 
Oscilloscope Nov. 87 

Soar Model ME -531 31/2 -Digit Multimeter ... June 83 
Sony Model XL -MCI Moving Coil Cartridge April 24 
Sony SMC-70 Microcomputer Sept. 59 
Spectravideo Model SB-318 

Personal Computer Dec. 73 
Spectrum Software Electronics Logic 

Designer/Logic Simulator May 67 
Texas Instruments Speech Command 

Systems Dec. 42 
Timex/Sinclair T/S 2068 Color Computer Nov. 68 
Torch Microcomputer March 39 
Victor 9000 Desktop Computer Jan. 86 
Voice Machine Communications Voice 

Input Module Dec. 42 
Workslate Spreadsheet -Based Portable 

Computer Nov. 48 
Zenith System 3 Model SY1963W 19' Color 

N Receiver March 16 

FEATURES Mo./Pg. 
Breaking the 40 -Column Barrier (Solomon) .. Nov. 35 
Compact Disc Digital Audio Systems 

(Ranada) Aug. 
Computer Books Dec. 
Computer Network Maze, Part 1, The (Veit) March 
Computer Network Maze, Part 2, The (Veit) April 
Computing Comfort and Efficiency, 

Maximize Your (Solomon and Burawa) April 34 
Crossed Signals Quiz (Roberts) March 59 
Data Storage in A Nutshell 

(Solomon and Veit) July 36 
Ears for Your Computer (Teja) Dec. 34 
Graphic Equalizer, Part 2, The Optimized 

(Gorin) Jan. 56 
Hero I, Robotmate of the Month (Staff) Jan. 46 
HEX/ASCII Decimal Conversion Chart 

(Solomon) Oct. 68 

40 
76 
60 
84 

How RAM Memory Drives Work 
(Anderton). June 33 

Interfacing with Parallel and Serial Ports, 
Matchmaker Matchmaker' (Marx) Nov. 74 

Keyboard Encoding Schemes (Tenny) Oct. 79 
New Breed of Computer Products, A 

(Desposlto) Sept. 32 
Number Systems for Microcomputers 

(Carlvtrom) Dec. 47 
Personal Robots, The New Wave of (Staff) Jan. 37 
Rater Nero at the Computer Keyboard Nov. 62 
P4nters for Small Computers (Burawa) Aug. 71 

P'otectmg Your Computer From Power 
Line Disturbances (Stiffer) ... Oct. 34 

Robotic Arms (Solomon) Feb. 74 
Smart Modem. Do You Need A (Desposito) Jan. 48 
Super Chip for Next -Generation Personal 

Computers, A (Zingale) Aug. 30 
Teletext Expenments By Networks 

(Solomon) . Aug. 95 
lhix The Easy Way (Fiedler) Sept. 43 
Video Connection, The (Trowbridge) March 69 

DEPARTMENTS AND COLUMNS Mo./Pg. 
Computer Hardware (Solomon) 

Preparing a Standard for Minifloppies Jan. 12 
Mixing and Matching Inputs/Outputs Feb. 25 
Adding a Viceo Monitor to Sinclair ZX81 . March 31 
It's along Haul Since Altair . April 14 
Talking About Standards May 16 
Computer/Video Game Interference June 12 

Hardware Tacks to Improve Usage July 20 
The `Truly Portable" Sinclair/Timex Aug. 22 
Invisible Short Circuits in Digital 

Equipment Sept. 26 
By Hoolt, Crook, or Flip -Flop Oct. 22 
Smaller is Better" Nov. 24 
An Eve- and Temper -Saving Proposal Dec. 22 

Computer Software (Veit) 
Lotus 1-2-3 Word -Processing System an. 20 
Micro Mainframes Must Have 

Hlanongous Memories Feb. 32 
Software for Mass Markets and 

Integrated Packages . . . . March 35 

(continued overleaf) 
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The Latest CP/M Software and Hardware, OPERATION 
General Electric Model M-81 receiver. Need schematic. 
George Henley, 502 N. Armstrong, Pleasant Hill, MO 
64080. 

Includingtle April 17 

The Battle of the Disk Operating Systems May 19 
Where the UCSD P -System Fits 

in the DOS War June 14 

ASSIST Texas Instruments Model PHP 1700. Need accessories 
interlace. Rovert Fein, 48 Pratt St., Allston, MA 02134. 

What Makes a DBMS Tick and What Kind Educational microcomputer systems Model M68K. 
Do you Need? July 22 Need schematics and documentation. Motorola 

DX Listening (Hauser) If you need information on outdated or rare Macsbug monitor. Need assembly language source list - 
News of Stations and Programs Around equipment -a schematic, parts list, etc. -another reader ing. Joseph R. Stewart, 586 Plain St., Stoughton, MA 

the World March 109 might be able to assist. Simply send a postcard to Opera- 02072. 
News of Stations and Programs Around the lion Assist. CouPureas a Eincreosics, 1 Park Ave., New 

World April 107 York, NY 10016. For those who can help readers, please RCA Model TMV-97-B, r.f. oscillator. Need schematic 
News and Notes on Shortwave Stations respond directly to them. They'll appreciate it. (Only and other available information. Russ Sandman, 560 For - 

and Programs May 94 those items regarding equipment not available from nor- est Hills Blvd., Waverly, OH 45690. 
Editorial (Salsberg) mal sources are published.) 

Royalty Is More Than Rel,al Jan. 9 Digicom Data Products Modem Model AC -312. Need 
Beyond Pac-Man Feb. 6 Supreme, Inc. Model 655 oscilloscope. Need .5 mid- manual and schematics. Harold Wright, 7144 Center St., 
The Calculator Connection March 6 

Robot Shacks April 4 

1500 VDC capacitor and schematic. George Karastas, 
3701 Mt. Aladin Ave., San Diego, CA 92111. 

Highland, CA 92346. 

Sexism and the Computer May 6 EMC Model 502. Need schematic and NTS construction 
Mims the 'Nord June 4 Atari CS -2600. Need schematic and specific information manual and parts list. M.M. Zamir, Box 1253, NY, NY 
Shades of de Gaulle July 6 on the I/O port. Paul Yoes, 245 Koy Rd., Bellville, TX 10451. 
Friendly Computers Aug. 4 77418. 
Compuphobta Sept. 6 Philco Model 37-640 multiband radio and Lear model 
AT&T and the Seven Dwarfs Oct. 4 Crosley Radio Corp. U.S. Army radio receiver and G511 phono and wire -recorder with model WC311A ra- 
Future Speed Shock Nov. 4 transmitter # 3C -654A, Serial #46716. Need repair dio. Need schematics, service manuals and source of re - 
The Year That Was Dec. 6 manual, operations manual and schematic. Michael J. placement parts. Mike Miller, Box 105, Bethel CT 06801. 

The Electronics Scientist (Mims) Cedeck, 2903 Gene Lane, Arlington, TX 76010. 
Ultrasonic Sound/Polaroid Rangefinder/ Tennelec memory scan Model MS -1 monitor. Need 

LM3905 AP Note/Lower Supply Hallicratters Model PC -210F radio. Need schematics. schematic. Ernest Clark, R.D. 3, Box 426, Homer City, PA 
Voltages/Device Developments June 84 

Thermoelectric Modules/MF-10 Universal 
Narciso R. Villafane, Lemay 108 Ramey Base, Aguadilla, 
PR 00604. 

15748. 

Active Filter July 86 Hallcrafters SX-4Z. Need schematic, parts list and oper- 
Flat Panel Displays/A Tunable 60 -Hz Weston Model 983 oscilloscope. Need schematic and ating manual. William F. Chapman, Lakeside Village, 

Hum Filter Aug. 96 operation manual. Bill Allen, 35 Eagle St., Terryville, CT Wales, MA 01081. 
Homemade Electroscopes and Experimenting 06786. 

with a Geiger Counter Sept. 90 Scott Model 99-C amplifier and Sinclair Model X-20 
Visible -Light Laser Diodes/More About Zenith Model G4541W Chromcolor II TV. Need schemaf- Class -D hi-fi amplifier. Need schematics. Patrick E. 

Ultrasonics/A New Non -Volatile RAM ... Oct. 99 is or service manual. C. G. Malseed, 331 Penny St, Mc- Chung, 11 Faulkner Avenue, Duhaney Park, P.A. Wash - 

Optical Data Communications/An Keesport, PA 15132. ington Blvd. Jamaica, West Indies. 
Experimental Joystick Interface/A New 
Class of Semiconductors Nov. 90 General Electric Model #GEL -740 radio. Need sche- YORX Model M2601 stereo. Need technical manual, 

The World's First 16 -Bit CMOS Microprocessor/ matic, instructions, alignment Information and service schematic, or owner's manual. Roman Budek, 65 Dover 
Experimenting With a Piezoelectric Speaker 

Dec. 86 
manual. Richard R. Eggergs, 191 N. Park Victoria Dr , 

Milpitas, CA 95035. 
Dr., Des Plaines, IL 60018. 

English Broadcasts Audible in No. America Advent VB225 projection T.V. Need schematics and 
(Hauser) Jan. 108 Craig Model 6408 videotape receiver. Need manual, parts list. Waldo Senechal, 2727 Pacific 141, Highland, 

July 95 
Aug. 101 

parts list and schematic. T. Langley, 52 Sarles Lane, 
Pleasantville, NY 10570. 

CA 92346. 

Entertainment Electronics (Feldman) Video Systems Corp. Model 2000 video terminal. Need 
Better TV Pictures with Comb Filters Feb. 18 Hammarfund Model HO100 receiver. Need manual, schematic, operating manual and service data. Don 
Two New Products Go A Step Beyond 

PCM April 20 
parts list and schematic. T. Langley, 52 Series Lane, 
PlesanNille, NY 10570. 

Morar, 3663 Hipsley Mill Road, Woodbine, MD 21797. 

Better Sound for VCRs with Beta Hi -Fi ... June 20 Mercury Model 204 tube tester. Need meter, charts and 
Are Those Digital Discs All They're Cracked Hlckock Model OSK-4 teaching systems oscilloscope schematic. Philco 10L43 T.V. Need schematic and pic- 

Up to Be July 28 Model OSK-4. Need manual and schematic. Mark lure tube 17DRP4. Tom Schenk, c/o Ed Knapstein, 105 
Digital TV -How Soon? Sept. 85 Abrams, 79 Nichol Ave., New Brunswick, NJ 08901. Bradford LN, Madison, WI 53714. 
A New Approach to Tape Azimuth 

Alignment Oct. 30 Mercury Model 880 picture tube tester. Need instruction Realistic Model 150-A receiver. Need service manual 
Stereo TV -Is There a Better Way? Nov. 25 book. James E. Stewart, 1607R NE 15th Ave., Fort Lau- and schematic. Jesus Pulgar, Box 11243, Santurce, PR 

Experimenter's Corner (Mims) derdale, FL 33305. 00910. 
Experimenting with Kodak's Disc Camera 

Part 3. Radio Control 8 Aerial Precision Model ES -500A oscillograph. Need schemat- Precision Apparatus ES 500A oscilloscope. Power 
Photography Jan. 28 is and parts list and/or service manual. Jon M. Sobel, transformer needed. Vincent Werdein, 2517 Wehrile Dr., 

Experimenting with a Low -Cost Box 7282, St. Petersburg, FL 33714. Williamsville, NY 14221. 
Fiber -Optic Link Feb. 113 

Experimenting with VMOS Power Dumont Model TO -100 television camera. Need sche- Automatic Radio Phone Secretary Model TPS-3173. 
Transistors March 111 matic and/or service manual. Gary Montgomery, 1011 Need instruction manual and schematic. Gary Cook, Box 

Solderless Breadboards for Westwood Drive, Elkview, WV 25071. 5, Centerville, MO 63633. 
Experimenters April 104 

Experimenting with Electronic Flash Electrodata Co. Model AG -1 audio generator. Need RCA Model 96K2 radio. Need schematic and parts list B. 
Circuits May 90 schematic. R.H. Klapheke, 4113 Sunflower Dr., Louis- Murray, Route 1, Box 658, Capshaw Road, Harvest, AL 

Programmer's Notebook (Keogh) ville, KY 40216. 35749. 
Designing Subroutines for A Board Game Feb. 72 
How to Use Subroutines March 100 Conair Model 224 tube tester. Need CRT testing chart Analab dual trace scope Type 1120. Need any available 

Project of the Month (Mims) and adapter description(s). Jim Vassil, Box 4691, Redd- information. Peter J. McManus, Box 38, Porter, ME 
A Multifunction VMOS Oscillator Jan. 113 ing, CA 96099. 04068. 
A Photonic Door and Window 

Intrusion Alarm Feb. 118 Elco Model 625 tube tester. Need schematic and operat- Micro -0 Z-80 based controller. Need schematic and op - 
A Digitally Programmable VMOS Variable ing manual. John O. Tjebban, 5008 Will -O -Dean Rd., Ra- erating manual. K.W. Keck, 9201 Hooker, Westminster, 

Resistor March 114 leigh, NC 27604. CO 80030. 
Adjustable Threshold Temperature and 

Light Alarms April 109 Hallicratters Model SX96 receiver. Need schematic, Elco VTVM Model 221. Waterman Products industrial 
Constructing a Two -Way Optoisolator May 96 alignment data and operating manual. George Zintak, and television pocketscope Model S -11-A. Precision 

Solid -State Developments (Mims) 8617 S. Karlov, Chicago, IL 60652. Apparatus Co. Inc. tube tester Model 912, Serial No. 
Keeping up with the New 16479. Need owners or service manuals and tube charts. 

Microprocessors Jan. 82 Lafayette HA -800 Receiver. Need schematic and align- Edward Skirel, Wickham Ave., Box 339, Mattituck, NY 
Flash Analog/Digital Converters Come ment manual. Robert W. Halcro, U.S. Army Element 11952. 

of Age Feb. 110 Alfsee, Box 2195, APO NY, NY 09224. 
New Peripheral Transforms Apple II into Precision Apparatus Co. Series E-200 C signal genera - 

A Computerized Oscilloscope March 103 Telequlpment oscilloscope Model D61 A. Need service tor. Need schematic, operating instructions and service 
Personal Radiation Detectors April 100 manual or schematic. M. Repouic, Box 403, Boston, MA manual. Rustan R. Crespo, 440 59th St., West New York, 
Introducing the Varistor May 88 64080. NJ 07093. 
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COLOR COOED 24 GA SCREWDR10 

POSITION ROTARY 

STRANDED GRAY JACKET FITS 6 PINT DIP 
ADJUST:VER 

25 FEET $12.00 100 FEET $37.50 $1.85 EACH 

FREE! FREE! FREE! SEND FOR 

MINIATURE TOGGLE SWITCHES 
ALL ARE RATED 5 AMPS @ 125 VAC 

S.P.D.T. 
(On -On) 

P C STYLE. 
NON -THREADED 
BUSHING 
754 EACH r 
10 FOR 57 00 

S.P.D.T. 
(on -off -on) 
NON -THREADED 
BUSHING 
PC STYLE 
75. EACH 
10 FOR 5700 

QUALITY PARTS AT DISCOUNT PRICES! . 

SUB -MINIATURE 
D TYPE CONNECTOR 

SOLDER TYPE SUB -MINIATURE 
CONNECTORS USED FOR 
COMPUTER HOOK UPS 

DB-15 PLUG $2.75 
DB.15 SOCKET $4.00 
DB-15 HOOD $1.50 
DB-25 PLUG $2.75 
DB.25 SOCKET $3.50 
DB-25 HOOD $1.25 

KEY ASSEMBLY 

11.4=52 5 KEY 
$1.00 EACH 

CONTAINS 5 SINGLE -POLE 
NORMALLY OPEN SWITCHES 
MEASURES 355- LONG 

6KEY 
$1.25 
EACH 

CONTAINS 6 SINGLE -POLE 
NORMALLY OPEN SWITCHES 
MEASURES 4r: LONG 

WIRE 15 CONDUCTOR 
BCD DIP SWITCH 

SOLID STATE 
RELAYS 

2 AMP 
MOTOROLA 

MP 12002 
RATED: 

CONTROL -3 6-6VDC 
LOAD-120VAC 2 AMPS 

T T.L COMPATIBLE 
SIZE. 10/.. x h r HIGH 

$3.50 EACH 10 FOR 032 00 

10 AMP 
TELEDYNE P/N 615.: 
CONTROL 

3 32 VDC 
LOAD 10 AMP 

140 VAC 

f9.50 EACH 

48 48 PAGE CATALOG 

POWER 
SUPPLY 
REGULATED 

FULLY 
ADJUSTABLE 

5 VDC AT 
3 AMPS 

$18.50 EACH 

EDGE 
CONNECTORS 0_ 

22/44 22 44 GOLD PLATED 
CONTACTS 

156 CONTACT SPACING 

$2.00 EACH 10 FOR 51800 

28/56 
9055.VERMONT P.O. BOX 20406 .LOS ANGELES, CA 90006 

C 

CONTACTOLD 

PLATED 
SPACING 

CONTACTS 
_ _ _ 156 

TOLL FREE ORDERS 1-800-826-5432 $2.50 EACH 10 FOR $2200 

(IN CALIFORNIA: 1-800-25Bó666) 50/100 MICRO PLASTIC 

AK, NI, OR INFORMATION (213) 3B0-8000 MP 012550 -DS -I 
STANDARD S-100 CONNECTOR 

O1aARi1TIE5 LIMITED FOREIGN ORDERS 125' SPACING GOLD RATED 
MINIMUM ORDER $1000 INCLUDE SUFFICIENT PC MOUNT 
USE St 5O SNRPP,NG SN'PPINo 

$3.75 EACH 10 FOR $35 00 NOCOO' CALI1 RES ADD 51 ] 

S.P.D.T. 
(on -on) 
SOLDER LUG 
TERMINALS 
51.00 EACH 
10 FOR 59 00 
100 FOR 180 C 

S.P.D.T. 
(on -on) 

PC LUGS. 
THREADED 
BUSHING 
51.00 EACH 
10 FOR 1900 
100 FOR $8000 

S.P.D.T. 
(on -off -on) 
SOLDER LUG 
TERMINALS 
51.00 EACH 
10 FOR 1900 
100 FOR 580 00 

D.P.D.T. 
(on -on) 
SOLDER LUG I 
TERMINALS Crl 
52.00 EACH Li. 
10 FOR 519 00 ".1 
100 FOR 5100.00 ° 

Circle No. 3 on Free Information Card 

For more 
information 

on 

advertised 
products, 
equipment 
tested, etc., 

circle 
appropriate 
number 
on 

postpaid 
Free 

Information 
Card. 

Coi.upiiters&Elcct ron les 
ADVERTISERS INDEX 

RS no. ADVERTISER PAGE no. 

50 Active Electronics 95 
3 All Electronics Corp 97 

American Telephone & Telegraph 63 
35 Apple Computer 32-33 
15 Army National Guard 41 

55 Artec 94 
9 Atari 6-7 

C & D Electronics 93 
Classified Advertising 107-116 
Cleveland Institute of 

Electronics, Inc 26-29 
29 Commodore Computer 15 
19 Communications Electronics 65 
60 CompuServe 13 
37 Computer Discount of America 91 

11 Computer Mail Order 72 

14 Digi-Key Corp 98-99 

24,28 Heath Co. 49,51,53,55 
56,57 

21 Jameco Electronics 106 
22 JDR Microdevices 102-103 
23 J & R Music World 87 

20 Leading Edge Cover 4 

48 3M Company 59 
30 Maxell Cover 2 

31 McIntosh Laboratory, Inc 89 
Memtek Products 11 

34 Micro -Ware Distributing 93 

Netronics, R & D Ltd 97 
17 New Horizons 1 

NRI Schools 16-19 

Radio Shack 37,101 

Scientific Systems 92 
33 Electronics International 90 36 Sintec Co 91 
51 Electronic Specialist 90 
52 Electronic Warehouse 67 

39 Tab Books 21 
42 Tam's Inc. 92 

Fuji SVEA 5 Tektronix 
Timex 

46 Global Specialties 89 
Grantham College of Engineering 23 79 Univair, Inc. 

Cover 3 
3 

95 

Build Your Own 
IBM-PC Compatible! 
Here are the boards, assembly instructions 
and parts you need... plus full back-up ser- 
vice from Netronics! 

Complete instructions show you how to build an IBM- 
PC compatible that can run ANY -not just "popular" - 
IBM -PC programs! 

Motherboard functionally duplicates IBhf-PC...fea- 
tures IBM-PC compatible BIOS ROM plus five empty 
sockets for ROMs of your choice. Sockets will accept 
IBM-PC PROMs or other PROMs. 

Instrrct ions include step-by-step procedure for transfer- 
ring ROMs from a pc onto a floppy disk, which can then 
be mailed away for ROM duplication. 
Board kits include printed curcuit board, some hard - 
to -get parts, and detailed assembly instructions. 
Complete kits include printed circuit boards, all 
parts, and detailed assembly instructions. 
Manuals only, 55.00 per kit. 
IBM-PC Compatible 16 -bit Motherboard with IBM com- 
patible BIOS ROM -0 Board kit, 589.95/0 Complete 
kit, add $140.00 
IBM-PC Compatible Keyboard in cabinet (wired & 
tested), $229.95 
64k/256k Memory with serial port with DB-25 connector 

Board kit (64k). 539.95/!0 Complete kit (64k), add 
5134.00/0 Each additional 64k block (to 256k), add 
$75.00 
Four Drive Disk Controller with hard disk SASI inter- 
face, parallel printer port, clock/calendar-0 Board kit, 
$69.95/ Parts for Four Drive Disk Controller, add 
5130.00.0 Parts for Parallel Printer Port, add 530.00/ 

CIoco/Calendar, add $45.00/0 SASI Interface, add 
550.00/0 All 4 functions wired and tested, 5329.95. 
IBM-PC Compatible Color Board (or B&W)- Board 
kit with ROM, 589.95/0 Wired and tested, $299.95. 
PrinterlSpooler Board with 64k buffer, clock calendar, 
parallel printer pons -O Board kit with ROM, $49.95 
Modem Board, 300 BPS, direct connect/originate/auto- 
dial/auto answer plus 2 serial ports -0 Board kit with te- 
lephone company connectors, $49.95 
Power Supply Complete kit, 5179.95/0 Extra power 
for hart disk option, add $20.00 

Cabinet for PC, steel with brushed aluminum front 
panel and simulated oak cover, $199.95 

5r/." Disk Drive, DSDD (wired & tested), $269.95 
10 Megabyte Hard Disk with controller & software 

(wired & tested), $1295.50 
Netronies offers complete service department to customers. 

TERMINALS 
(Terminals require ASCII keyboard and power supply.) 

POwor Transformer for either terminal, 59.95 
Smart'id Deluxe Terminal, 80 characters by 24 lines, mi- 
croprocessor controlled with editing, reverse video and 
more -O Board kit (includes board, character generator, 
video controller, 2k system ROM), 599.95/0 Complete kit, 
add $1011.00 
FastVid Deluxe Terminal, 64 or 32 characters x 16 lines, 
baud rare to 19 kilobaud- Board kit (includes control- 
ler, character generator, and PROM), 549.95/0 Complete 
kit, add $50.00 

SPEECH 
Electric Mouth Apple/S-100 Speech Board, with 
National NSC Digitalker speech chip -0 Apple/0 S -I00 
(P/ease check your choice.)/0 Board kit (with Digitalker 
and 150 word vocabulary set), 569.95/0 Complete kit, 
add 530.00/ 2nd Word Set (150 words), add 539.95 
SpeakEasy Universal Talking Board, operates with 
computers and terminals or in the stand-alone mode. Uses 
same power supply as terminals (see above). Board kit 
(includes VORTRAX speech chip and system ROM), 
589.95/3 Complete kit, add 560.00/0 Cabinet, add 
$15.00 

S-100 DYNAMIC RAM BOARD 
16k/64k RAM Board uses popular 4116 chips -0 Board 
kit (includes 8202 controller), 569.95/0 Complete kit 
(16k), add 579.95/0 Each additional 16k, add $50.00 

ELF II BEGINNER'S PAK 
ELF II á a complete 256 byte, fully expandable learning 
computer with excellent documentation that explains 
hardware and software fundamentals. Learn to program 
in machine language! Learn the essence of how all com- 
puters operate and "think"! If you can afford to think 
about an IBM-PC or IBM-PC compatible, you can't 
afford not to have an ELF II beginner's pak! Complete 
kit, 5139.95 
USE YOUR CREDIT CARD! CALL TOLL FREE 1.800- 
243.7428 (In Connecticut call 203.354.9375) 
To order by mail, check boxes above for products you 
desire. Mail entire ad with remittance to: 
Netrorics R & 0, Ltd. 
333 Litchfield Road, New Milford, CT 06776 
Total enclosed $ (Conn. res. add tax) Visa 

O MasterCard Acct. B 

Exp Date Signature 
Print 
Name 

Address 

City 

State Zip 
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Get the most from your SINCLAIR 
or Timex Sinclair with these practical books from Sync! 

THE 

ZX81 
COMPANION 

TIMM glIKLAIII 1000 CORVATl1LLt 

' W Roben Wunder 

m® Eli m® II! mi 
m® race mmll 
m® CI! wee ml 

The ZX81 Companion 
by Bob Maunder 

The ZX81 Companion follows the same 
format as the very popular ZX80 
Companion, and assists the ZX81 or 
Timex Sinclair 1000 user in four appli- 
cations areas: graphics, information 
retrieval, education and games. This 
practical guide contains scores of fully 
documented short routines plus com- 
plete programs and a disassembled 
listing of the ZX81 ROM Monitor. 
"Thoughtfully written, detailed, and 
illustrated with meaningful programs." 
-MUSE 
51/2" x 8", Softbound. #17P $9.95 ($2.00) 

r 

..x 000 v e lo., 

COMPUTERS FOR KIDS 
. +aI,G..r.4eebeen 

GE'T'TING ACQUAINTED 
¡ ., WITH SOUA - 

ZX81 
min.aa 1000 carorernLC t 

111 

by Tub ~MI 

,0 

Getting Acquainted With 
Your ZX81 

by Tim Hartnell 

This informative volume for the new 
ZX81 or Timex Sinclair 1000 user con- 
tains more than 80 programs to help the 
reader get the most from his Sinclair 
computer. Game programs include 
Checkers, Alien Imploders, Blaster - 
mind, Moon Lander, Breakout, Star 
Burst and Derby Day. The book also 
shows programs for cascading sine 
waves, plotting graphs and tables, data 
sorting, equation solving, plus the use 
of PLOT, SCROLL, PRINT, TAB, PEEK, 
POKE and much more! 
5'/a" x 8",Softbound. #15Y $9.95 ($2.00) 

THE GATEWAY GUIDE 
TO THE 

ZX81 - AND 

zx8o TO mIC1.A1111000 C0101ROLL t 

.. `. 
by Mary CMxxur. V e , 

0.0 CO sss . ®®ss 
smsss 

The Gateway Guide to the 
ZX81 and ZX80 
by Mark Charlton 

The Gateway Guide is a practical pro- 
gramming manual for the beginner that 
furnishes over 70 fully documented pro- 
grams. The majority of the programs 
have been written for easy conversion 
from machine to machine (ZX81 or 
Timex Sinclair 1000,4K ZX80 or 1K 
ZX80). The Gateway Guide describes 
each function and statement, illustrates 
it with a demonstration routine or pro- 
gram, and combines it with previously 
discussed material to help you under- 
stand your computer. 
51/2" x 8", Softbound. #160 $9.95 ($2.00) 

Computers for Kids (Sinclair Edition) by Sally Larsen 

This new edition of Computers for Kids is written specifically to introduce 
children aged 8 to 13 to the ZX81 or Timex Sinclair 1000. The book 
requires no previous knowledge of algebra, variables or computers, and it 
enables a youngster to program a Sinclair in less than an hour. There's 
also a section for parents and teachers. "Computers for Kids is the best 
material available for introducing students to their new computer." 

-Donald T. Piele, Professor of Mathematics, 
University of Wisconsin-Parkside. 

8'/s" x 11", Softbound. # 12S $5.95 ($1.00) 

Also available at your local bookstore or computer store. 

Creative Computing Press Dept. NH6F, 39 East Hanover Ave., Morris Plains, NJ 07950 

Please send books listed below: 
Item No. Qty. Price Each (P&H) Total Price 

Postage and handling charges appear 
in parentheses ( ) next to price of 
book. 

Outside U.S.A. add $3.00 per order - 

0 ENCLOSED IS $ CA, NJ and NY State residents 
add applicable sales tax. 

CHARGE MY: American Express Visa O MasterCard 
Card No Exp Date 
Signature 
Print Name 

Address 
City/State/Zip 

Check here for FREE Creative Computing Catalog. 
For faster service, PHONE TOLL FREE: 800-631-8112 

(In NJ only: 201-540-0445) 



WHY DO SMART BUILDERS SHOP THE SHACK®? 
High Quality! No Minimum Order! No Mail -Order Delays! 

Replacement Transistors 
Type Cat. No. Each 

2N1305 PNP 276-2007 1.19 
MPS222A NPN 276-2009 .79 
PN2484 PNP 276.2010 .89 
MPS3904 NPN 276.2016 .69 
TIP31 NPN 276-2017 .99 

TIP3055 NPN 276-2020 1.59 
MPS2907 PNP 276-2023 .79 
MJE34 PNP 276-2027 1.49 
2N3053 NPN 276-2030 .89 
MPS3638 PNP 276-2032 79 

TIP120 NPN 276.2068 1.29 
2N3055 NPN 276.2041 1.99 
MJ2955 PNP 276-2043 2.19 
2N4124 NPN 276-2057 .59 
2N4401 NPN 276-2058 .59 

MPSA06 NPN 276-2059 .59 
MPSA13 NPN 276-2060 .59 
MPSA42 NPN 276-2061 .69 
MU4891 UJT 276-2029 .99 
2S0313 NPN 276-2048 1.79 

2SC945 NPN 276-2051 .79 
2SC1308 NPN 276-2055 7.95 
2N3819 N-FET 276-2035 .99 
MPF102 N-FET 276-2062 .99 

Computer Connectors 
Type Positions Cat. No. Each 

ID Card Edge 34 276-1564 4.95 
ID Card Edge 50 276-1566 4.95 
Card -Edge Socket 44 276-1551 2.99 
ID D -Sub Male 25 276-1559 4.99 
ID D -Sub Female 25 276-1565 4.99 
Solder D -Sub Male 25 276-1547 2.99 
Solder D -Sub 
Female 25 276-1548 3.99 

Hood - 276-1549 1.99 

4000 -Series CMOS ICs 
With Pin -Out and Specs 

Type Cat. No. Each 
4001 276-2401 .79 
4011 276-2411 .79 
4013 276-2413 .99 
4017 276-2417 1.49 
4023 276-2423 .99 
4049 276-2449 .99 
4066 276-2466 .99 

Power Transformers 
120VAC Primaries 

Type Volts Current Cat. No. Each 
Mini 6.3 300 mA 273-1384 2.59 
Mini 12.0 300 mA 273-1385 2.79 
Mini 24.0 300 mA 273-1386 2.99 
Mini 12.0 CT 450 mA 273-1365 3.59 
Mini 24.0 CT 450 mA 273-1366 3.99 
Std. 6.3 1.2A 273-050 3.79 
Std. 12.6 CT 1.2A 273-1505 3.99 
Std. 25.2 1.2A 273-1480 4.39 
H -D 12.6 CT 3.OA 273-1511 5.99 
H -D 25.2 CT 2.0A 273-1512 6.29 
H -D 18.0 CT 2.0A 273-1515 6.99 

1/4 -Watt, 5% Resistors 
39` Pkg. of 5 

Ohms Cat. No. 
10 271-1301 
100 271-1311 
150 271-1312 
220 271-1313 
270 271-1314 
330 271-1315 
470 271-1317 
1k 271-1321 
1.8k 271-1324 
2.2k 271-1325 
3.3k 271-1328 
4.7k 271-1330 
6.8k 271-1333 

Ohms Cat. No. 
10k 271-1335 
15k 271-1337 
22k 271-1339 
27k 271-1340 
33k 271-1341 
47k 271-1342 
68k 271-1345 
100k 271-1347 
220k 271-1350 
470k 271-1354 
1 meg 271-1356 
10 meg 271-1365 

TTL Digital ICs 
With Pin -Out and Specs 

Type Cat. No. Each 
7400 276-1801 .59 
7404 276-1802 .79 
7408 276-1822 .79 
7447 276-1805 1.19 
7490 276-1808 .89 

Tantalum Capacitors 
20% Tolerance 
Standard IC Pin Spacing 

pF WVDC Cat. No. Each 
0.1 35 272-1432 .49 
0.47 35 272-1433 .49 
1.0 35 272-1434 .49 
2.2 35 272-1435 .59 

10 16 272-1436 .69 
22 16 272-1437 .79 

Miniature PC -Mount Pots 
1/4 -Watt, Horizontal -Mount 

Ohms Cat No Each 
1k 271-333 49 
10k 271-335 49 
25k 271-336 49 
100k 27'-338 49 
500k 27'-339 49 

1/4 -Watt, Vertical -Mount 
Ohms Cat No. Each 

500 271-226 59 
1k 271-227 .59 
5k 271.217 .59 
10k 271.218 59 
50k 271-219 .59 
100k 271.220 59 
500k 271-221 59 
1 meg 271-229 59 

Operational Amplifiers 
Type Cat. No. Each 

741 (Single) 276-007 .79 
MC1458 (Dual) 276-038 .99 
LM324 (Quad) 276-1711 1.29 
TL082 (Dual) 276-1715 1.89 
TL084 (Quad) 276-1714 2.99 
LM3900 (Quad) 276-1713 1.39 
LM339 (Quad) 276-1712 1.49 

Audio Power Amplifiers 
Type Cat. No. Each 

LM383/TDA2002 276-703 3.19 
LM386 276-1731 1.09 
TA7205AP 276-705 2.99 
LM380 276-706 1.59 

Voltage Regulator ICs 
Type Adjustable Cat. No. Each 

LM723 0 to 40 VDC 276-1740 .89 
LM317T 1.2 to 37 VDC 276-1778 2.79 

Type Fixed Output Cat. No. Each 
7805 + 5VDC 276-1770 1.59 
7812 + 12 VDC 276-1771 1.59 
7815 + 15 VDC 276-1772 1.59 
7905 -5 VDC 276-1773 1.59 
7912 - 12 VDC 276-1774 1.59 

Special -Purpose ICs 
Voice Synthesizer Set ' 1295 

SP0256, 
28 -Pin 14 -Pin 

SPR16, 
Set of 2 ICs 

SP0256 Speech Processor. The easy, low-cost 
way to get into "solid-state" talk! NMOS LSI device 
uses a stored program to synthesize speech or com- 
plex sounds. It operates with a few simple support 
parts, or use the SPR16 Serial Speech ROM, in- 
cluded, for microcomputer interfacing. SPR16 con- 
tains 32 "talking clock" statments, three melodies. 
With data, circuit examples. Requires 3.12 MHz 
clock crystal -order through your local Shack. 
276-1783 Set 12.95 

Dual Switched Filter 

NEW! 
. 

799 9-i 20-Pfn 

Capacitors Not Required 
MF10. Versatile CMOS building block for active fil- 
ters -eliminates the need for expensive, close - 
tolerance parts. High performance, yet very easy to 
use. Requires only six resistors and 150 kHz clock 
for a 4th order, 1 kHz Butterworth low-pass. A com- 
plete filter for a full -duplex 300 -baud modem needs 
only two MF10s, 15 resistors, clock and ± 5VDC! 
Center frequencies up to 20 kHz. Clock to center 
frequency ratio accuracy: 6%. Single or split supply. 
With data. For more information, see article by 
Forrest Mims III, page 86, July "Computers & Elec- 
tronics" 276-2329 7 99 

Miniature 4PDT Relay 

1 469 

Illuminated Switch 
SPDT Push-On/Push-Off. 3 
amps at 120VAC. Built-in 12 - 
volt, AC/DC lamp. Mounts in 
' /2"-dia. hole. 275-676 ... 4.95 

Switches up to four cir- 
cuits! For PC or socket 
mounting. 120 VAC coil. 
13/e x 1,/e x 13/ 16'. 

275-214 4 69 

95 4 
1- 

Learn Robotics 
Fully illustrated and written in ev- 
eryday anguage, this 256 -page 
book covers everything from 
single -loop systems to complex 
robots used in industry. Learn 
how electronics can help in- 
crease productivity. 
62-1387 2 95 

Sale! 27 -Range Multitester 

Save Reg. 34.95 

$5 2995 
Reduced 146/o Measures 
0 to 1000 volts, AC and 
DC. O to 10 amps DC cur- 
rent in five ranges. 
Resistance to 10 me- 
gohms. Decibels: - 10 to 
+ 62. 30,000 ohms per 
volt sensitivity. 6'/4 x 
4'/2 x 23/4". With test 
leads and manual. Bat- 
teries extra. 
22-203 . .. Sale 29.95 

f!> 

,I 
Big 4" Meter 

OVER 8800 LOCATIONS WORLDWIDE Radie Ihaek 
Prices apply at participating Radio Shack stores and dealers 

A DIVISION OF TANDY CORPORATION 



.4164 64K 
200 NS IC 

$595 

STATIC RAMS 
2101 
5101 
2102-1 
21021-4 
21021-2 
2111 
2112 
2114 
2114-25 
21141-4 
21141-3 
21141-2 
2147 
TMS4044-4 
TMS4044-3 
TM S 4044-2 

256 4 (450ns) 
256 4 (450ns) (cmos) 

1024 1 (450ns) 
1024 1 (450ns) (LP) 
1024 t 1 (250ns) (LP) 

256 t 4 (450ns) 
256 4 (450ns) 

1024 4 (450ns) 
1024 4 (2SOns) 
1024t 4 (45Ons) (LP) 
1024 it 4 (300ns),(LP) 
1024 4 (200ns) (LP) 
4096 t 1 (55ns) 
4096 1 (450ns) 
4096 1 (300ns) 
4096 1 (200ns) 

MK4118 1024 t 8 (250ns) 
TMM2016-200 2048 t 8 (200ns) 
TMM2016-150 2048 8 (150ns) 
TMM2016-100 2048 8 (100ns) 
HM6116-4 2048 8 (200ns) (cmos) 
HM6116-3 2048 8 (15Jns) (cmos) 
HM6116-2 2048 t 8 (120ns) (cmos) 
HM6116Lo-4 2048 8 (200ns) (cmos)(LP) 
HM6116LP-3 2048 8 (150ns) (cmos)(LP) 
HM6116LP-2 2048 it 8 (120ns) (cmos)(LP) 
Z-6132 4096 8 (300ns) (Octal) 

1.95 
3.95 

.89 

.99 
1.49 
2.49 
2.99 

8/9.95 
8/10.95 
8/12.95 
8/13.45 
8/13.95 

4.95 
3.49 
3.99 
4.49 
9.95 
4.15 
4.95 
6.15 
4.75 
4.95 
8.95 
5.95 
6.95 

10.95 
34.95 

LP = Low Power Octal - Ouasi-Stallc 

DYNAMIC RAMS 
TMS4027 4096 t 1 (250ns) 
UPD411 4096 it 1 (300ns) 
MM5280 4096 1 (300ns) 
MK4108 8192 1 (200ns) 
MM5298 8192 t 1 (250ns) 
4116-300 16384 1 (300ns) 
4116-250 16384 s 1 (250ns) 
4116-200 16384 1 (200ns) 
4116-150 16384 1 (150ns) 
4116-120 16384 1 (120ns) 
2118 16384 1 (150ns)(50 
4164-200 65536 t 1 (200ns) (5v) 
4164-150 65536 1 (150ns)(5v) 

5V - single 5 volt supply 

1702 
2708 
2758 
2716 
2716-1 
TMS25" 6 

TMS2716 
TMS2532 
2732 
2732-250 
2732-200 
2764 
2764-250 
2764-200 

( TMS2564 
( MC68764 

27128 

1 .¡ 

EPROMS 
256 t 8 (1us) 

1024 t 8 (450ns) 
1024 8 (450ns) (5v) 
2048 t 8 (450ns) (5v) 
2048 8 (350ns) (5v) 
2048 e 8 (450ns) (5v) 
2048 t 8 (450ns) 
4096 8 
4096 t 8 

4096 e 8 

4096 t 8 

8192 8 

8192 8 

8192 t 8 

8192 t 8 

8192t8 
16384t8 

(450ns) (5v) 
(450ns) (5v) 
(250ns) (Sc) 
(200ns) (5v) 
(450ns) (5v) 
(25Ons) (5v) 
(200ns) (5v) 
(450ns) (5v) 
(450ns) (Sv)(24 pin) 

Call 

5v - Single 5 Volt Supply 

1.99 
3.00 
3.00 
1.95 
1.85 

8/11.75 
8/11.95 
8/12.95 
8/14.95 
8/29.95 

4.95 
5.95 
6.95 

EPROM ERASERS 
Capacity Intensity 

Timer Chip (uW/Cm') 
PE -14 6 5,200 
PE -14T X 6 5,200 
PE -24T X 9 6,700 
PL -265T X 20 6,700 
PR -125T X 16 15,000 
PR -320 X 32 15,000 

a- 

1 

4.50 
3.95 
5.95 
3.95 
5.95 
5.50 
7.95 
5.95 
4.95 
8.95 

11.95 
9.95 

14.95 
24.95 
17.95 
39.95 

Call 

83.00 
119.00 
175.00 
255.00 
349.00 
595.00 

Tmm2o162Kx8 200 NS 
IC $415 

Z-80 8000 
2.5 Mhz 

Z80 -CPU 3.95 
Z80-CTC 4.49 
Z80 -DART 10.95 
Z80 -DMA 14.95 

. Z80 -P10 4.49 
Z80-SIO/0 16.95 
Z80 -S10/1 16.95 
Z80 -S10/2 16.95 
Z80-510/9 16.95 

4.0 Mhz 
280A -CPU 4.95 
280A-CTC 4.95 
280A -DART 11.95 
Z80A-DMA 16.95 
280A-PIO 4.95 
Z80A-510/0 16.95 
Z80A-510/1 16.95 
Z80A-SIO/2 16.95 
280A-510/9 16.95 

6.0 Mhz 
280B -CPU 11.95 
2808-CTC 13.95 
Z80B-P10 13.95 
Z808 -DART 19.95 

ZILOG 
Z6132 34.95 
Z8671 39.95 

CRYSTALS 
32.768 khz 1.95 

1.0 mhz 4.95 
1.8432 4.95 
2.0 3.95 
2.097152 3.95 
2.4576 3.95 
3.2768 3.95 
3.579535 3.95 
4.0 3.95 
5.0 3.95 
5.0688 3.95 
5.185 3.95 
5.7143 3.95 
6.0 3.95 
6.144 3.95 
6.5536 3.95 
8.0 3.95 

10.0 3.95 
10.738635 3.95 
14.31818 3.95 
15.0 3.95 
16.0 3.95 
17.430 3.95 
18.0 3.95 
18.432 3.95 
20.0 3.95 
22.1184 3.95 
32.0 3.95 

CRT 
CONTROLLERS 

1771 
1791 
1793 
1795 

16.95 
24.95 
26.95 
49.95 

6845 14.95 1797 49.95 
68845 19.95 2791 54.95 
HD4650SSP 15.95 2793 54.95 
6847 11.95 2795 59.95 
MC 1372 6.95 2797 59.95 
68047 24.95 6843 34.95 
8275 29.95 8272 39.95 
7220 99.95 UPD765 39.95 
CRT5027 39.95 MB8876 29.95 
CRTS037 49.95 MB8877 34.95 
TMS9918A 39.95 1691 17.95 
DP8350 49.95 2143 18.95 

KEYBOARD 
CHIPS 

CONNECTORS 
RS232 MALE 2.50 

AY5.2376 11.95 RS232 FEMALE 3.25 
AY5-3600 11.95 RS232 HOOD 1.25 
AYS-3600 PRO 11.95 S-100 ST 3.95 

JDR Microdevices 
1224 S. Bascom Ave. San Jose, CA 95128 

(408) 995-5430 Telex 171-110 

8035 
8039 
INS -8060 
INS -8073 
8080 
8085 
8085A-2 
8086 
8087 
8088 
8089 
8155 
8155-2 
8156 
8185 
8185.2 
8741 
8748 
8755 

8200 
8202 
8203 
8205 
8212 
8214 
8216 
8224 
8226 
8228 
8237 
8237-5 
8238 
8243 
8250 
8251 
8253 
8253-5 
8255 
8255-5 
8257 
8257.5 
8259 
8259-5 
8271 
8272 
8275 
8279 
8279-S 
8282 
8283 
8284 
8286 
8287 
8288 
8289 

5.95 
6.95 

17.95 
24.95 

3.95 
5.95 

11.95 
29.95 
CALL 
39.95 
E9.95 

6.95 
7.95 
6.95 

29.95 
39.95 
39.95 
24.95 
24.95 

24.95 
39.95 

3.50 
1.80 
3.85 
1.75 
2.25 
1.80 
3.49 

19.95 
21.95 

4.49 
4.45 

10.95 
4.49 
6.95 
7.95 
4.49 
5.25 
7.95 
8.95 
6.90 
7.50 

39.95 
39.95 
29.95 

8.95 
10.00 

6.50 
6 50 
5.S0 
6.50 
6.50 

25.00 
49.95 

6800 
68000 59.95 
6800 3.95 
6802 7.95 
6808 13.90 
6809E 19.95 
6809 11.95 
6810 2.95 
6820 4.35 
6821 3.25 
6828 14.95 
6840 12.95 
6843 34.95 
6844 25.95 
6845 14.95 
6847 11.95 
6850 3.25 
6852 5.75 
6860 9.95 
6862 11.95 
6875 6.95 
6880 2.25 
6883 22.95 
68047 24.95 
68488 19.95 

6800 1MHZ 

68800 10.95 
68802 22.25 
68809E 
68809 
68810 
68821 
68845 

29.95 
29.95 
6.95 
6.95 

19.95 
68850 5.95 

68800 - 2 MHZ 

6500 
6502 
6504 
6505 
6507 
6520 
6522 
6532 
6545 
6551 

6502A 
6522A 
6532A 

- 6545A 
6551A 

65023 

1 MHZ 

2 MHZ 

3 MHZ 

UARTS 
DISC AY3.1014 6.95 

CONTROLLERS AYS-1013 3.95 
AY3-1015 6.95 

4.95 
6.95 
8.95 
9.95 
4.35 
7.95 
9.95 

22.50 
11.85 

6.95 
9.95 

11.95 
27.95 
11.95 

14.95 

PT1472 
TR1602 
2350 
2651 
TMS6011 
1M6402 

9.95 
3.95 
9.95 
8.95 
5.95 
7.95 

1M6403 8.95 
INS8250 10.95 

GENERATORS 
BIT -RATE 

MC14411' 11.95 
BR1941 11.95 
4702 12.95 
COM5016 16.95 
COM8116 10.95 
M M5307 10.95 

FUNCTION 
MC4024 3.95 
LM566 1.49 
XR2206 3.75 
8038 3.95 

74LS00 
741300 .24 7415173 .69 
741301 .25 7415174 .55 
74L502 .25 7413175 .55 
741503 .25 7415181 2.15 
741504 .24 7415189 8.95 
74LS05 .25 7415190 .89 
741308 .28 74LS191 .89 
741 509 .29 7413192 .79 
741510 .25 7415193 .79 
741311 .35 7415194 .69 
741512 .35 7415195 .69 
741313 .45 7415196 .79 
741514 .59 7415197 .79 
741515 .35 7415221 .89 
741520 .25 7415240 .95 
741521 .29 7415241 .99 
74LS22 .25 7415242 .99 
74LS26 .29 74LS243 .99 
741527 .29 7413244 1.29 
741528 .35 7413245 1.49 
741330 .25 7415247 .75 
741532 .29 7413248 .99 
741533 .55 7413249 .99 
741537 .35 7415251 .59 
741538 .35 7418253 .59 
741540 .25 7415257 .59 
741542 .49 7413258 .59 
74LS47 .75 7415259 2.75 
741548 .75 7415260 .59 
741549 .75 74LS266 .55 
741851 .25 7415273 1.49 
741554 .29 74LS275 3.35 
74LS55 .29 7415279 .49 
741563 1.25 7415280 1.98 
74LS73 .39 7415283 .69 
741574 .35 7415290 .89 
741575 .39 74LS293 .89 
741576 .39 7415295 .99 
74L578 .49 74LS298 .89 
741383 .60 7415299 1.75 
741585 .69 7415323 3.50 
741586 .39 7415324 1.75 
741590 .55 741 5352 1.29 
741591 .89 74LS353 1.29 
741592 .55 74LS363 1.35 
741593 .55 74LS364 1.95 
741595 .75 7415365 .49 
741596 .89 74LS366 .49 
74LS107 .39 74LS367 .45 
7415109 .39 74LS368 .45 
74L5112 .39 74LS373 1.39 
7415113 .39 7415374 1.39 
74LS114 .39 74LS377 1.39 
7415122 .45 74LS378 1.18 
7415123 .79 7415379 1.35 
7413124 2.90 7415385 1.90 
7415125 .49 74LS386 .45 
7415126 .49 7413390 1.19 
7415132 .59 74LS393 1.19 
7415133 .59 74L5395 1.19 
7413136 .39 74L5399 1.49 
7415137 .99 7415424 2.95 
7415138 .55 7415447 .37 
7418139 .55 7415490 1.95 
7415145 1.20 7415624 3.99 
7415147 2.49 74LS640 2.20 
7415148 1.35 74LS645 2.20 
7415151 .55 74LS668 1.69 
7415153 .55 7415669 1.89 
7415154 1.90 7415670 1.49 
7413155 .69 7415674 9.65 
7415156 .69 7415682 3.20 
7415157 .65 7415683 3.20 
7413158 .59 7413684 3.20 
7413160 .69 7415685 3.20 
7413161 .65 7415688 2.40 
7415162 .69 7413689 3.20 
7415163 .65 7415783 24.95 
7415164 .69 811595 1.49 
7415165 .95 811596 1.49 
7415166 1.95 811597 1.49 
741.5168 1.75 811598 1.49 
741 5169 1.75 25132521 2.80 
7415170 1.49 25152569 4.25 

VISIT OUR RETAIL STORE 
HOURS: M -W -F, 9-5 T-Th., 9-9 Sat. 11-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TERMS: For shipping Include 52 for UPS Ground or 53 for UPS Blu 
Label Alr. Items ovar 5 pounds require additional shipping charge 
Foreign orders, include sufficient amount for shipping. There ie a S 

minimum order. Bay Area and Los Angeles Counties add 6'h% Sa 
Tat. Other California residents add 6% Sales Tat. We reserve th 
right to substitute manufacturer. Not responsible for typographic 
errors. Prices are subject to change without notice. We will match 
beat any competitor a price provided 11 is not below our cost. 

r 1983 JDR MICRODE VICES, INC. 



2114..NSO/$G 2114 .., O/$1Oes 
7400 LINEAR RCA CMOS 

7400 .19 74132 .45 LM301 .34 LM340(see 7800) LM566 1.49 L M 1800 2.37 CA 3023 2.75 CA 3082 1.65 4000 29 4527 1.95 
7401 .19 74136 .50 LM301H .79 LM348 .99 L M 567 89 LM1812 8.25 CA 3039 1 29 CA 3083 1.59 4001 .25 4528 1.19 

7402 .19 74141 .65 LM307 .45 LM350K 4.95 NE570 3 95 LM1830 3.50 CA 3046 1.25 CA 3086 80 4002 .25 4531 .95 
7403 .19 74142 2.95 LM308 .69 LM350T 4.60 NE571 2 95 LM 1871 5.49 CA 3059 2.90 CA 3089 2.99 4006 .89 4532 1.95 
7404 .19 74143 2.95 LM308H 1.15 LM358 .69 NE592 2 75 LM 1872 5.49 CA 3060 2.90 CA 3096 3.49 a 007 .29 4538 1.95 
7405 .25 74145 .60 LM309H 1.95 LM359 1.79 LM709 59 LM1877 3.25 CA 3065 1.75 C 313 1.30 4008 .95 4539 1.95 
7406 .29 74147 1.75 LM309K 1.25 LM376 3.75 LM710 75 LM1889 1.95 CA 3080 1.10 CA 3140 1 15 4009 .39 4541 2.64 
7407 .29 74148 1.20 LM310 1.75 1M377 1.95 LM711 .79 L M 1896 1.75 CA 3081 1.65 CA 3146 1.85 4010 .45 4543 1.19 
7408 .24 74150 1.35 LM311 .64 LM378 2.50 LM723 49 ULN2003 2.49 CA 3160 1.19 4011 .25 4553 5.79 
7409 .19 74151 .55 LM311H .89 LM379 4.50 LM723H .55 LM2877 2.05 4012 .23 4555 .95 
7410 .19 74152 
7411 .25 70153 

.65 LM312H 1.75 LM380 .89 

.55 LM317K 3.95 LM380N-8 1.10 
L M 733 .98 LM2878 2.25 
LM741 .35 L M 2900 .85 TI 4013 38 4556 .95 

4014 .79 4581 I 95 
7412 .30 74154 1.25 LM317T 1.19 LM381 1.60 LM741N-14 .35 LM2901 1.00 TL494 4.20 75365 1.95 4015 .39 4582 1.95 
7413 .35 74155 .75 LM318 1.49 LM382 1.60 LM741H AO L M 3900 .59 TL496 1 65 75450 59 4016 39 4584 75 
7414 .49 74156 .65 LM318H 1.59 LM383 1.95 LM747 .69 LM3905 1.25 TL497 3.25 75451 .39 s, 4017 69 4585 .75 
7416 .25 74157 .55 LM319H 1.90 LM384 1.95 LM748 .59 LM3909 .98 75107 1.49 75452 .39 0018 .79 4702 12.95 

7417 .25 74159 1.65 LM319 1.25 LM386 .89 LM 1014 1.19 LM3911 2.25 75110 1.95 75453 39 4019 .39 74C00 .35 
7420 .19 74160 .85 LM320(see 7900) LM387 1.40 LM1303 1.95 LM3914 3.95 75150 1.95 75454 .39 4020 75 74CO2 .35 
7421 .35 74161 .69 LM322 1.65 LM389 1.35 LM1310 1.49 LM3915 3.95 75154 1.95 75491 .79 x021 79 74C04 35 
7422 .35 74162 .85 LM323K 4.95 LM390 1.95 MC 1330 1.69 LM3916 3.95 75188 1.25 75492 .79 4022 79 74C08 .35 
7423 .29 74163 .69 L M 324 .59 LM392 .69 MC1349 1.89 MC4024 3.95 75189 1.25 75493 .89 4023 29 74C10 .35 
7425 .29 74164 .85 LM329 .65 LM394H 4.60 MC1350 1.19 MC4044 4.50 75494 .89 4023 65 74C14 .59 

7426 .29 74165 .85 LM331 3.95 LM399H 5.00 MC1358 1.69 RC4136 1.25 4025 .29 74C20 .35 
7427 .29 74166 
7428 .45 74167 

1.00 LM334 1.19 NE531 2.95 
2.95 L M 335 1.40 NE555 .34 

MC1372 6.95 RC4151 3.95 
LM1414 1.59 LM4250 1.75 BI FET 4026 1.65 74C30 .35 

4027 45 74C32 .39 
7430 .19 74170 1.65 LM336 1.75 NE556 .65 LM1458 .59 LM4500 3.25 TL071 79 71.084 2.19 4028 .69 74C42 1.29 
7432 .29 74172 5.95 LM337K 3.95 NE558 1.50 LM1488 .69 RC4558 .69 TL072 1.19 LF347 2.19 4029 .79 74C48 1 99 
7433 .45 74173 .75 LM337T 1.95 NE561 24.95 LM1489 .69 LM13080 1.29 TL074 2.19 LF351 .60 4030 39 74C73 65 
7437 .29 74174 .89 LM338K 6.95 NE564 2.95 L M 1496 .85 LM 13600 1.49 TL081 .79 LF353 1.00 4034 1 95 74C74 .65 
7438 .29 74175 .89 LM339 .99 LM565 .99 LM1558H 3.10 L M 13700 1.49 TL082 1.19 LF355 1.10 4035 .85 74C76 .80 
7440 .19 74176 .89 TL083 1.19 LF356 1.10 4040 .75 74C83 195 
7442 .49 74177 .75 H TO -5 CAN T TO -220 K TO -3 LF357 1.40 4041 75 74C85 1.95 
7443 .65 74178 1.15 40042 69 74C86 .39 
7444 .69 74179 1.75 4043 85 74C89 4 50 
7445 .69 74180 
7446 .69 74181 
7447 .69 74182 
7448 .69 74184 

.75 
2.25 

74S00 
.75 74S00 .32 745163 1.95 

2.00 74502 .35 745168 3.95 

IC SOCKETS VOLTAGE 1-99 100 

8 pin ST 13 .11 
14 pin ST 15 REGULATORS 

4044 79 74C90 1.19 
4046 85 74C93 1.75 
4047 95 74C95 .99 
049 35 74C107 .89 

7450 .19 74185 2.00 74SO3 .35 745169 3.95 
.12 

16 pin ST 17 78057 .75 79051 x050 35 74C150 '5.75 
7451 .23 74190 1.15 74SO4 .35 74S174 .95 

.13 .85 
18 pin ST 78M05C .35 79081 4051 79 74C151 2.25 

7453 .23 74191 1.15 74505 .35 745175 .95 
.20 .18 .85 

20 pin ST 29 .27 78087 79127 4053 79 74C154 3.25 
7454 .23 74192 .79 74508 .35 745181 3.95 

.75 .85 
22 pin ST .27 78121 79157 4060 89 74C157 1.75 

7460 .23 74193 .79 74S09 .40 745182 2.95 
.30 .75 .85 

24 pin ST 30 .27 78151 7924T x066 .39 74C160 1.19 
7470 .35 74194 
7472 .29 74195 
7473 .34 74196 
7474 .33 74197 
7475 .45 74198 
7476 .35 74199 

.85 74510 .35 745188 1.95 

.85 74511 .35 745189 6.95 

.79 74S15 .35 745194 1.49 

.75 74$20 .35 74S195 1.49 
1.35 74522 .35 74S196 1.49 
1.35 74530 .35 745197 1.49 

.75 .85 
28 pin ST .40 .32 78247 .75 7905K 1.49 
40 pin ST .49 .39 7805K 1.39 7912K 1.49 
64 pin ST 4.25 call 7812K 1.39 7915K 1.49 

ST SOLDERTAIL 7815K 1.39 7924K 1.49 
8 pin WW .59 .49 7824K 1.39 

14 pin WW .69 .52 79L05 .79 

4066 39 74C161 1.19 
4069 .29 74C162 1.19 
4072 35 74C163 1 19 

4071 .29 74C164 1.39 
4072 .29 74C165 2.00 
4073 .29 74C173 .79 

7480 .59 74221 1.35 74$32 .40 745201 6.95 16 pin WW .69 .58 78L05 .69 791 12 .79 4075 .29 740174 1.19 
7481 1.10 74246 1.35 74S37 .88 74S225 7.95 18 pin WW .99 .90 78L12 .69 79L 15 .79 4076 .79 74C 175 1 19 

7482 .95 74247 
7483 .50 74248 
7485 .59 74249 
7486 .35 74251 

1.25 74S38 .85 745240 2.20 
1.85 74S40 .35 745241 2.20 
1.95 74SSI .35 745244 2.20 

.75 74564 .40 745251 .95 

20 pin WW 1.09 .98 78L15 .69 LM323K 4.95 
22 pin WW 1.39 1.28 78H05K 9.95 UA78S40 1.95 
24 pin WW 1.49 1.35 78H12K 9.95 
28 pin WW 1.69 1.49 

4078 .29 74C192 1.49 
4081 .29 74C193 1.49 
4082 29 74C195 1.39 
4085 95 74C200 5.75 

7489 2.15 74259 2.25 74565 40 74S253 .95 40 pin WW 1.99 1.80 C. T TO -220 K 70-3 4086 95 74C221 1.75 
! 7490 .35 74265 1.35 74S74 .50 74S257 .95 WW WIREWRAP L TO -92 4093 49 74C373 2.45 
17491 .40 74273 1.95 74585 1.99 745258 .95 16 pin ZIF 6.75 call 4098 2.49 74C374 2.45 

7492 .50 74276 
7493 .35 74279 
7494 .65 74283 
7495 .55 74284 
7496 .70 74285 

1.25 74586 .50 745260 .79 
.75 745112 .50 745274 19.95 

2.00 74S113 .50 746275 19.95 
3.75 745114 .55 745280 1.95 
3.75 745124 2.75 745287 1.90 

24 pin ZIF 9.95 call DIP INTERFACE 
28 pin ZIF 10.95 Call 8726 1.59 

ZIF TEXTOOL SWITCHES 
8128 1.89 

(Zero insertion Forcc) 8195 .89 4 POSITION .85 

4099 1.95 74C901 .39 
14409 12.95 74C902 .85 
14410 12.95 74C903 .85 
14411 11.95 74C905 10.95 
14412 12.95 74C906 .95 

7497 2.75 74290 .95 74S132 1.24 745288 1.90 8796 .89 14419 7.95 74C907 1.00 
74100 1.75 74293 
74107 .30 74298 
74109 .45 74351 

.75 745133 .45 74S289 6.89 

.85 74S134 .50 74S301 6.95 
2.25 745135 89 745373 2.45 

5 POSITION .90 8797 .89 

LED LAMPS 8798 .89 
6 POSITION .90 DM8131 2.95 1-99 100 -up 

14433 4.18 74C908 2.00 
4502 .95 74C909 2.75 
4503 .65 74C910 9.95 

74110 .45 74365 
74111 .55 74366 

.65 745138 .85 74S374 2.45 

.65 74S139 .85 74S381 7.95 
Red .10 .09 DP8304 2.29 

7 POSITION .95 D58835 1.99 Green .18 .15 
4508 1.95 74C911 8.95 
4510 .85 74C912 8.95 

74116 1.55 74367 .65 74$140 .55 74S387 1.95 ellow .18 .15 D S8836 .99 
8 POSITION .95 4511 .85 74C914 1.95 

74120 1.20 74368 .65 74$151 .95 74S412 2.98 MISC. 4512 .85 74C915 1.19 
74121 .29 74376 2.20 74S153 .95 74S471 4.95 ULN2003 2.49 4514 1.25 74C918 2.75 
74122 .45 74390 
74123 .49 74393 
74125 .45 74425 
74126 .45 74426 

1.75 74S157 .95 745472 4.95 
1.35 74S158 .95 74S474 4.95 
3.15 745161 1.95 74S482 15.25 

.85 745162 1.95 745570 2.95 

3242 7.95 LED DISPLAYS 3341 4.95 
HP 5082-7760 6" CC 1.29 MC3470 4.95 
MAN 72 7" CA .99 MC3480 9.00 

4515 1.79 74C920 17.95 
4516 155 74C921 15.95 
4518 89 74C922 4.49 
4519 39 74C923 4.95 

74128 .55 74490 2.55 745571 2.95 MAN 74 3" CC .99 11C90 13.95 4520 79 74C925 5.95 
FND-357 (359) .375" CC 1.25 95H90 7.95 4522 125 74C926 7.95 
FND-500 (503) 5" CC 1.49 2513-001 UP 9.95 4526 125 74C928 7.95 

CLOCK INTERSIL 9000 FND-507 (510) 5" CA 1.49 2513.002 LOW 9.95 74C929 19.95 

CIRCUITS 9316 1.00 

MM5314 4.95 ICL7106 9.95 9334 2.50 EXAP DATA ACQUISITION SOUND CHIPS 
MM5369 3.95 ICL7107 12.95 9368 3.95 XR 2206 3.75 ADC0800 15.55 DAC0808 2.95 76477 3.95 
MM5375 4.95 1CL7660 2.95 9401 9.95 XR 2207 3.75 ADC0804 3.49 DAC1020 8.25 76489 8.95 
MM58167 8.95 ICL8038 3.95 9601 .75 XR 2208 3.75 ADC0009 4.49 DAC1022 5.95 AY3.8910 12.95 
MM58174 11.95 ICM7207A 5.59 9602 1.50 XR 2211 5.25 ADC0817 9.95 MC1408L6 1.95 AY3-8912 12.95 
MSM5832 6.95 ICM7208 15.95 96S02 1.95 XR 2240 3.25 DAC0800 4.95 MC1408L8 2.95 MC3340 1.49 

ODDER TOLL FREE 8OO5385OOO- 80216279 
ALL MERCHANDISE (CALIFORNIAI R RESIDENTS) 

100% GUARANTEED 
VISA 

CALLUS FOR VOLUME QUOTES ' 
1983 JON MICRODEVICES INC 

Circle No. 22 on Free Information Card 



TIMEX/SINCLAIR PRODUCT DIRECTORY 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

: H 

11vcQ 

::v; 
O u 10 

wDD3DD W OOTOr vT, C 

I C Z m 
m ó h H 
o Q O m 'm E 

D . 

Q' ? m y W H v p W C 1111 g W m m y m y E 
E Ó : 17 y 10 Ñ 10 V m C m 0 0 0 03 3: 3c 30 3 ym i Y E E E a c 0 o 

i i° á rñóhiv°arº'mv°»u vi m - lvl-1--y--l-l l 
_I -1-'I' l -I 

Byte Back 
Rt. 3, Bx. 147 
Brodie Rd., Leesville, SC 29070 

Cinagro Software 
155 Seventh St. 
Rochester, NY 14609 

Compusa 
1101 Bristol Road 
Mountainside, NJ 07092 

Compusoft Publishing 
535 Broadway 
El Cajon, CA 92021 

Computer Add-Ons 
664 North Michigan Ave., Suite 1010 
Chicago, IL 60602 

Computer Continuum 
301 16th Ave. 
San Francisco, CA 94118 

Data Assette 
52 S.3 Third St. 
Oxford, PA 19363 

Datacon 
P.O. Box 41 

Flossmoor, IL 60422 

Down East Computers 
Box 3096 
Greenville, NC 27834 

E. Arthur Brown Co. 
1702 Oak Knoll Dr. 
Alexandria, MN 56308 

E.Z. Key 
Suite 75, 7111 Southern Artery 
ouincey, MA 02169 

Filesixty 
P.O. Box 1469, Murray Hill Station 
New York, NY 10156 

Group Technology Ltd. 
P.O. Box 87J 
Check, VA 24072 

Heath Computer Services 
950 E. 52 South 
Greentown, IN 46936 

Hunter 
1630 Forest Hills Dr. 
Okemos, MI 48864 

Intercomputer 
Box 90, Prudential Center 
Boston, MA 02199 

Jameco 
1355 Shoreway Rd. 
Bellmont, CA 94002 

Leading Edge 
225 Turnpike Street 
Canton, MA 02021 

Memotech 
7550 W. Yale Ave., Suite 200 
Denver, CO 80227 

Pleasantrees 
7760 N. Hopdown 
Tucson, AZ 85741 

Practical Programs Inc. 
P.O. Box 93104 
Milwaukee, WI 53203 

Ouicksilva, Inc. 
426 West Nakoma 
San Antonio, TX 78216 

Ramex International 
P.O. Box 50 
Utica, MI 48087 

Robotec, Inc. 
P.O. Box 55 
Rossford, Ohio 43460 
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Simplex Software 
55 Sutter St., Suite 623 
San Francisco, CA 94104 

Sinclair Place 
P.O. Box 2288 
Redmond, WA 98052 

Sinware 
Box 323 
Dixon, NM 87527 

Solutions 
P.O. Box 1144 
Piscataway, NJ 08854 

Sophia Systems 
15122 Pheasant Drive 
Surrey, B.C. Canada V3R 4X6 

Sourceware, Inc. 
P.O. Box 1579 
Vernile, VT 84038 

' 

Speedware 
2611 W.49th 
Austin, TX 78731 

Strategem Cybernetics 
286 Corbin Place 2E 
Brooklyn, NY 11235 

Suntronics 
12621 Crenshaw Blvd. 
Hawthorne, CA 90250 

Sybex Inc. 
2344 Sixth St. 
Berkeley, CA 94710 

Sync Master 
Route 1, Box 122 
Oak Ridge, NC 27310 

Tapemasters 
P.O. Box 38651 
Dallas, TX 75238 

Timeworks 
P.O. Box 321 
Deerfield, IL 60015 

21st Century 
6813 Polk St. 
Guttenberg, NJ 07093 

York -10 Computerware 
24573 Kittridge St., Dept. S-4 
Canoga Park, CA 91307 

Zebra Systems, Inc. 
78-06 Jamaica Ave. 
Woodhaven, NY 11421 

INSTRUCTIONS: 
This Product Directory will help you 
locate manufacturers and suppliers 
of Timex/Sinclair products and 
services. If you would like further 
information, please fill in the 
coupon completely and circle the 
number corresponding to the 
company(s) you would like more 
information from. 

Mail to: 
Sync Magazine 
One Park Avenue 
New York, N.Y. 10016 

SYNC MAGAZINE 
One Park Avenue, New York, N.Y. 10016 

Name 

Title 

Company Name 

DSPD 1283 

Occupation 

Address 

City State Zip 

1. How many microcomputer(s) do you own? (Void after Feb. 15, 1984) 

A. 0 None B. 1 C. 2 D. E 3 Or More 

2. Which Brands? (Check all that apply) 
A. 0 Apple E. 0 Heath/Zenith I. E Texas Instruments 
B. E Atari F.0 IBM J. E Timex/Sinclair 
C. Commodore/PET G. 0 Osborne K. 0 Other (please specify) 
D. 0 DigitalEquipment/ H. 0 Radio Shack/ 

DEC Tandy/TRS-80 

I would like more information on the following companies: 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 



340'`IN 
OTE e Panel Wldtn 7.5' 
DTE.11 Panel Width Co. tat 
OTEA. Panel W 0th 13 5" 

DTE 20 Panel Width 19.25 
OTE 22 Panel Width 21.375' 

VOICE SYNTHESIZER 
FOR APPLE AND COMMODORE 

r -d~ T 

/ I 

, ..o. iw._ 

JE520CM 

Over 250 word vocabulary -affixes allow the lormallon of more 

than 500 words (Whin amplifier, speaker, volume control, and 

audio lack Recreates a clear. natural male voice Plug -In user 

ready with documentation and sample software Case size. 
7541. x 314W x 1.3/80 

APPLICATIONS: 

Security Warning Telecommunication 
Teaching Handicap Aid 
Instrumentation Games 

lee 0E500 VOICE MIME SIZES erli plop rOpnt Into your compeln and ¡Me you le 

any +ppiruoon Ullrriny Nano. Semloonduclor. Otónaleve 
Speech Pecasme iC lend four custom memory shell. Me JESrO fompr.,an 
natural lessor nle 01p0.1 memory, Inciudnp In, olo9o0.100.11001 and empn,su 
The mull h en sdnm.ty [411, n,tur,l retaur.ion 
Pool NO. Descnprlon Price 

JE520CM For Commodore 64 & VIC-20 . 5114.95 
JE520AP For Apple 11, 11+, and Ile S149.95 

p 

IT 
C 

Ms 

2d 
Cie 
C34 
MO 
C50 

Culo 1041 

.r:::::::eyar.epp, 1 
r en 

w- -dR r 

CARD -EDGE CONNECTORS 
LTwer.1 14 10 99 100 

rb 

50 

111 70º 114 
2e. r39 /04 
1>1 7 9 }51 
, el 3T n9 

11 155 3 3 

SOLDER 
TRANSITION 
CONNECTORS 

FOR PERMANENT 
TERMINATION 10 PRINTED CIRCUIT 904805 

Pan 

Sinn' 
1175 

5134 
fug 
5150 

40 

541 

Oboe 

99 

I 15 

o 

fan 
ITT 

::ww:l' 

K40/KT SOCKET CONNECTORS 
114 4,1 

TM Fe Twee.. 
n` 

534 

540 

Sea 

la 
40 

50 

leper 
cr'..n. 

COm.[I/ 
M we cM.r4 

L1 11 99 

MALE CONNECTOR 

mapnw = 
N 

99 ITT 

tarn 

lm 

1 

35 

5. 
In 
}T 

51 

1171 

11154 

sto 
sfa 

7. 

40 

50 

01 

4 41 

5 41 

541 

115 

rn 
5 ,5 

1 15 

149 
T 
T 

15 

r"ls 
Micro -Logic Corp. 1,, 

we 

MICRO -CHARTS II" re 
Aky 

fully decoded data Imlanl access 1 aced me, coma enensir e Calmest 
Inn .11 ,n domed Lledl um PT10 PUTT 10I DiNmea ersó Inpt electf Clear I. concise tables m lug insnudbon set dIL55emmy ASCII tau comerpm 

a tugs mew., 9s lump interrupt ºmaura {MOM dyne 

duaren, dog Mires 6 maco mat 
Inn NO REFERENCE PRICE 

ML -Z80 280 CPU 55.95 
ML -8080A 8080A/8085A 55.95 
ML15502 6502(65X X) ..$5.95 
ML8048 8048, Relatives $5.95 
ML -7400 540017400 TTL Pin -Outs 55.95 

BOOKS 
30001 National CMOS Dale Book 119511 56 95 

1640 609.51 74C, CDa000, end AID Converters 
30003 National Linear D.1. Book (1952) 511,95 

11376 page5l LM, LF. ADC. DAC. LN Series 

30000 National Memory Dal. Book 119801 5495 
0464 pages) RAMS. ROMs, PROMS, EPROM. Series 

30009 Inler.v Dots Book Ie9531 59.95 

11356 pages) Complete Ile 
300,0 MellonI Audio/R.dlo Handbook (1990) 55 95 

1240 pages) Pre Amps, AM. FM 5 FM Stereo, Power Amps 

30012 Nlional PAL Date Book 09921 15.95 
1176 pages) Appiication Notes, Line., Briefs. etc. 

30013 Zllog Dare Book 119031 57.95 

1611 pages) M croprocessor5 and Support Craps 

210830 Intel Memory Component. Handbook 119531 514.95 

1798 pages) Contains all Appl,Gllon Notes. Anicie 
Reprints, Dale Sneers. and other design mformatlon 
on Inlets RAMS. EPROM., E'PROMs 6 Bubble Memories 

210844 Intel MNrowoca*sir 5 Peripheral Handbook 119031 514.95 
01027 pages: Contains Data Sheets on all of 
Intel s Microprocessors and Peripherals 

A 
Mw11 

36 -Pin RIBBON 
CENTRONICS CONNECTORS 

M Me 

CInNr 
C[elu 
Cinaa 
Clll7e. 
COMM 
CIM4f 

Vs P 
romps, 

14 see 

14 ,a 

: mar ' 
3 female 

11 

19 

7 95 

r he 

1e1 
115 

fH 

59 

I 9 

24 -Pin 
IEEE4BB 

sk 
4 29 

5e. 

49 

195 

0 -SUB 
CONNECTORS 

mwe ins/ 

1 

I 
ID 99 00 

COIN 
Co155 
COT. 
cdanf 
CHUM 
cw755 
coo7P 
COU1S 

114w 
efemau 
If Um 
15 Tempe 

75 Pm 
75 

37 Mm 
37 fern. 

195 
139 
3.5 

5 

5N 

5 1 7. 
º> 

2 45 
IM 
3 fs 

1 

4 79 

549 
5 95 

715 

)T 
e. 

309 
, e. 

T 
IS 
09 

5 15 

28AWG FLAT GREY CABLE CUSTOM ASSEMBLIES 
n at 

[memo Comma 
Pm h Cm.11ea u roes na few 

171.9 
17114 
171 11 

III It 
111 20 

1 74 

474 25 

1T 
171 la 

11 a5 

nI 
31 

I 49 

In 50 

nowt Ole Si ,1ld.an 

MIT 
a IS 

3i y 
}r 

, 

I15 5 

uW41Vr fir00de 
T rMw4 rW Sraau 
to rMWc 1W Su,Re.a 1f 
75 MW414r sa.n0u 
26 MW41W Si m14a 
34 75.4 immea ee 

lb te.w41W fa.na.a eS 

37 MOM Mr sbuaea 
0 

SO Mara lwMine. e. 

14440,f 1 íMM51mre.o.Inem.a Cerhow[a Ton Ñ awl. mee [enemas conrKKla on ire prim 
end y 

Cf S'.CEM CuetO. 

+ 

e.3mt e 1510ENlayl 511 41 

wee e.. nfM}fITl60u 
0e I 51e n 

10p fe uo Mime ...awn. 0091. 5 } DO 

rx,xtroblo.n. LOOM Lueloy Laate oua [0t 11149 
yen. wet ry year 
01 va[w K rC1inM,.Na ouw pn y0aemNr1 Ml.rcrasl 

Mr 
u1MuMuo 

.151111011 051 el 
M0 MIL.. ow tullo n[IRaIC RSSEMMS 

fIa'E ̀ oca 

Sel un c00041 IRa nylal oM eSl Cu5r010 CASES 

4 -Digit Fluorescent Alarm Clock Kit 

R 7 

B.19111 4.01910 0.5' high display 10 minute .none. alarm 
AMIPM Indlcalor 

the JFiSo O41. all be 00,4a 1M loop droner 00cí wan 24.hour alarm Me pock 
WWI O 5" SOT telm.green neuron. dtoplay The 74 hew alarm 800.0 ono 

mer e aloe and imm0a,ly l.eenab» Ie. alarm Mum ectmele l4 Mu 

W ret l PM km íd . an 0ecumminan, umpoun, cos. and .11 banner., 
SM VIM 3a b-V',M 1,1 
JE750 Alarm Clock Kit 529.95 

ACCESSORIES FOR APPLE' COMPUTERS 
Numeric/Auxiliary Keypad 

for APPLE Ile' 

JaeN 

2E414 

TT{ venTs K. 
.+.. :4pa: ,r.7n JOT .y.nb,,..emadi4a 

.n . ue s.[,n 7r o.»I. w Ten, uadOTT 

1E614 A.,mst.e.rld re.Iea $89.95 

Extended 80 Column/64K RAM 
Card for APPLE Ile' 

i 

.. 

ll. r5 : . 

{R!lOri _ 
41.7.5 ow 

At 

n 00. 0el.w+ar.e..O.Iww .. una 

JE864 A..mbi.d.ndTester, 5149.95 

JE664 EPROM PROGRAMMER 
8K TO 64K EPROMS - 24 AND 28 PIN PACKAGES 

Programs, e.ld.l.0 and Pieces la property 014000 111113Ne Emulate. MOM, 
EPROM, 15131C Compute mNrlan for .mine/Dieu. loading leads data 

to Rao d, keybeatd Changes dale In IAN ay keyboard LMT, RAM mm en 

EPROM Compere. EPROM. la diadem dine/enc. Cep. 01500, 0011111111. 

090 11561[, 6090r w IOW power tonaumpran EneAaw. Cale-ua0,Mlaa, 
heat ran panels ./S,Add mocha Olson end pecu Sue' 15'5/61L a e%1 a 

3'5-11 WI eel Ib, 

JE664-A EPROM Programmer 1995.00 
-m 6 Tested 1101.0.5 JM164 000,01 

JE665 - RS232C INTERFACE OPTION - The-1E6659523/C inmtace 
O.ma I. cm.p.rer access to the JE664 s RAM Same/. Solace *amen in 

110 n 0 rinned ry TOS 80' Model I Level II Computer Baud rate 9600 Wad 
on 56,11 odd pan, Slop tills 2 opl00 may be adapted loaner tmpulers Ine 
J16E5 can be 'refaced to any 1093urm wan an 05232 pat Inlamatdn n 4I10 pro 

swe0la Imerl+em9 to 308 CP/M systeno wan en 9S7)2 Pal 

JE664-ARS FMOMPro9'ammer.uFb65Damn $1195.00 
d and leslep (Includes OMISA 400041 

EPROM JUMPER MODULES - The 30564. JUMPER MODULE Inm nerbl 
4Odu41 is a pug n Module 11011 pre sets 00060 rat Draper 005010 nap poi., to 
Ire EPROM 6 con' EPROM socket connections for Mal wnxulal EPROM 

P/N EPROM EPROM MANUFACTURER PRICE 

JM08A 
1M16A 
JY16B 
10324 
J037B 
J037C 
31,4644 

JM61B 
JM64C 
14640 

2705 AMO Motorola 11a10Ml lnoA I1175vi 

716 7852516 Intel 0010s0la Natrona NEC II (2501 

1457116 400000 111.5 5 121 

1052537 Motaaa 1117501 

2737 Avg Eulrlsu NEC nlxM 101017501 

7737417101 fu1,isu 0.3417101 
BCMA/64 
1.4054581704 000o0001210) 
7161 Inlei 12101 
1950564 NI'25V1 
N4877646 0001171vi 

UV -EPROM Eraser 
8 Chips - 51 Minutes I .. 

-_rte 

514 95 

314 95 

014 IS 
314 94 

511 95 

511 95 

514 95 

C14 95 

514 95 

514 95 

1 Chip - 37 Minutes 

Emma 2708. 2715, 2732. 2754, 2515, 2532, 2541. E ..... up toe chip. 
within 51 minor., 11 chip In 37 minuted. Malnleln. con.lenl moose. 
dlnna 01 ono Inch. Special eonducnw loam liner umin.u. .l.Bc 
buildup. 5ultaln safety lock 10 pr.vem us..porms. Compact - only 
9AO. a 3.70.. 2.80'. Complete faith holding tray for 6 chips - 

DE -4 UV -EPROM Eraser ...s79.95 
UVS-11 EL Replacement Bulb - - - . 516.95 

IMP 504" APPLE' 
COMPATIBLE 
DISK DRIVE 

tul Shugen 50390 1095400, rack 
/rammed damp. 35 ITT, - [TWO. 
TT 

:800 

cor DWS ern 
114,1 plug into year disk 00e- 

ur0 3íu 6lb . ]Wm4' 
1 9/16"D Waphl' lbs 

Part No. ADO -514 $195.95 

Ja® Digital Thermometer Kit 
Dual - witch 
controls e tor indoor/outdoor 
or dual 1101í1011g - Can be 
Mended to 500 feel Con 
tenuous LED 8' hl dteply 
Range .40, to 199'F, 40'C 
10 1001C Accuracy a 1 

P.7:\ nominal Cobb.. for 
FanrenhOrlleel51u5 

' - - Srmuleled walnut case AC 

JE300 $39.95 6ZIIL:°]p1Mr,ctiuóed 
Slap 

Switching Power Supply 
for APPLE II, II+ and lie' 

Pad No KHP4007 57995 

Cooling Fan for APPLE II, 
11+ and Ile' 

Pad No APF.I 94995 

8" FLOPPY DISK DRIVE 
m,n. 

p TL ` Shugart 801R 
1rt compatible 

SingleSlded 
a 

1 
77 Tracks 

400/800K Bytes 
Capacity 

Industry Standard 

Inc FDDtov.e e Floppy Disk Drive Mode., Stendam1 features 
single or double density Recording mode FM single, MFM double 
denuly Tanner rote 2500 tins/sec single density. 5006 Oils/sec 
double (Mostly The FDD100-8 is deslonea to work with the single. 
sided son seclored IBM (Mae. 1, or en disk cartridge Poe., 
115VAC w 50,60514 24VDC 4) 1.7 amps m.., 500C W 1 2 amps 
ma.. Unit as piclured hove (does not Include case. power supply. or 
cables) SIN: 1355 W e 14'L x A,5"H, Weighs 12 Me Incl. 9609 
manual 
Pen No. Price 

FDD100-8 . . $169.95 ea. 

Universal Computer Keyboard Enclosures 
01E B n0e'. Tool'[ ures 

are degr. u y dills 
199 rr '1e., 11.dó 

t% endnKKes in mocha brown linos,. 

30 Sliding rear/bottom ./ 
component access' COD/m1, tl 

01 

panels 060 
m.k 49 4100:m 11D11001,noshl O 

1tinmlla genwnsa awn Mier 116140n 
9eeted lop6Podern panellf Ira coamg ellicwncy 

Rigid eonslracon provides unamdon applicatons 
Assembly Instr W tons included 

524.95 
527.95 
529 9s 
534.95 
539 95 

POWER SUPPLY +5VDC Ur 7.5 AMP. 12VDC ® 1.5 AMP SWITCHING 

1 

ul 115VAC 560011111 3 amp/130VAC. 50x, n 1.6 amp Can rea 000.er mapa select ,n. 
1115/2souoCI Oulpul' 5VDC 07.6amp. 10000 el I b amp a n 01k pm coi urn' se 

13V.-0. 3w x WI 611, 
Pan No. PS94005 .... 539.95 each 

POWER SUPPLY 4 -Channel Switching - Apple Compatible 
blrllou,O mim'sOopuler, trmlMl medical equiprnent VT p,w.00 tentrel a0DM.lwne ie 

Put 90130VAC Il-coon, Output 5000 SA .5VDC 1, IA, 12VDC 6, IA -12V0C (s IA. 

1111. ten 0 0% IInri. 0000 p p ,Td 14p. a 1% OTeee ens pretSaien Ah1 5V man so - 
0.11 10% 43/11"L . 1.7/11 V/ a 4.15/10"1 WI. 1'h lbs. 

Part No. FCS-60411 .. . .. . . . 569.95 each 

510.00 Minimum Order - U.S. Funds Only 
California Residents Add 131/s% Sales Tax 
Shipping - Add 5% plus 51.50 Insurance 
Send S.A.S.E. for Monthly Sales Flyer! 

MasterCard I91{aMtgVYrY l 

Spec Sheets - 30c each 
Send $1.00 Postage for your 
FREE 1984 JAMECO CATALOG 
Prices Sublec to Change 

J1NMI Order EMelronN:eWorl4ferld. 
a 

amero 
'ELECTRONICS 

IBM MEMORY EXPANSION KIT 

SAVE HUNDREDS OF SSS BY UPGRADING 
MEMORY BOARDS YOURSELF! 

Moat of Ins potful*, memory bo.rd..Row you 10 add en ddRlonel 
94K. 1260, 192K, or 254K. 711.1151,484K nil ello 1opul.1. Mee. now. 
In 940 bye. Incr0menl.. The kit Is simple lo Moen - 1.0.1 Maul in. 
1115 600 RAM chips In Me provldd .oaI..nd eel ma two arm,. 

I Iron Di II In I d.0 

IBM64K (Nine 200ns 64K RAMS) 549.95 

EXPAND YOUR MEMORY 
TRS-80 to 16K, 32K, or 48K 

-Model 1 = From BK la 16K Requires ill One Mt 
Model 3 = From 46 to OAK Requires 131 Three Kits 

Color = From 41( to 166 Requires (1) One Kit 
"onto 1 .00.0000 wan Expansion mare up le on Toe km 9909.99 

- On N 5.0006 far urn 164 Di Ea04M'00 - 
TRS-16K3 20ons for Color 8 Model III 512.95 

TRS-16K4 25Ons for Model I..... .. 510.95 

VISA' 

1355 SHOREWAY ROAD, BELMONT, CA 94002 
12/83 PHONE ORDERS WELCOME - (415) 592.8097 Telex: 176043 

TRS-80 Color 32K or 64K Conversion Kit 

Easy to Install III comes complete wilts 6 ea 41842 1200ns) 5405 

dynamic RAMS 6 conversion documentation. Convert TRS80 color 
computers Oils E circull boards, 6 all new color computers 10 32K 
Minor modifications of 326 memory will allow the use of all the 61K of 
the dynamic RAM providing you have FLEX DOS Operating Iyslem, 

TRS-64K2 $44.95 

Circle No. 21 on Free Information Card 



compuiets ¿.E lect mn les Marketplace 
CLASSIFIED RATES: Per Word, 15 Word Minimum. COMMERCIAL: $5.00. PERSONAL: $3.00, EXPAND -AD*: $7.50. Ads set in all bold type Ca 20% premium. Ads 
set with background screen @ 25% premium. DISPLAY: 1' x 254", $605.00. 2" x 21/4", $1,165.00 3" x 21/4', $1,675.00. GENERAL INFORMATION: Frequency rates 
and prepayment discounts available. Payment must accompany order except credit card -Am. Ex., Diners, MC, VISA (Include exp. date) -or accredited ad agency 
insertions. Copy subject to publisher's approval; must be typewritten or printed. First word set in caps. Advertisers using P.O. Boxes MUST supply permanent ad- 
dress and telephone number. Orders not acknowledged. They will appear in next available issue after receipt. Closing date: 1st of the 2nd month preceding cover 
date (e.g., Mar. issue closes Jan. 1). Send order & remittance to: Classified Advertising, COMPUTERS & ELECTRONICS Magazine 1 Park Avenue, New York, NY 
10016. To Charge your ad to a major credit card, call Lois Price at (212) 725-7226. For Customer Service, call (212) 725-4312. 

FOR SALE 
GOVERNMENT and industrial surplus receivers, trans- 
mitters, snooperscopes, electronic parts, Picture Cata- 
log 25 cents. Meshna, Nahant, Mass. 01908. 

ELECTRONIC PARTS, semiconductors, kits. FREE FLYER. 
Large catalog $1.00 deposit. BIGELOW ELECTRONICS, 
Bluffton, Ohio 45817. 

RECONDITIONED TEST EQUIPMENT $1.00 for catalog. 
WALTER'S TEST EQUIPMENT, 2697 Nickel, San Pablo, CA 
94806, (415)724-0587. 

ELECTRONIC CATALOG. Over 4,500 items. Parts, 8 com- 
ponents. Everything needed by the hobbyist or techni- 
cian. 52.00 postage 8 handling (United States Only), 
refundable with first $15.00 order. T 8 M Electronics, 472 
East Main St., Patchogue, NY 11772. (516) 289-2520. 

PRINTED CIRCUIT BOARDS, your artwork. Quick deliv- 
ery. Reasonable. Atlas Circuits. Box 892, Lincolnton, NC 
28092.(704)735-3943. 

SATELLITE TELEVISION...HOWARD/COLEMAN boards 
to build your own receiver. For more information 
write...ROBERT COLEMAN, Rt. 3, Box 58 -APE, Travelers 
Rest, S.C. 29690. 

RF MODULATORS for SATELLITE TELEVISION, MICRO- 
COMPUTERS CCTV. Also monitors, cameras, kits. FREE 
VIDEO CATALOG. Phone (402) 987-3771. Dealers Wel- 
comed. ATV RESEARCH, 13-P Broadway, Dakota City, NE 
68731. 

CABLE TV CONVERTERS & EQUIPMENT. Plans and 

parts. Build or buy. For more information send $2.00: C 

& D ELECTRONICS INC., P.O. Box 21, Jenison, MI 49428. 

FREE FLYER! IC's, resistors, capacitors, jacks, etc., plus 
SSM music synthesizer/audio IC's, power amp modules, 
analog delay IC's, computer books, and more. Also plans 
for analog delay/chorus unit! PGS Electronics, Route 25, 
Box 304 Terre Haute, IN 47802. 

CABLE TV 
Buy Direct & Sara 
SUPER SPECIALS i Op 

411 CHANNEL 
CONVERTER 
'29" 

Advanced Sold State design and om 
curry allows you to receive mid & 

super band channels Restores pro 
grammmg to Video Recorders 

36 CHANNEL til- CABLE E 

CONVEROL TER CONVERTER 
569vá 

JERROLD 400 
THE ULTIMATE CABLE TV 7 CONVERTER . 60 CHANNEL 

INFRARED 
REMOTE 
CONTROL air '129" 

Send 15 for Compete Catalog 

DIRECT VIDEO SALES 
P.O. tax 1379 

JEFFERSONV7_LE, INDIANA 47130 

CALL 
ía12 -ó247M 

POLICE CODE UNSCRAMBLERS, lets you hear the coded 
messages of Police, Fire and Medical channels; plus other 
scanner accessories, satisfaction guaranteed. DNE Inc., 
Rt. 7, Box 257-A, Hot Springs, AR 71901. (501) 623-6027. 

RESISTORS, 1/4W55W5%C.F., 3C ea., 1% Metalfllms. NO 
MINIMUMS. Quantity Discounts. Write: JR INDUSTRIES, 
5834-A Swancreek, Toledo, OH 43614. 

FREE CATALOG. Large selection of electronic kits and 
parts. Chaney Electronics, Box 27038, Denver, Colorado 
80227. (303)781-5750. 

IF YOU ARE READY TO BUY OR SELL MICROWAVE ANTENNA SYSTEMS 

GAMES OR SOFTWARE, YOU NEED... 

camau i eR SHOPPCR 
Over 100 pages each month. Deal with individuals nation- 
wide Low ad rate, only 12' a word. Subscription: 510/year 
MC 8 VISA Money back guarantee 407 S Washington, 
P 0 Box F599 T lusvllle, FL 32780 (305) 269.3211. 

CABLE TV 
CONVERTERS & EQUIPMENT 

We have the largest selection of 
JERROLD and OAK cable converters and 
equipment. Such as: Jerrold SB-3, Oak 
N12 and Jerrold 61 channel remote 
control converter with FULL features 
DRX3-DIC-105. Plus others. 

CABLE TV KITS 
Cable TV Kit (Jerrold gated pulse) 39.95. 

We also have a large selection of cable TV 
and kits including all parts, silk screen, PC 
board and complete instructions. 

Send for informative catalogue $2.00 

J á W ELECTRONICS, INC. 

P.O. BOX 61-K 

CUMBERLAND, RI. 02864 

CABLE TV SECRETS, the informative publication the ca- 

ble companies are trying to ban. HBO, MD4ie Channel, 

Showtime converters, etc. Send $8.95 to: CABLE FACTS, 

Box 711 -PE, Pataskala, Ohio 43062. 

WHOLESALE: MATV/CATV/VCR equipment, Antennas, 
Audio, Cables, Adapters, Original and Replacement Car- 
tridges, Styli, Telephone Accessories. Radios, Cassette 
Recorders, Speakers, etc. Send letterhead for catalog, 
212-897-0509, DAMP, 66-19 Booth. Rego Park, NY 11374. 

SATELLITE TELEVISION INFORMATION $4. Build or buy 
your Earth Station. Satellite Television, RD 3, Oxford, NY 
13830. 

ELECTRONIC KITS -Low cost Power Supplies. Ampli- 
fiers, Alarm Systems. etc. Catalog $0.25. CBBI, Box 222. 
North Granby, CT 06060. 

Worlds Most Remarkable Radar Jammer! 
- _ -v. 

ó 
J J w.Q 

e 
- r 

Causes speed radar guns and devices to read out your choice of 
either a percentage of your hue speed when in aa-omatic moos 
(example: Your speed; 76 mph, auto mode set for 7545, speed 
displayed - 57 mph), or the speed that you dial in *ben in manual 
mode. Transmits orb in the presence of speed radar, or by manual 
override. Operates on both X and K bards. WARNING: The device 
described in this literature is not legal for use against police radar, 
and is not FCC approved. 
For complete literature and plan package, send 514 95 lo: 

Philips instrument Design Co. Inc. 
8135 S.W Nimbus, Building 0111, Suite 8114C 
Beaverton, Oregon 97005 

Freq. 2.1 10 2.6 GHz 34 db Gain 
COMPLETE SYSTEMS las pictured) 
Commercial 40- Rod Style 589 95 
Parabolic 20" Dish Style 87995 

TWO YEAR WARRANTY 
PARTS AND LABOR 

CALI OR WRITE FOR KITS PARTS 
INDIVIDUAL COMPONENjS 

We Repair All Types Down 
J Converters 6 Power Supplies 

Phillips -Tech 
Electronics 
P.O. BOA 34772 
Phoenix, AZ 85067 
16021265-0255 

Special Quantity Pricing Dealers Wanted 

VISA 

COD'S 

`\ MULTI -CHANNEL 
MICROWAVE 

Complete Antenna Systems from '69° 

Full 800 Mhz Range 
Tune 1.9-2.7 Ghz 

Includes all 
ITFS Channels 

DEALERS WANTED 

COO's and Credit Card 
Orders call TOIL FREE 

1-800-247-1151 

GALAXY 
ELECTRONICS 
6009 N. 61 Avenue 
Glendale. AZ 85301 
1-602-247-1151 

furl 
GOLD STAN 

,4 II 

TELE 
STAR SILVER 

- 

STAR 

_ríá:© D AM 
717. 7,557 _ . r r t- 

'Itom .i -l-Y. á:vó 
REMOVES VOCAL FROM MOST STEREO DISCS 

The Thompson Vocal Eliminator can actually remove most or 
virtually all of a solo vocalist from a standard stereo record and yet 
leave most of the background music untouched! Not an equaliser! We 
can prove it works over the phone. Write or can for a 24 One 
brochure sill demo record 

Write to: LT Sound. Dept. CE, P.O. Boa 338, Stone Mountain, 
GA 30086 - Phone (404, 493-'258 

AS 

FREE Catalog of special function IC's and quality com- 
ponents. Goldsmith Scientific. Box 318M, Commack, New 
Ycrk 11725. 

Personalize your computer 1x3 golden selckback name- 
plate. Specify 15 letters maximum. 4.95 ML Productions 
Box 47 Willmantic. CT 06226. 

LCD PEN WATCH. ideal for Christmas. Special, 2 for $7.00. 

Calculator alarm wristwatch. $14.00. Telephones. Guar- 
anteed. Fantastic, unusual gift items available. Send $1.00 
for catalog. Vlsa/Master Card. Starburst Industries, 6354 
Van Nuys Blvd. Suite 161. Van Nuys. CA 91401 (213) 994- 
5671. 

MONEY BACK GUARANTEE. Easy to Install Circuit adds 
intercom/Hold capability to phones for under $10. Plans 
$5.00. Information SASE dB Enterprises, Box 8. Oradell. 
NJ 07649. 
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GEARMOTORS 535.00. 12VDC (6-36) 60 RPM. 1 /6 HP. In- 

structions. Also speed controls. Drives robots, antenna 
doors, gates, carts. Sepac, 625 NW 41 Street. Seattle, WA 

98107. 

CORDLESS TELEPHONE OWNERS: prevent unauthor- 
ized calls with Call -Garde." Write: Broadcast Company 
Ltd., Box 59, Westmont, IL 60559. 

ANTENNA (antimultipath type) for TV (UHF, VHF) 8 FM. 

Patented slotted array, 26' x 48-, hanging vertically, inside 
outside use. Patented, guaranteed. Sent for only $12 but 

FOB. Cash, VISA, COD OK by SADCO. 11621 Hughes NE, 

Albuquerque. N.M. 87112 (FOB about $4.00). 

PCB 15' sq-in. FREE DRILLING. Quantity Discounts. In- 

ternational Enterprise, 6452 Hazel Circle. Simi -Valley, CA 
93063. 

DISCOUNT SOFTWARE -35% MINIMUM BELOW RE- 
TAIL. We carry all available educational, business, enter- 
tainment software for Apple, Atari, TI 99/4, VIC20, 
Commodore 64, IBM-PC, TRS-80. Hardware: Gemini 10x- 

$300. Okldata, Prowriter, Banana -$200. Hayes smartmo- 
de m-$200.Over 100 more hardware catalog for your com- 
puter. Specify make. MULTI VIDEO SERVICES P.O. Box 
246, East Amherst, N.Y. 14051 

TOP QUALITY G-10 CIRCUIT BOARD less than 1' sq. in. 

10 lb. Assortment $19.95, or cut to size 4' sq. in. (min. $10). 
Harris, 193 Clinton Heights, Columbus, OH 43202 

PRINTED CIRCUIT BOARDS... Projects this Issue. Also 
custom boards, your artwork or ours. Quality. Competi- 
tive prices. Century Instruments, 400 Maxey Court, #4, 
Yukon, Oklahoma 73099. (405) 354-0347. 

SATELLITE TV RECEIVER BREAKTHROUGH! Build your 

own commercial quality receiver now! Instruction man- 

uals, schematics, circuit boards! Send stamped enve 
lope: XANDI, Box 25647. Dept. 22T, Tempe, AZ 85282. 

1983 TAX RETURN HELPER for TIMEX and COMMO- 
DORE. Form 1040 and Schedules A, B, C. 0 and E. T51000 
$15.50. TS 2000 519.50, VIC20 8 C64 $24.50. KSOFT CO., 

845 Wellner RD., Naperville, IL 60540. 

SEND FOR FREE DISCOUNT CATALOG: electronic com- 
ponents, parts. HORIZON SALES, P.O. Box 646, Fra- 

mingham, MA 01701. (617) 875-4433. 

VIC, CBM 64 basic compiler subset, two pass Assembler, 
spread sheet programs. 40 column display on VIC via 

software. $15 each. VIC 8K required. Specify computer, 
free complete list for SASE. Software Solutions, P.O. Box 
542, Sylvania, Ohio 43560. 

PRINTED CIRCUIT ARTWORK, DESIGN/LAYOUT. Qual- 
ity, professional, prompt. SOMMER CIRCUIT DESIGN, 
P.O.B. 635, Wooster, OH 44691. (216)263-693C 

DIGITAL TRAINERS AND POWERED BREADBOARDS... 
The most complete selection available ... at the lowest 
prices. For free catalog write, C -Systems, Box 2482, Ev- 
ergreen, CO 80439. 
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MUG "Á 

MAGIC COMPUTER 
"INPUT/OUTPUT' MUGS 

When hot liquid is poured in, one 
message disappears and another takes its place 
on the computer screen. Fascinating to watch. Big 
10 oz. size. Fine quality white English porcelain. 
MUG "B" -"Computer Expert on/off duty" 

ass ea. Plus 52 ea. for ship. & handling. 
Fla. residents add 5% sales tax. 

Visa or MasterCard accepted. Include card $, 
Expiration date and signature with order. 

Send for our free COMPUTERMANIA Catalog of 
other unique items for the computer buff. 

Cat Toll -Free Mon, -Fri. 9am-6pm 
1 -800 -B -E -S -W -E -E -T In Ha. (305) 687-9338 

sweet _gu m inc. 

- 15490 NW 7th Ave.. Dept CE123, N. Miami. FL 33169 

MULTI -CONDUCTOR CABLE -2 to 36 COND. AVAIL. FOR 
FREE INFO SHEET, WRITE: GORDON DEWEY, RD1, 

CENTRAL SQUARE. N.Y. 13036. 

CABLE T.V. EQUIPMENT. Channel 3 or 4 notch filter $20.00. 
Information $1.00. Goldcoast. P.O. Box 63/6025A, Mar- 
gate, FL 30363. (305) 752.9202 

roe 
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TIME- 
SHARE 
Only you and 
your fellow 
computer ex- 
perts will know 

,' / what time it is 

with this binary 
numeral wall 
clock. Hand- 
some simula- 

ted walnut finish, accurate quartz movement with 

sweep second hand. Perfect for office or home. 
Runs on one AA battery (not Intl). 11'/x" diagonal. 

I yr. warranty. 10 day money -back guarantee. 

'3995 Plus 53.50 ea. for ship. & handling. 
Ha. residents add 5% sales tax. 

Visa or MasterCard accepted. Include card #. 
Expiration date and signature with order. 

Send for our free COMiWTERMANIA Catalog of 

other unique items for the computer buff. 

Cat Toll -Free Mon: Fri 9am-6pm 
I -800-B-E-S-W-E-E-T In Fla. (305) 687-9338 

sweet gum.. 
15490 NW 7th Ave., Dept. CE123. N. Miami, FL 33169 

LOWEST POSSIBLE PRICES ANYWHERE! Computers 
Hardware -Software -Printers, Audio, Video, Car Stereo. 
ELECTRIFIED DISCOUNTERS, 996 Orange Ave., West 
Haven, CT 06516. MC/VISA. (203) 937-0106. 

KEYPAD operated ELECTRONIC LOCKS. Previously un- 
available! Detailed information and construction tech- 
niques on the LATEST in pushbutton convenience... Your 
private code prevents unauthorized access to: HOMES, 
TV's -VCR's, COMPUTERS, APPLIANCES, STEREOS, even 
TELEPHONES ... Eliminate tampering, theft, or possible 
injury. ILLUSTRATED manual full of plans, diagrams, hints. 
parts -lists 8 sources, JUST $6.95 ppd! MILTONOMNI- 
SEARCH. Box 5044 Dept. C, Ormond Bch., FL 32074. 

USA CABLE TV UNITS CANADA 

AMR ING PRICE BREAKTHROUGH! $7995 * 
ONLY 

Our model TX -200 is fully 
with the Jerrold Starbase-3 (SB-3) . The.TX-200 is 
engineered with Automatic Gain Control (A.G.C.) and 
uses only the highest quality components. Alll our 
units come to you fully assembled and thoroughly 
tested, They are finished in simulated walnut, or 
matte black to match any decor. The TX -200 is fully 
guaranteed for a period of one year, including all 
parts and labour. We also have units which are com- 
patible with the Oak, Hamlin and many other sys- 
tems. Our deluxe catalogue is available for $3.00. 
TELTECH LTD 120 Wall St. Suite 1044 Dept. CE -12 
New York. NY 10005 

'Please amid $3.00 postage and handling, Deakr,rqun,eyinrae0 

USED COMPUTER TERMINALS, printers, modems, ca- 
bles, surplus electronic parts. Specials: CRT's $20.00, 
Modems $35.00. Catalog $1.00. Rondure Company, 'The 
Computer Room' CE, 2522 Butler Street, Dallas, TX 75235. 
(214)630-4621. 

COMPUTER EQUIPMENT/PARTS 

SAVE 90% Build Your Own Minicomputer. Free Details. 
Digatek, 2723 West Butler Dr., Suite 20C, Phoenix, AZ 
85021. 

WANT A PLEASANT SURPRISE? Call or write for quotes: 
Atari, Commodore, Timex, T.I., Corona (IBM work -alike), 
Amdek, Anadex, Apple 8 IBM accessories. Hayes, More 
GET SURPRISED! HARDWARE SOFTWARE ANYWARE 
CO., 10 Coles Street, Brooklyn, NY 11231, (212) 596-3592. 

APPLE BUILDERS -Send stamp for our flyer of Apple 
parts. IC sets, ROM sets, component packages, Shu- 
gart -Apple modification kits, Apple 9 -track tape drives 
etc. Electrovalue, P.O. Box 376-P, Morris Plains, NJ 07950. 

HARD DISK DRIVE LIQUIDATION. Major OEM is liquidat- 
ing Inventory of unused Shugart 8' SA 1002 5.33 mega- 
byte hard disk drives. 5380 each. Western Digital's 
controller, $350. Call: LIQUIDATORS, 803.877-9828, or 
send check/money order to: 105 S. Main St., Greer, SC 
29651. 

DISK FILE -59.95 holds 150 disks: includes dividers, la- 
bels, backstops for 51/4' and 8'. Call: 800/225-0044. We- 

bers, Box 104CA, Adelphia, NJ 07710. 

COMPUTER SOFTWARE 

TI -99/4A MOON TRIP animated graphic program on cas- 
sette. Guide module through astroid belt. Then land on 
moon. Speech synthesizer and )oyst capability. $12.00 
postpaid. JAG Software, P.O. Box 2225, Dept ICE, Ocean, 
New Jersey 07712. 

DISCOUNT SOFTWARE -Available for Apple, TRS-80, 

IBM/PC and TI 99/4 personal computers. Profes- 

sional applications for the doctor, dentist, attorney, 

school administrator, teacher, contractor and gen- 

eral office personnel. Catalog $1.00. Write for 

MONTHLY SPECIAL OFFERS! Creative Discount 

Software, 256 S. Robertson Blvd., Suite 2156, Bev- 

erly Hills, CA 90211. 

COMPUTER PAPER-SAVES$s; Top quality. Fast ship- 
ping. Low single -carton prices. Super quantity dis- 
counts. Call A-1, 405 Third, Long Beach, Ca., (800) 628- 
8736 or (213)804-1270. 

FREE money saving bulletin on popular brand name pro- 
grams and books for your small computer. Superior, Dept 
CE, 8030 Westchester Road, Westchester, OH 45069. 

TI -99/4A PROGRAMMERS: Affordable Software! Cata- 
log, only St. PROGRAMS SOFTWARE, 1435 Burnley 
Square North, Columbus, Ohio 43229. 

FREE VIC-20 and COMMODORE 64 USERS GROUP 
MEMBERSHIP with software purchase. Why pay to be- 
long to a users group when you don't have to? Benefits: 
Newsletter, extensive club library, discounts, contests, 
questions hot-line and morel Free details -(803) 797-1533. 
Lords of Basic, P.O. Box 459, Dept. 102 Ladson, SC 29456. 

COMMODORE OWNERS VIC-20 and Commodore 64 

unique hardware and software free catalog from: Micro - 

ware Distributing, Inc., 1342B Route 23, Butler, NJ 

07450.201/838.9027. 

71.99/4A SOFTWARE: Programs for Astronomy, Mathe- 
matics, Finance, Education. Write: Eastbench Soft- 
ware, 1290 Cliff side Drive, Logan, UT 84321. 

VIC 20/s64 -WHOLESALE PRICES ON ALL PROD- 
UCTS! Send SASE: Omni Micronics, 404 Auburn Road, 
Waynesville, NC 28786. 

T/S 100 PROGRAMS: Financeaid (Barcharts, interest, re- 
cord keeping), Math Quiz (20 levels). Dlectrosolve (solves 
most electronic circuit problems) $6.95 each. Bill Kemp, 
Box 26086. Bluff Park, AL 35226. 

COMMODORE -64 OWNERS Craps, Address Filer, 21, 

Sprites, Reflex tester, Family Budget, Decision Maker, 
Adding Machine, Numbers Game and Hangman. All 10 

great programs for only $14,95. Please specify whether 
disk or tape is desired. Mail check or Money Order to C.M. 
Andre 8 Co., P.O. Box 5062. Glendale, AZ 85312. 

TRS-80, ATARI SOFTWARE: Science, Mathematics, As- 
tronomy, Music, Curve Fitting, Fourier Analysis. Statis- 
tics, Graphics, Finance. BROCHURE. Benchmark 
Computing Services, P.O.B. 385-B, Providence, Utah 
84332. 

VIC 20/COMMODORE 64 SOFTWARE. FREE CATALOG! 
Inexpensive and practical programs in education, home, 
and business. Mailing list/64 (disk) $16.00 typing practice 
(tape) $6.00 many more. FARTHEST FRING S.A., 101 

Highway Blvd., N. Pekin, IL 61554. 

STOCK MARKET SOFTWARE ... Send $10.00 for STOCK 
TREND DETECTOR basic program to: S.M. Decisions, Box 
362, Dublin, PA 18917. 

ZX81, TS1000, TI 99/4A Software, Send for FREE Cata- 
log: Midwest Software, 9922 Harwich, Crestwood, MO 
63126. 

COMMODORE 64 -BUSINESS SOFTWARE PACKAGE. 
Includes checkbook program. $10.00, Behen, 709 N. Shore 
Dr., Milford, DE 19963. 

TI -99/4A OWNERS. Send for free list of new and exciting, 
low cost software. D.E. Box 124 Hicksville, NY 11801. 

48K computer U.S. $380.00 or hundreds Apple compati- 
ble sottwares details U.S. $1.00 Reliant P.O, Box 33610. 
Sheungwan Hong Kong. 

JOIN THE PERSONAL ROBOT REVOLUTION. Meet 
Heath's Hero -1 and RB Robot's RB5x at Cal -Robot, P.O. 

Box 5973, Sherman Oaks, CA 91413. (213)905-0721. 

MONEY BACK GUARANTEE. Easy to install circuit adds 

FREE! Computer supplies catalog -Low prices -Satis- Intercom/Hold capability to phones for under $10. Plans 

faction guaranteed -DATA SYSTEMS, Box 99, Fern Park. $5.00. Information SASE dB Enterprises. Box 8, Oradell, 

Florida 32730. (305) 788-2145. NJ 07649. 



Horse Race Software-TRS-80, C64 VIC20, CALL OR 
WRITE for free catalogue, Computer Research Tools, 725 
South Evanwood Ave., West Covina, Calif. 91790 (213) 962- 
1688. 

DISKETTE FORMAT CONVERSIONS/DOWNLOADING, 
from $500. Port -A -Soft, 423 #800 N, Orem, UT 84057, 801/ 
226-6704. 

VIC 20 40 COLUMN DISPLAY. On tape, 8.95: NDPE, 102 
Hickory Ct., Portland, IN 47371. 

COMPUTER HARDWARE 

Eagle PC -2 52738; Compu Pro 816A $3998; Daisy Rider 
2000 $1197; Epson, Call; Okidata 92 $509; Hayes 1200 
$505; etc. WCB (707)544-5304, 1800C Hobble Lane, Santa 
Rosa, CA 95407. 

HARD DISKS 10MB for Apple and IBM only $1395, Ap- 

ple Compatible Disk Drives $189, Controller Card $55, 
1BM compatible t/bt drive $205, Monitors 12 inch $115, 

VERBATIM DISKETTES 51/ inch ssdd $23.55 BX. OZ 

tech, (800) 222-6677, in California, (408) 980-9987. 

COMPUTER PUBLICATIONS 
SAVE $ ON COMPUTER BOOKS 8 SOFTWARE! For FREE 
DISCOUNT CATALOG write: Downtown Book Bazaar, 
Dept. C, P.O. Box 2490, Brooklyn, NY 11202. 

USER'S BOOK for HP-41C/41CV. Hundreds of tech- 
niques and RPN subroutines. Send 515 per copy U.S.A./ 
Canada, (elsewhere $20) to: Corvallis Software, P.O. Box 
1421, Corvallis, Oregon. 97339. (503) 754-9245. 

AMATEUR RADIO 

VIDEOSCAN 1000 Slow Scan TV - HIGH RESOLUTION 
(amateur, phone line, monitoring, teleconferencing). 
CODE*STAR - DECODE Morse, RTTY, ASCII. LARGE 
LEDs or connect computer/printer. MORSE-A-KEYER - 
CW Keyboard. TRI-VOLTAGE POWER SUPPLY. Kits/As- 
sembled. FREE brochures. MICROCRAFT CORPORA- 
TION, Box 513 -PE, Thiensville, WI 53092. (414)241-8144. 

TIMEX/SINCLAIR 

KROK STAR SEARCH, NOAH'S ARK, finest programs 
available. Machine Language action, graphics. SASE 
Brown Cottage, 5486 Bright Hawk, Columbia, MD 21045. 

MAX' -Z-' TECH TIMEX HI -TECH educational programs. 
Hardware coming soon. For samples mail $2.00 to: CASH 
Progs., P.O.B. 318C, NFLD., NJ 07431. 

ZX DATA -FINDER, ZX PRO/FILE 8 much more profes- 
sional/game/hobby machine language software. Catalog 
505 (refundable). ROBOTEC, INC., Box 55, Rossford, OH 
43460. (419) 666-2410. VISA/MC. 

TIMEX SINCLAIR owners-get monthly news, tips, pro- 
grams, projects to expand 1000/1500/ZX81, $29 per year. 
Back Issues available. SYNTAX, RD2 Box 457, Harvard, MA 
01451. 

5 TS/1000 PROGRAMS FOR $5. Send SASE for details: 
Programs 3763 W. Crocus, Phoenix, AZ 85023. 

"MUST -HAVE"! UTILITY SOFTWARE. Cassettes-relo- 
catable machine language. SASA for BROCHURE-SIR- 
IUS WARE, 6 Turning Mill Rd., Lexington, MA. 02173. 

TIMEX 1000 SOFTWARE. David Leithauser's "MINE 
FIELD" $9.95. Many More. $1.50 shipping per order. For 
a FREE catalog send a 20' U.S. stamp to: Software De- 
velopment Associates, Dept. C4, 3328 W. Las Palmari- 
tas, Phoenix, AZ 85021. Arizona residents add 6% tax. 

TIMEX/SINCLAIR VIC-20 Bible pack design build any pe- 
ripheral Imaginable includes cassettes $39.95. Into. $6.00 
refundable. Jorge Sampson, Box 38663, Houston, TX 
77288. 

ARTIFICIAL INTELLIGENCE PROGRAM. Converse with 
ZX-81/TS 1000. 16K. Cassette, $10. Dynabyte, Box 2021 
Michigan City, IN 46360. 

FREE CATALOG for ZX81/TS1000. More than 60 differ- 
ent programs from 59.95-514.95. Discount Software, P.O. 

Box 2530, New York, NY 10185. 

FREE Timex/VIC-20/T199-4A/Commodore-64 programs! 
SASEs bring catalogs. Inexpensive! EZRAEZRA, Box 
5222 -CD, San Diego, CA 92105. 

NEW CHRISTMAS CATALOG. Send three 20' stamps; JPR 
SOFTWARE, P.O. Box 4155, Dept. -B, Winter Park, FL 
32793. 

C.B. EQUIPMENT 

CABLE TV SUNBELT SINGLES looking for a person of quality. Check 
our group. Details Box 83395, Oklahoma City, OK 73148. 

CHANNEL 3-60db notch filter. 63.5MHz. $32. Crosley,, 
Dept. 607, Box 840, Champlain, NY 12919. UNIVERSITY DEGREES BY MAIL! Bachelors, Masters, 

Ph.D.s ... Free revealing details. Counseling, Box 317- 

PE12, Tustin, California 92680. 
PLANS AND KITS 
FREE KIT CATALOG contains test equipment. Phone (209) 
772-2076. DAGE SCIENTIFIC, Box 144, Valley Springs, CA 
95252. 

ROBOTICS-BOOKS-build your own robot. Write now for 
FREE catalog! Kohn Co./CE11, Box 16265, Alexandria, VA 
22302. 

MAILING LISTS 

COMPUTER SHOW ATTENDEES N.Y., N.J.: 15,000 
NAMES. $30/M. P/S labels. For Into, (201) 297-2526. 

ALARMS 
BURGLAR -FIRE ALARMS for home, business, auto. In- 
stall yourself and save. Installation manual/catalog shows 
how. Shows latest equipment, accessories. Lowest prices. 
Send $1.00 (refundable). BURDEX SECURITY, Box 82802- 
CEL, Lincoln, NE 68501. 

PROTECT MICROCOMPUTERS AND ELECTRONICS! 
Free catalog of systems for SCHOOLS, OFFICES, HOMES. 
SGM Corporation, 6 West Main, Bound Brook, NJ 08805. 
(201)469-8585. 

WANTED 

GOLD, electronic, circuit board scrap, sliver, platinum, 
tantalum, mercury. Ores, metals assayed. Samples eval- 
uated. Wholesale Terminal, toll free 1-800-932-1010, (617) 
326-3442 In Mass. 

WANTED: Old Western Electric, RCA, tubas, Amplifiers, 
Speakers. Mcintosh, Marantz, Amplifiers, THORENS, 
Garrard Turntable. 713-728-4343. 

GOVERNMENT SURPLUS 
IS IT TRUE YOU CAN BUY JEEPS FOR $44 THROUGH THE 
U.S. GOVERNMENT? Get the facts todayl Call (312) 742- 
1142 Ext. 4649. 

ELECTRONIC COMPONENTS/EQUIPMENT thru Gov- 
ernment Surplus. Updated Guidebook. How and where to 
buy. 52.00. Hammer Industries, P.O. Box 227, Glen Falls, 
NY 12801. 

TUBES 

TUBES: 'Oldies', Latest. Supplies, components, sche- 
matics. Catalog Free (stamp appreciated). Steinmetz, 
7519 -PE Maplewood, Hammond, Ind. 46324. 

HUGE INVENTORY! Thousands of types. Wholesale 
prices. FREE CATALOG! ETCO Electronics, DEPT. 290, 
Plattsburgh, NY 12901. 

PERSONALS 
MAKE FRIENDS WORLDWIDE through international cor- 
respondence, illustrated brochure free. Hermes-Verlag, 
Box 110660/Z, D-1000 Berlin 11, W. Germany. 

FREE WORLD'S LARGEST PARTNER PHOTO CATALOG 
for friendship and marriage. Personalized introductions 
INTERCONTACT, Box 12. Toronto, Canada M4A 2MB. 

USA/CANADA/EUROPE-Sophisticated singles seek 
correspcndence, meaningful relationships. Details: (Send 
Stamp) Scannaclub-(CE), Box 4, Pittsford, NY 14534. 

BEAUTIFUL PHILIPPINE LADIES seek nice friendship, 
correspondence!! Photos, information, free!! Transcor-(B), 
Box 2321 Manila, Philippines 2801. 

INSTRUCTION 

LEARN WHILE ASLEEP! HYPNOTIZE! Astonishing de- 
tails, strange catalog free! Autosuggestion, Box 24-ZD, 
Olympia. Washington 98507. 

UNIVERSITY DEGREES BY SPECIAL EVALUATION of 
existing credits and lob Experience. Fast, inexpen- 
sive. Cal (614) 863-1791. Or write: EVALUATION, Box 
13151-Al2, Columbus, Ohio 43213. 

REPAIR ELECTRONIC ORGANS-Revised home study 
course covers all current makes and models. Free book- 
let. Niles Bryant School, P.O. Box 20153, Sacramento, CA 
95820. 

F.C.C. COMMERCIAL RADIOTELEPHONE LICENSE. 
Home Study. Fast, Inexpensive! Free details. COM- 
MAND, D-100 Box 2223, San Francisco 94126. 

UNIVERSITY DEGREES BY MAIL! Bachelors, Masters, 
Ph.D.s ... Free revealing details. Counseling, Box 317- 

PE12, Tustin, California 92680. 

UNIVERSITY Degrees! Economical home study for Bach- 
elor's, Master's, Doctorate. Prestigious faculty counsels 
for independent study and life experience credits. Free 
proof-Richard Crews, M.D. (Harvard), President, Co- 
lumbia Pacific University, 1415 Third Street, Suite D511, San 
Rafael, CA 94901; Toll Free: 800/227-1617, Ext. 480; Cali- 
fornia: 800/772-3545, Ext. 480. 

EXPERIMENTAL ANALYSES of solar activity and Pacific 
area meteorology and seismology. Info: Sase. IWS 11625 
W. McKinney Ave. Fresno CA 93711. 

UNIVERSITY DEGREES without classes. Bachelors, 
Masters, Doctorates. Accredited, inexpensive, fast. Dr. 
John Bear, P.O. Box 11447-C12 Marina Del Rey, CA 90291. 

MEDICAL ELECTRONICS TECHNOLOGY, home study. 
Troubleshoot medical Instruments. WTI, P.O. Box 3124, 
Fresno, CA 93650-3124. 

CLASSIFIED ADVERTISING ORDER FORM 

1 2 3 5 

6 7 8 9 10 

11 12 13 14 15 (MINIMUM) 

16 17 18 19 20 

21 22 23 24 25 

26 27 28 29 30 
Please refer to heaa,n; on first page of Rei section for ad placement intmnut,On 

COMMERCIAL: $5.00. PERSONAL: $3.00, EXPAND -AD': $7.50. 
M OF WORDS N OF INSERTIONS 

o PAYMENT ENCLOSED $ 

o CHARGE You will be billed monthly o American Express o Diners c Visa o MasterChargeInterbank a 

Account N Exp Date 

SIGNATURE 

PRINT NAME 

ADDRESS 

CITY STATE 7IP 
CE -1263 CB MODIFICATIONS, conversions, books, plans, kits, re- 

pairs. Catalog 52. CBCI, Box 31500PE, Phoenix, AZ 85046. 
(602) 996-8700. 



FOR INVENTORS 
PICTURE TUBE REBUILDING EQUIPMENT -new and 
used. ATOLL TELEVISION, 6425 Irving Park, Chicago, II- RUBBER STAMPS 

INVENTORS! IDEAS HAVE VALUE! 

Ever think of an idea, forget it and see it later on the 
market? Many people don't forget, act quickly and 
are rewarded by American Industry. Write down 
your idea! We offer free disclosure registration and 
initial consultation regarding your idea's potential 
value. Call or write without delay for your free infor- 
mation package. 

AMERICAN INVENTORS CORPORATION 
82 Broad St., Dept. CE 
Westfield, MA 01086 

413-568-3753 

A fee Based Marketing Company 
Offices Coast to Coast 

INVENTIONS, IDEAS, NEW PRODUCTS WANTED! In 
dustry presentation/national exposition. Call free 1 -800- 
528.6050 -Arizona, 1-800-352.0458. X831. 

PATENT AND DEVELOP your invention. FREE PATENT 
INFORMATION. Richard L. Miller, P.E., 3612-E, Wool- 
worth Building, New York, NY 10007, (212) 267-5252. 

BUSINESS OPPORTUNITIES 

FREE CATALOGS. Repair air conditioning, refrigeration. 
Tools, supplies, full instructions. Doolin, 2016 Canton, 
Dallas, Texas 75201. 

MECHANICALLY INCLINED individuals desiring owner- 
ship of Small Electronics Manufacturing Business -with- 
out investment. Write: BUSINESSES, 92-K11 Brighton 
11th, Brooklyn, New York 11235. 

ERASE DEBTS with little-known law -create wealth!! De- 
tails FREE -Wealth Kit, No. EE12, Billings, NY 12510. 

MAILORDER OPPORTUNITY! Start profitable home 
business without experience or capital. Information free. 
Mail Order Associates Inc., Dept 78, Montvale, NJ 07645. 

ONE MAN CRT FACTORY. T.V.'s, Business machines, 
Monitors, Scopes, VDT's. $3.00 rebuilding nets 5100-5500 
each tube. Higher profits overseas. New/used. FACTORY, 
1909 Louise, Crystal Lake, IL 60014.(815)459-0666. 

BORROW $300-$30,000 INTEREST FREE! Keep indefi- 
nitely! Free Details. Write: American, 1601 Main, Plain- 
field, Indiana 46168. 

"PROFESSIONAL" GIANT SCREEN PROJECTION TV ... 
-Don't be fooled by cheap imitations!'..."Build and sell the 
best with lenses and screens utilized by Sony, Zenith, Pi- 
oneer, and Magnavox!' ... Simple Construction! ... Unlim- 
ited profits!...Illustrated dealers information and complete 
parts catalog $2.00... Money back guaranteel...POLI-VI- 
SION, 187-C Cypress St., Throop, PA 18512. 

Iinois 60634, (312) 545-6667. 

U.S. GOVERNMENT DATA PROCESSING CONTRACTS for 
small business. Soft and hardware. Solicitation subscrip- 
tions $10.00 each. (800) 457-0522. 

MAIL ORDER FIRM IN EDUCATIONAL product desires to 
acquire computer related product or firm. G. George Fox 

Warner Electric Company Dept. CE -M 1512 West Jarvis 
Chicago, IL 60626. 

ACQUIRE WEALTH BORROW $30,000 INTEREST FREE! 
Keep indefinitely. Erase debts with little-known law! Free 
details: Financial technologies, Box 40434 E Fayetteville, 
NC 28309. 

MAILORDER OPPORTUNITY! Start profitable home busi- 
ness without experience or capital. Information free. Mail 
Order Associates Inc., Dept 78, Montvale, NJ 07645. 

REAL ESTATE 

NEW ... FREE CATALOG! Top real estate values coast to 
coast! Please specify types, property and location de- 
sired. UNITED FARM AGENCY, 612 -EP West 47th, Kan- 
sas City, MO 64112. 

EMPLOYMENT OPPORTUNITIES 

ELECTRONICS/AVIONICS EMPLOYMENT OPPORTUN- 
ITIES. Report on jobs now open. Details FREE. Aviation 
Employment Information Service, Box 240E, Northport, 
New York 11768. 

GOVERNMENT JOBS -Thousands of vacancies must be 
filled immediately. $17,634 to $50,112. Call 716-842-6000, 
Ext 3909. 

JOBS OVERSEAS - Big money fast. $20,000 to $50,000 
plus per year. Call 1-216-453-3000, ext. 4601. 

OVERSEAS Positions. Hundreds of top paying positions 
available. TAX tree incomes. Attractive benefits. Oppor- 
tunities for all occupations, skilled trades, professionals, 
management, technicians etc. Free details. Overseas 
Employment Services, Dept. CE, P.O. Box 460, Town of 
Mount Royal, Quebec, Canada H3P3C7. 

BOOKS & MAGAZINES 

PUBLISHERS' OVERSTOCKS. BARGAIN BOOKS 2,000 
titles, all subjects! Free catalog: Hamilton's, 98-85 Clap- 
board, Danbury, CT 06810. 

DON'T WASTE YOUR MONEY! If you are buying a com- 
puter you need to read 101 QUESTIONS AND ANSWERS 
YOU MUST CONSIDER BEFORE YOU BUY. Also included 
as a FREE Bonus. THE PLAIN ENGLISH COMPUTER 
GLOSSARY -over 40 pages. $5.00. Triple -C Publishing. 
P.O. Box 699A. Demopolis, Alabama 36732. 

'HOW to Debug BASIC Programs.' $6 PP, MBG. TIS, Box 
921, Dept. CE 12, Los Alamos, NM 87544. 

RUBBER STAMPS, BUSINESS CARDS. Free catalog 1- 

800-851-4945, Jackson's, E-100, Brownsville Rd., Mt. 
Vernon, III.62864. 

GAMES 
ATTENTION-VIC20 SOFTWARE! Writer fora free catalog: 
ORA, 22 Georgia Avenue, Providence, RI 02905. 

MISCELLANEOUS 
VOLUME II PIES, send $3 & BSASE (40'), Recipes, P.O. Box 
396, Hubbard, TX 76648. 

SUCCEED WITH WOMEN! Famous Symphony Catalog 
FREE! Over 40 books/cassettes to make you a hit with the 
ladles. SYMPHONY CATALOG, Dept. ZD, Box 515, Ten- 
afly, NJ 07670. 

RETAIL ROSTER 

CALIFORNIA 

P.C. COMPUTERS, 10166 San Pablo Ave., El Cerrito 94530. 
(415) 527-6044. Commodore 64, VIC-20, Pet Specialists. 
In -House Maintenance. 

CONNECTICUT 
C&E DISTRIBUTING-Edgewood Drive, Jewett City 06351 
(203) 423-0657. Retail outlet and wholesaling for dealers. 

NEW HAMPSHIRE 

COMPUTER MART of NEW HAMPSHIRE, 170 Main Street, 
Nashua 03060. 603-883-2386. THE APPLE SPECIAL- 
ISTS. Full line Hardware/Software. Training/Service. 

WASHINGTON 

LYNNWOOD-MEDIA MAN -18500 33rd W., Suite B-2 
(98036) (In the Alderwood Plaza), 206/775-8544. Soft- 
ware and supplies for Apple, Atari, IBM, Commodore, 

FREE CATALOG! 
Send for your FREE Creative Comput- 
ing Catalog of books, buyer's guides, 
and morel Write to 

Creative Computing Catalog 
DepNA 1 X 39 East Hanover Ave 

Morris Plains, NJ 07950 

Computer Mart 
RATE: Ads are " by 3". 1 insertion: $935.00.6 insertions: $900.00 ea. 12 insertions, $865.00 ea. Closing 

date: 1st of the 2nd mo. preceding cover date. Send order and remittance to Computer Mart, Computers & Electronics, 

1 Park Ave., N.Y., N.Y. 10016. Direct inquiries to (212) 725-4215. 

ATTENTION! 
Superstars of the Future 

Asa firm representing such fine 
artists as: Harry Blackstone, 

Jimmy Walker, Rupert Holmes, 
Richie Havens,Sherman Hemsley, 
Beatlemania,Blood, Sweat&Tears 

and many others, we have 
realized that the 

INCREDIBLY TALENTED ARTISTS 
of the software industry desire 
and need expert representation. 

Whether you have already received acclaim or are 
a budding new artist, please call or write so 
that we may discuss your potential further. 

Contact: Valerie Koob Ass't. to the President 
Software Superstars Management 

Div. of Spotlite Entertainment Enterprises,Ltd. 
221 West 57th Street. New York, N.Y. 10019 

1212) 586.6750 TELEX 640552 SPOTLITE NYK 
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APPLY YOUR MICRO TO ANALOG 
SIGNAL PROCESSING 4 CONTROL 

Connects to p pocessor bu55 of most 160 & 6502 
computers including T,me,. TR3-60 Apple CBM 64 
Our pin rearrangement feature eases interfacing 

FAST: r samples per sec with Z60A 
EASY TO PROGRAM: One PEEK chooses the clan. 
net . t l . .i . , n & gels dala Routines provided 
SOFTWARE AVAILABLE: FFT rn Z80 256 points In 

Ont. sr, rind storage scope lot 'Time. 

LOW COST: Assembled a tested 5195 Cable 515 
Please call or write for free catalog 

(omputer ontinuum 
301 Sixteenth Avenue 
San Francisco. CA 94118 14151752-6294 

Home Control 
System 

for the VIC 20 

'Control up to 256 tights e appliances 

'ON OFF. ALLON. ALLOFF Commands 

'9 levels of Brightness 

' Manual S Time Control Software 

'Uses BSR remote switches 

' Plugs into User Pon 

only 55995 
Mastercard or VISA Accepted 
Call 215 861 0850 to Order 

GENESIS COMPUTER CORP. 
1444 Linden Stroll 

Bethlehem. FA teals 

Q 
gloo 

Q 
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Computer Mart 
RATE: Ads are" by 3". 1 Insertion: $935.00. 6 insertions: $900.00 ea. 12 insertions, $865.00 ea. Closing 

date: 1st of the 2nd mo. preceding cover date. Send order and remittance to Computer Mart, Computers 8 Electronics, 
1 Park Ave., N.Y., N.V. 10016. Direct inquiries to (212) 725-4215. 

SPEECH NEW, 
Tto SYNTHESI ' SAVE $$ 
ZXgt ONLY 
TIMEX 1559 I 
VIC20 i 
APPLE/1 

KIT 
UÑLIM. VOCABULARY $39 
AMPLIFIER SPEAKER LIEU its INPUFOg--p-M/eIC ...~211,2' 

SMART 
EARS! 

SPEECH 
INPUT 
FOR ABOVE 
LISTED 
COMPUTERS 
&OTHERS CALL ,ILA 

I SOME NEED ,0) Hirer. Speech R.opn.rron 

MUSIC'` 
solve 

nm oel ono nK a nn.. 
e .nstrochoo 

SYNTHESIS I I BUILT TESTED A OU=RA JTEEI 

STEREO+ 16LINE CONTROL FOR - 
PLAY 3P ART MUSIC. FECT,ORUMBB ECT. I/O PORTRB TO CONTROL OOT er4exl 

4.9 G AITY WRH EC turyly 
AUDIO VISION RPEECN CHIP 55-01 $90 

12290 NORM*NDIE ¢71IZ-gtixers.71W9.1 frer:x 
LOS ANOLLLS CA 90022 .r21:.1 i9O 21' 

SPEECH 
RECOGNITION 

CIRCLE NO. 98 ON FREE INFORMS TION cT 

PRINTER STAND 
or DESK 

Size; 27h x 24d x 27"w. 
Black Painted Steel 

SIN. Wt. 75 Lbs. 
Shipped Freight 
Collect 

Use Order No. 2A70585 

FAN \ CONTROL 
Controls Speed Of 
AC MOTORS ! 

ONLY $388 3 for $10.00 
Muffin Fans, Caravel Fans, Blowers, 
ETC... Good for 115/220 VAC up to 
6 amps stall current. Control rated at 
1.6 amps. Size 1%x2x1" Shaft mount- 
ing. Use Order No. 3850269. 

BNF Enterprises r.:11.á 
119r FOSTER St. 

$3995 

Peabody MA 01960 111; Free!' 
(617) 531-5774 40 Page Catalog 
Customer Pays All Shipping Charges. 
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CALL US 
for Medical Systems 

Below are Just a handful 
Of our special features: 

AMA Claim; Form 
e &Multiple Providers 

Superbil) 
e RVS/ICDA Codes 
e Private A/P Aged 

Manual and Training 
Systems Available 

Medical systems avallabie for the 
Apple, IBM, TRS-80 and,Wang 

Personal Computers. 
Also. Inquire about our 

Construction. Dental. Accounting 
and Educational ALlmnistrauve 

programs. 
I 

e 

MICRO COMPUTER DIVISION 
35722 Santa Pe Trail Yucca Valley. CA,92254 

16191265-9711111 

CIRCLEÑO. r02 ON rAEE INFORMATION CARD 

64K box VIC 20- 
SE ECTeflaRflMr- 

SELKTARAM 11111111 
STANDARD FEATURES 

1M5401/yE. rIorap co r tor , WM.0., r1IIIIIIIIw 1,ro...Own 

nor APS-52A 
n0 52k MEMORY FOR ATARI 

40011)0 3119.00 

LAJOIS 

11000111. SI. and 

512-471-0202 PO BOX 43006 A.M. T.. 71715 0001 

I-I 
CIRCLE NO. 99 ON FREE INFORMATION CARD 

fySMAY,Ldf3:7' 
! 

Best Prices On 

TRS-80 Computers 

Our 6th year of discounts 

Ed or Joe McManus 

Fgt. Prepaid. Save Tax. 

Toll Free 800-231-3680 
Marymac Industries, Inc. 
22511 Katy Fwy., Katy 

(Houston) Tx 77450 
1-713.392-0747 
Telex 774132 

See us in the Wall Street 

:our2! eve; Te. Wed Thins 

COM i... : -f 64-VIC 
11MDC 

AO? 542fadiV 

Includes: Printer, Smart Interface, Cable, and Paper 

40 Col. Thermal Printer 
Commordore 6a-VIC 5149.95 
TIMEX 1000,1500.2068... 59895 
Extra Paper 55.95/3 Rolls 

80 Col. Thermal Printer 
Commodore 64-VIC 5199.95 
Extra Paper $10.95/2 Rolls 

80 Col. Gorilla Printer 
Commodore 64 VIC $299.95 
TIMEX 1000. 1500 $294.95 
Extra Paper ... ...... 539.95/Case 

To Ober: Include $6.95 Shipping in' the USA 
Foreign customers call or wnte for shipping charges 
VISA and Masrercard accepted Include exit date 
We carry a complete line of Commodore(TIMEX 
items Wnte for our free catalog Foreign, include 
$2.00 Postage. 

Copyright 1983 by 

E. Arthur Brown Company 
Dept. C1E 1702 Oak Knoll Drive 
Alexandria, MN 58308 612/762-8847 

TRS-80 
DISCOUNT 

COMPUTERS f-- '/ _ CALL US 
H4LASfor T 

I 

4A =- 1 the LOWEST 
price! 

1 - n 

918-825-4844 
it will be worth the call! 

Y. SMAII 

AMERICAN BU5i.iss 
COMPUTERS 

1111 S. Mlll ST. PRYOR, OK. 74)61 

Cam 1.ARD' 

AAA.AAAAAAAAAAAAAAAAAAAAAA/ 

HAVING LOADING 

ENO.IO.ONFR IN RM TI ., 

PROBLEMS ? 
...114F».wll 
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Be 
sel Ise emu a 

GET A Z -DUBBER 
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CHARGE OR COD ORDERS CALL 

1-800-227-3800 
ASK FOR OPERATOR 225 

BY TESIZE SEATTLE, WA 98111 J 
dICRO TECHNOLOGY 12061 236 -BYTE 

CALL OR WRITE FOR DEALER INFORMATION 
U.V.Virt a V\ YVV VWPArYVV VYYwp0 

SAVE 90% 
IBMachine with a 40% plus in 

performance -8086 based 
system with 128KB memory 
two RS232 Ports plus a 
Centronics Port for 
-$235 Upgradable! 

CPMachine-4MHz Z80A based 
64KB memory, two RS232 
Ports for - $120.00 

16/32 bit commercial workhorse 
a 68000 based, 128KB memory 
three RS232 Ports for 
- $265 Expandable! 

Ropey Interface $60, 25 x 80 
CRTs $200, Software, Boards 
ROMs, Parts and MORE! 

FREE CATALOG 
DIGATEK CORPORATION 
SUITE 7 
2723 West Butler Drive 
Phoenix AZ 85021 
Why waste money on a Commodore, 
Atari, TI, etc. when a system with a 
future costs less? 
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coMPuI runi lu 
PS 3024 

CD 3624 

L ' 

ilV; 
Vl is 

Genuine Oak 
Veneer ,8995 Each 

Completely Finished - Ready for Use 

Excellent for Student, Home or Office 
Send name and address with check or money 
order for $89.95 per unit. Specify model no. Add 
$15.00 for castors. Include $10.95 for prompt 
shipping. Mail to: C.F.M. 

P.O. Box 520652 Salt Lake City, UT 84152 

ISMONEY BACK GUARANTEE 
A Division of 
Timeless Computer Furniture Manufacturers 

It's simple. 
CALL & SAVE MONEY 

1-800-841-0860 
C= commodore 64 
C_ 

DRIVES PRINTERS 
MONITORS SOFTWARE 

CALL FOR BEST PRICES 
TRS-80 FRANKLIN 
COLUMBIA EPSON 

eoeCORONA 

MICRO MANAGEMENT SYSTEMS 
TELEMARKET DEPT. #1 2 

2803 THOMASVILLE RD. EAST 
CAIRO, GEORGIA 31728 
GA. 8 INFO 912-377-7120 
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$9.95 

aAUA lwlr.m iKvi.m 

siTS At .nu OSOS 
UPTOIalS , 

FOR USE WITH MOST MORO COMPUTERS 

APPS Alain Co-Aoo. .s.wlrreTe T o... 

[] PAYMENT ENCLOSED $ Add 
$1 00 per order for postage and handling Out 
side USA add $2 50 oer unit ordered. send US 
funds only Visa (3 MasterCard 

P.O. BOO 7008 
ROSEVILLE. MI 48305 
1-800-732-0614 

Mlchipn Residents Add 4% 
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Plush( 

Apple 
Compatible Drives 

Includes: 
40 TRK, 163 K Drive 
Cabinet & Cable 
Free Shipping 
6 Month Warranty 

Free Shipping 

Order Toll Free: 

1-800-531-5475 IOutslde 01 Texas) 

(512) 250-1489 Ito Tesasl 

Compundd 
13010 Research Blvd., Suite 101 

Austin, Texas 78750 
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PROMPT DELIVERY! AND 

TRY TO BEAT THESE IC PRICES 

DYNAMIC RAM 
64K 200 ns $ 5.40 
64K 150 ns 5.62 
64K 120 ns 6.06 
16K 200 ns 1.56 

EPROM 
27128 300 ns $19.20 
2764 250 ns 5.99 
2732 450 ns 3.89 
2732A-2 200 ns 7.70 
2716 450 ns 3.31 
2532 450 ns 4.60 

STATIC RAM 
6264P-15 150 ns $38.00 
6116P-3 150 ns 4.79 
6117P-3 150 ns 4.20 

MasterCard VISA , IPS CASH COD 
Factory New. Prime Pans 

MICROPROCESSORS UNLIMITED 
á 24 Iwo 5opth Peoria Ave (918) 267-4961 BEGGS OK 74421 Jill 
prep, 5000 rqr 

Cal va v 

Pis.* 
111.0 omen , 

preen on some oen5 one to 
mono 

' Sn,ppe g & Insurance s.p. Case a,uw nes sh nt oown Fe,A sa Ela I 5 s 1, 

fs 99' 
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NEW 599 DISK DRIVE TEST KIT 
for KAYPRO 2t 

Test It yourself and save money. 
Al last. an easy to use drive tesl kit for owners OI Kaypro 2 

Don't 0.1100111 you get 'BOOS ERROR'. Our 199 Oil will save 
you lime and lel you use your Kaypro 2 conlidenllyl 

Now you can know esclly how good or bad your disk 
drives are doing. This Is imperative when you wish to 
exchange dala with other Kaypro 2 users. In less lime Man it 
takes to make an omletle you can perform these four impor 
rant tests on any Kaypro 2: 

SPINDLE CONE CENTERING 
SPINDLE SHAFT SPEED 
INDEX SENSOR TIMING 
HEAD RADIAL POSITION 

Her is the best pan. You do not have to open the use nor 
bneed expensive equipmenll See your Kaypro 2 screen 

ecome bright graphic drive test display! 

Order now and recelve our TEST program disk and a special 
DOD (Digital Diagnostic Disk)./1 You also gel *thick service 
manual for your disk drives and our own easy to read Drive 
Diagnostic Users Guide. We even pul in photos and gadgets 
to help you adjust or repair either disk drive yourself. 

We pay postage In North Americ a. C OD orders please add 12. 

Check/Money OrderIVISA/MaslerCard. Cold. add 6, lax. 

Phone Mon: Sal.. 9 m. to 9 p.m. Pacific Time. 

Sheepshead Sottware- 
P.O. Box 486 

Boonville, CA 95415 
(707) 463-1833 

1 Available only for Kaypro 2. not for Osborne 1. 

11 DOD is Copyright o1 Dyson Corp 
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EPROM ERASER $39.95 

EPROM PROGRAMMER 5146 

11v.. -r V,.Ar ` :; 
,..-... 

.o - -5 

ERASER 
leo - 

fixes ' fix:soscompe l,nr; 
lot so51 less Iron 

W 
halt their price 

erases to 9 chips 
6 Starr,' on chips 
chip drawer prevents 

IV e.pos.we to users 
long life t iV her 

; PROGRAMMER 
P11(K.RAMS M1, 1P11 -S: 7516, 7517, 1/l0, 1/17, 1717A. 

44 Pill 111161 11AMHIKIIHSTORAGE I APAI ITT. 

NO P1IISDNAI I1 Y MIXx ILL RI I)i MOO. 

PIIWl1/ I AN Ill 111 MOVE D 1 HUM /11 MK Al I W9411 
I 04111114 EPIlOMs. 

RINAHY AI11 011 55 AI) DATA IMPS AY. 

PI» PE1DEIII IxllT - VI Rif IES, PHIA.IIAMS, It11,1I5 
1)ATA FROM BINARY KFYHOARD, LOADS DATA FROM 
EPROM TO 11A M, AND CI,ANI.1 5 ANY BIT OF DATA. 

FILL 90-1140 I.IIARAl1IE1 Orl All P110I10 T5 /OR 
AI lY 10111 15 IN MATERIALS AND WORKMANSHIP. tIP. 

ANGOI l l f THOMCS CORP. 
P.o.Box I17 212-685-6336 
HARRISO(I, 1l4 0/079 II a.: .11511 4,111511 

MAIL ORDERS: Pr A51 AI)I)S1.Ik111414i1 II11.1 rIAH4E 
NI w IF RSE Y RESIDENTS: PI EASE ADD 6% SALE S TAX 
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I# 

TS1000 ZX81 
3 -Color Keyboard 

Symbols with 
Conversion 
Instructions 

Plastic TS1000-0X81 keyboard symbols in 
Black, Red and Blue. Opaque background. 
Will fit all standard -size keys. Adhesive 
backing for easy application. 
Simple illustrated instructions will show you 
how to convert a cheap (about 520) surplus 
keyboard to a full-size TS1000/ZX8 l console. 
...as easy as stringing wire on a fence." 

Do's and Don'ts for selecting a surplus key- 
board. 
Bonus for the "pro" - Schematic Diagram of 
Computer. 

MULE Electronics 
Dept. 310 
444 Lincoln Blvd. 
Venice. California 90291 
Add $1.50 POH. California residents add 6.5% 
tax. Money -back guarantee, of course. 

CIRCLE NO. 1090N FREE INFORMATION CARD 

QUADRA- 
SCOPE 

112* 

TM 

4 CHANNELS WITH A 

SINGLE TRACE SCOPE 

E7 110011 IEADS 
4 CHANNEL MUl11eiE XER 

RANGE ! 9 POI TS 

USE ON ANALOG AND DIGI TAT SIGNALS 
SOLID STATE RELIABILITY 
IMEGOMM INPUT IMPEDANCE 

COMES WIND 110 VAC POWER SUPPLY 

Send 54995 plus .250 shipping aril, 
handling (Chei.k or M 0I to 

EACO INC. 
PO BOX 2962 
RICHMOND, VA 

23235 
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ATTENTION APPLE 
LOVERS 

100% APPLE COMPATIBLE 
DISK DRIVE 
DUAL DISK CONTROLLER 
Z-80 BOARD 
80 COLUMN BOARD 

MONITORS 

ZENITH ZVM 121 
12" Green Screen 

AMDEK COLOR I+ 
13" Color 

FREE BROCHURE 

!!CALL US FOR 
LOWEST PRICES ON 

OTHER ACCESSORIES!! 
XICOM COMPUTER PRODUCTS 
414 B. West Fifth Sreet 
Naperville, Illinois 60566 
(312) 961-1616 MC, Visa 

CIRCLE NO. 131 ON FREE INFORMATION CARD 

TRS-80 
COMPUTER 

DISCOUNTS 
Factory Direct 
Best Prices Anywhere 
No Out -of -State Taxes 
100% Radio Shack Warranty 
Free Price List 
Authorized TRS-80 

SCOTT TASSO 
ASSOCIATES 

175 North Delsea Drive 
Vineland, N.J. 08360 

800-257-0426 
NJ 609.691.7100 
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C_ OMMODORE ° 

OWNERSt 
New Release From 
Home Software Co. 

FILE MASTER -PLUS 
EXTENDED ALL-PURPOSE FILING PROGRAM 

flexible file design 
completely menu driven 
cue/response oriented 
selective totaling 
selective printing 
easy dato modification 
'star search' accessing 

49.95 TAPE - 52.95 DISK 

FREE BROCHURES 
Home Software Co. 

P.O. Box 206 
Bridgewater, VA 
(703) 434-8418 

for useful home software 
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$199. 
$ 49. 
$ 85. 
$159. 

NEW : 
`. 

The new Series V Digital/Analog Keyboard Controllers 
horn PAI/l oiler enough standard leatúres and options` 
to BO everynead born Slane lo studio Standard 
features include Pitch 8 Modulation Whee s. Gate 
and Re -trigger outputs. Low Note Hule -Monty, 

$ 89. ' Smooth Pratt Read Action. Light weight am] only t- 
high. 

You has,e your choice ol: 

$289. 37 0.61 Note Actions 
Exponential Or Linear C.V: 

. MIDI or Parallel Digital ' 

Mono or Poly 
- Factory Assm or Low Cost Kits' 
,<Best 01 all. -pieces Marini Jess than SIdO 

call our till-freeline for price 
8 ordering details, á get yourfree 
111iA catalog! '1-800-654-8657 

gam lo5pm cst men -Iii. 
Direct mail orders'ánd inquiries to: Dept.11e 

RNA Electronics; Inc.° 
-10)0 W W,isn,ne . Okiahoma City. OK Min 1401 .43 Vele 
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VIC.2o- 
-9OFTWARE - 

' Did you know that you can transfer just 
about any software on expansion ROM 

cartridges for the VIC-20 onto cassette 
tape or disc for your own use? 

Well, with our board, which plugs into 
the VIC-20 expansion port and 8k or 16k 

, of expansion RAM, you can copy games 
(Sargon Chess'") programming aids 
(VICMON'"), music, word processors, and 
just about anything else on expansion 
cartridges, for about the price of one 

cartridge! 
only $34.95 (postage paid in cont. us) 

Calif Res. add sales lax. 

IX nimrod-computér. 
3823 OCEAN VIEW BLVD. 

MOÑTROSE, CA 91020, SUITE 433 
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e 
. '. III} 

DISKETTES 

Call Toll -Free 
1 -800 -328 -DISC for prices and infor- 
mation. Dealer inquiries invited. 
C.O.D. and charge cards accepted. 
All orders shipped from stock. within 24 
hours. Call toll FREE 

North Hills Corporation 
r' 04 Rolling View Dr. 

Wkitn hear Lake. MN 55110 
14300 -328 -DISC 

MN Call Collect 1.612-770-0485 

_f 

POWER LINE PROBLEMS? 

SPIKESPIKERSTM...The Solution! 
Mmmite equipment damooing spikes and conducted RE noise 
to or from sensitive equipment Tronsient surge protection 
plot low pass Ell hash filtering. All units 120V 15A 

let 
4- 

11011// 
-. - 

DELUXE $79.95 
Dual S.stage filtered 

ckts 8 switch sockets 
mom switch fuse tight 

MINI II $44.95 
Wall Mount 

3.stoge filter 
2 sockets 

QUAD II $59.95 
Wall mount Duel 3 -stage filter 

d sockets 8 light 

kulglo Electronics Co., Inc. 
65 84 Ruch Rd Dept C E 

Bethlehem PA 18017 

DEALERS INVITED 

Order Factory Direct 

215-837-0700 
Out of State 

800.523.9685' 
PA Res Add 6. COD odd 13 00 Shipping 
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PLEASE.... 
Give us a chance to save 
you the largest amount 
possible on... 
TRS-80 PRODUCTS 

Get your Best Price 
Then.. 

Ía2:: 
fi~azzl 

Call Us .t: 
1-800-782-8661 

Band's 
COMPUTER CORNER 
101 Fry Blvd. Sierra Vista 

Instate: (805) 488-4080 

COMPUTER MART 
FORMAT 

2" X 3" 

PICTURE YOUR AD HERE! 

NEXT CLOSING DATE: 

NOV 30 



CONVERT YOUR TV 
TO A HIGH QUALITY MONITOR 

,. Rra_r 

USE WITH COMPUTERS, VCR's i CAMERAS 

Kit permits Dual Mode oiler- 3S ation on BAW or Color sets 4ACVM Hi -resolution Up to 80 
characters per line Wide bandwidth Direct 
Video Safe -Easy installation 

DVM-1 Hot Chasis kit with Audio available 
Send for complete Audio/Video equipment 
catalog. 

Inc. 
Box 411, Los Angeles, CA 90028 

(213) 466-5533 
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$1,250.00 

FRANKLIN 
SYSTEM 

SYSCOM II (Apple Compatible) 
APPLE Ile SYSTEM 
FRANKLIN 1200 

S 550 
51,675 
51,599 

'APPLE TYPE DRIVE S 180. 

128 K Card 
GEMINI 10 

S 250 
S 300 

FREE BROCHURE 

!!WE WILL BEAT 
ANY PRICE!! 

SOFTSELL SYSTEMS 
P. O. Box 18928 
Philadelphia, Pa. 19119 (215) 665-5639 
Visa. MasterCard preferred or C O D 

Apple is a trademark of Apple Computer 
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Jo* C' 
i- IMl1I 1Mns Mli illsl y.f:no^le.c 

~I i'CiRsiifiúüuÚl 
teerwwi mow 

10, tryllar 

MODULES FOR 

TIMEX -Sinclair 
NEW MD -2 DIRECT CONNECT 

MODEM $149'WT 
with New SMART. Menu Driven, 

SOFTWARE Included FREE 

Send 8 Receive Programs by Phone 
Copy Information Into Memory, Print It. Review 

It. Save It On Tape Send Text From Memory 

Use Timex 2040 Printer or Any RS -232 Printer 
RS -232 Printer Port Provided 

No Extra Memory Required. But With 64K 
Memory You Can Store Up To 60 Full Screens 

RS -232 Printer Interface 559.°' Kit 569°' Ass. 
B8-1 Control Module 8 Relays 8 TTL Inputs $69" 

UM -64 64K Memory 
Battery Backup, Prom/Rom Socket. Reset Sw Plus 
Exclusive Feature Copy the Timex Rom into the 0-8K 
Area of Ram. flip a Sw & operate out of RAM 
MODIFY it to suit your needs Add new commands 

5119 ' Kit S129 a Assembled 

Gorilla/Banana Printer Discounted to only 5239 e 
See "Leading Edge Ad in this magazine 

BYTE -BACK CO Rt 3 Box 147 Brodie Rd . 

Leesville. S C 29070 Ck COD VISA M/C AM EXP 

Ph. 803-532-5812 Add 54.95 shipping to all orders 
10 day money back guarantee plus 90 -day warranty 
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PROTECT YOUR COMPUTER 
' FROM DESTRUCTIVE 

POWER LINE SURGES 
SUM nonwoven, esnoson5 d tiWM SO%d yoOS strike Mayonioi 

AC (Owe/ kro wi Woes Can Owl",narMi Canpuiei' 
0(11101 an aria aamoge 'Latvia,, 
Now CUTS Compony oters Sage pror,ctois engeared spec, airy fa 
¡asal ar COirlp.rers 

Both models protect your system from losing 
memory, misregistenng programs. and blowing out 
components 
Both models contain a unique three-sloge filler that 
clomps, limns, and dissipates incoming surges 
instantaneously for reliable and effective 
surge protection 
BOth models ore compatible with all makes et 
Computers and accessories 

DON'T DELAY-PROTECT YOUR INVESTMENT NOW, 
ORDER TODAY: 

SURGE BLOCK 'shown, ParOShe moieciea duce 
WO, ma pugs into any 3 r 1e Owner includes 
neon ant mot mon,a5 goiector Ono ground pare 
I75v ras 

$29 95 
SURGE BUS Is, outer sung, p.aeciea pop as p 

An6 pave, coed IIC'uas5 Ina tus ON Off yrrkn 

rob 1W 
sturdy Sise case tub$49 95 

12.Monle AUnanty on oil Pnbucisw _ 
Speciy model, send name - 
oddress and ono a M 0 io MCIude 

$2 posioge fro Res pad Saes tort ro 

SYOSSET, N.Y. 11791 
PO. Box 6918 l ty1y. 

(516)921-2327 C 

GOT A TS -1000 7 

GET STARTED WITH 
BOSS SOFTWARE 

1 
1713dTTL`iE 

3 
CASSETTE PROGRAMS FOR THE 

TIMEX 1000/1500 COMPUTERS 
GAMES, BUSINESS, EDUCATION, TUTORIAL 

STARE YOUR OWN SOFTWARE COMPANY ()A/ ASSN *STRING 

DUPLICATE I TO SO CASSE I TES WITH IMF DicITALIZER 
AMPUFI1OCLEAN COPY OUTPUT, INEXPENSIVE. PROFESSIONAL II 

CASSE T t E DUPLICATING EQUIPMENT 
AND WE SHOW YOU i IOW , 

WRITE FOR FREE CATALOG 

EULVN ENTERPRISES 
4N 650 RIDGEWOOD 

BENSENVILLE, IL, 60106 
13121 832-1599 

pal 

GET THE MOST FROM 
YOUR VIC-20/C64 
CASSETTE INTERFACE 

USE ANY RANI AR: CASSETTE 
orco italics 

' -ONNI CTS TU THE CASSETTE 
PORT 
_ONTC. iLS TEO (ASETtE MOTOR 

' NEEDS NO BATTERIES 
"1*W IROM RECORT,LIl Tr 
s coo: ER 

' Till' IT 7E1 NEST iNE FUh LESS 5.5 
' NIY .'u 05FUSTPAID ADC 5250 

I :.71:Mr W : ',UMW F tis 
A MIDI. , 

WnilsiR 

THE MODEM INTERFACE 

T T fll '. 11.. N ST 
-Ni l:i ;( l..1Ttb.f L'ERIN: 

1^it U:N 'üJIA6: 
e F.., 

IIA1 
.........__..__-_ 

@.11 

' LIE. .61I AIkII lYl1 . 
M1 ' f'21'.Al Ik .I1Af.t 

''11Y tPPTIAI:AI:-- 
4NA 

CHARGE OR COD ORDERS CALL 

1-800-227-3800 
ASK FOR OPERATOR 225 

BYTESIZE SPEATTLE, WA 98IECJ 
MI ao TECNNoloar (206) 23618YTE 

CALL OR WRITE FOR DEALER INFORMATION 

TRS-80+ MOD I, Ill, COCO, TI99/4a 
TIMEX 1000, OSBORNE, others 

GOLD PLUG - 80 
Eliminate disk reboots and data loss due to oxi- 
dized contacts at the card edge connectors. 
GOLD PLUG 80 solders to the board edge con- 
nector. Use your existing cables. (d gold plated) 

GOLD PLUG 80 Mod I (6) 
Keyboard/EI(mod I) 

Individual connectors 
COCO Disk Module (2) 
Ground tab extensions 
Disk Drives (all R.S.) 
Gold Disk Cable 2 Dnve 
Four Drive Cable 
GOLD PLUG 80 Mod 111 (6) 
Internal 2 Drive Cable 
Mod Ill Expansion port 
USA shipping $1.45 
Foreign $7. 

$54.95 
18.95 
9.95 

18.95 
1.00 
9.95 

29.95 
39.95 
54.95 
29.95 
10.95 

Can/Mex $4. 
TEXAS 5% TAX 

E.A.P. CO. 
P.O. BOX 14 

KELLER, TEXAS 76248 
(817) 498-4242 

+ trademark Tandy Corp 
MC/VISA 

maxell® 
Floppy Discs 

CALL NOW - TOLL FREE 
1 -800 -328 -DISC 

Dealer inquiries invited. C.O.D.'s and 
charge cards accepted. 
All orders shipped from stock, 
within 24 hours. Call toll FREE. 

X-C 

North Hills Corporation 
3564 Rolling View Dr. 

White Bear Lake, MN 55110 
1 -800 -328 -DISC 

MN Call Collect 1-612-770-0485 
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WE SELL. 
TIME! 

TIME FOR DECISIONS. TIME 
FOR LEISURE. YOUR TIME. 
ISA's software gives it back to 
you. 

SUPER'' DATABASE - $199.00 

EASY! FAST! 
General purpose business program DBMS 

MarsageMint - $395.00 8 up. 
PERT/CPM project control system 

(Both menu driven for IBM PC, CPM 8 all 
IRS -80) 

INSTITUTE FOR SCIENTIFIC ANALYSIS 
P.O. BOX 7186, DEPT. C-1 
WILMINGTON, DE. 19803 

(215) 358-3735 / orders only (B00) 441-7860 
M.C. 8 VISA accepted 
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Our plug-in Shuffle 
board Ill comes with 16K 
and gives you the lull 

1f 

power of 64K CPIM 2.2. 
the industry standard 
operating system. 

Tap into over 2,000 off -the -shelf business programs 
such as dBASE II, SuperCale, WordStar. etc. 

READ/WRITE and RUN software from Osborne, 
Xerox, Superbrain. Kaypro II, HP 125 and TeleVideo. 
You can even READ/WRITE IBM PC soh ware for 
CP/M 86. 

Simple to install. Shuffleboard Ill plugs into two 
existing sockets inside your Model III. No permanent 
modifications. no cut traces, no soldering. You'll be 
up and running in minutes. For only 5299. Includes 
MBASIC Interpreter. a software manual and a first 
class users manual Coming soon: an 80 x 24 
Video Board and a Floppy Disk Controller. 

See the Shuffleboard at your local computer 
store or order directly from us. Credit card orders 
shipped directly from stock. Sorry, no CODs Free 12 

Page brochure. Call (415) 483.1008 ,r 
- imamorp - JJ 

W,/ /Merchant 

Put 64K CP/M 2.2 
in your TRS-80 
Model III -; 

: 1 - 
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MICROSETTE 
51/4 -Inch DISKETTES 

Single or double sided, all double 
density (SSDD, DSDD). 
-Soft sector, reinforced hub. 

CASSETTES 
Error -free computer grade. 

ITEM 

SSDD 
DSDD 

C-10 
C-20 
C-60 
C-90 

10 PACK 

825 00 
35.00 
750 
9.00 

11.00 

50 PACK 

$100.00 
150.00 

32.50 
39.00 
50.00 

15.00 70.00 

UPS SHIPPING INCLUDED 
In Continental USA 

CA Customers add Lases 

MICROSETTE CO. 
475 Ellis St., Mtn. View, 

CA 94043 (415) 968-1604 

LEO ELECTRONICS, INC. 
8921 S. Sepulveda 208 

Los Angeles. CA. 90045 
1213) 641-3101 18001 421.2418 

TLX: 664-688 Interline LSA 

LOOK !! 
LOW PRICES 

RAMS EPAOMS 

4116 I230ns1 
4116 1150051 
4164 1700,151 
4164 1150ns1 
2114 1200ns1 
6116P 3 

1.10 
1.25 
4.65 
4.85 
1.50 
4.25 

MICROPROCESSORS 

Z80A 4.50 
8080A 2.75 
8085A 6.00 

2708 
2716 
2716-1 
TMS 2716 
2732 
2532 
2764 

2.50 
3.20 
5.00 
4.75 
3.95 
4.50 
8.00 

REGULATORS 
ALL .75 
TO -220 

TERMS: Check, Visa, Mastercard. Call for C.O.D. 
U 5 Funds only. California residents add 65% sales tax 
SHIPPING: Add 52.00 for Ground and $5.00 for Air 

ALL MAJOR MANUFACTURERS 
ALL PARTS 100% GUARANTEED 

WO,010 CM, NA 
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Get more out of your 
Apple with the MICRO 

on the Apple Serles 
Vols. 1, 2, & 3 $24.95 

+ $2.00 shipping each volume 

Each book includes more 
than 30 programs - 

sil on DISKETTE 
Machine Language Aids 
110 Enhancements 
Runtime Utilities 
Graphics & Games 
Hardware & Reference 

Information 
To order toll free: 

1-800-345-8112 
In PA 1-800-662-2444 
MICRO INK, Dept CE 
P.O. Box 6502 
Amherst, NH 03301 
_603-689-4330 

» 
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VIC-20 j' 
VIC-20 INTERFACING BLUE BOOK 

Did you know That your VIC can be used to 
O control a 99c toy motor so ef feet oely that it < 
eV runs Ikea precision machine? Or t tat you can Á V build an accurate digital thermoneter using 4, > the VIC and lour par osting less than SS' C 
e These and othe 28 interfacirg projects < 
cm selected for usefulne ease of construction 
6, and low cost are detailed in the WC -20 Inter. 

facing Blue Book, a veritable gold n me of prat p 
tical I slormation on how to build a variety of in. 
terfaoes for your computer.sr 

Protects include: Connecting WC lo your fn V stereo, Pickproof digital lock: Capacitance Ñ, > meter, Liquid level sensor, Telepr one dialer, G 
C Voice Output, 8K/16K RAM/ROM expansion, < 
H 1288 RAM expansion: 8 -bit precisic n D/A; 8 bit f9 AiD converter, MX80 interface and more 

Wnllen by a college professor it a friendly G 
and a formative style, the Blue Bode gives you p theor of operation, schematic:. program < 
i islin(s, parts list, construction hints and ñ V suurcrs of materials for each one o the 30 pro. it 

1-a bets O 
It y)u want to get the most oul pf your VIC 

tins book is a must Cost is 514.06 (less than 
(.5 50c per project!) Price includes postage 

> mi=rosignaI Dept 9 
BOX ox 22 

VIC-20 Po.miii. BOX 2 lOSae 

BUSINESS 
SOFTWARE 
PACKAGE 

$59 
Reg. '159 

Features: 
Accounting Ledger 
Inventory Control 
Letter Writer 
Mail -Out - ° 

For TI -99 VIC-20 
ATARI COM-64 

Toll Free 1-800-221-7171 
In Ga. 1-404-925-4686 

BIZWARE, INC./5014 Hwy. 29/Lilbum, Ga. 30247 
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Now we can make any computer 
-> sing as well as talk for only 5219. 

As featured in Ciarcia's 

Circuit Cellar. ;`$ YT" Magazink, r_ October 1982. 

Microvox. 
MICROVOX 5.1 =ompiete y self contained profess ona 
vor_e oua I, text c -speech syntnes zee MICROVOX 
may he easy nte1aced to any computer modem 
RS -2322 send or parahe output device 

1502 Microprow..sor based text -to -speech algorithm t -0'A phoneme based speech synthesizer 
bl crystal contra ed inflection levels 
34)00 character NON 
CS 222C and peai e port interlaces 
On board power supply 
Music aro sound effects capability 

MY01 Microvox Assembled 8 Tested . .. S299.00 
MY02 Micro: i. complete kit 5219 00 

To Order. Cali Toll Free 
1800-645 3479 
In N.Y. 1 516-374.6793 

MICROMINT. INC. 

561 W ev. Avenue 
Cedarhurs' NY 115.6 

SALES 
POWER 
Compovter«, & Electronics not 
on y sells itself at a nice profit, it 
he ps sell the hardware and soft- 
ware in yaw store too. Because 
it goes he me with customers and 
continues :o influence buying 
de':isions long after you're closed 
for the dk . Let's talk now. 

CALL COLLECT: 
(212) 721-7679 -= 
(fr write: 
2D Ziff -Dar is Publishing 

One P:r, Avenue 
Nene 1rk. N1. 10016 1. 

btmnum order hi copies. We pay all shipping tonto. 
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Radio Shack TRS-80TH 
Computers 

At Guaranteed Savings 

Il 

un une 

from 
A Pan 

American 
Electronics 

1::. 1117 Conway Ave. 
i 

lit 
Q Debt. CE 

I: 

.allll1 Mission, Texas 78572 
Ph. 512/5812766 

ti Telex 767339 

Comouten yl(i 10 ORDER 
Annters CALL TOLL FREE 
Venom,. 800-531-7466 
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R.I.S.T. Inc. ANNOUNCES' 
SPEECH 

SYNTHESIZER P'SA L E 0, 
.95 

-ACT 
NOW 
Receive 

Phase Fótder Program '95 VALUE ERIE ' 

' Speech Synthesi M.mu.4 "510. VALUE /REE . 

Apple II, II - 

TRS80 Models I. Ill 
Commodore 64, VIC 20 
ZX80/81 and TS1000 

Regularly $89.95 Now Only $59.95 
plus 94.00 SH/HD EA. 

Complete or Starter Kits Available 
Inquire about our complete line 
of TALKING Software Programs. 

Send check -or M.O., COD add a 1.5010: R.I.S. T. Inc. 
Dept GZ108 -. P.O. Box 499 Ft Hamilton Station 
Brooklyn. NV 11209.212-259-4934. 
N.Y S RESIDENTS ADD 8i4% TAX. 
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©O11pMSETTE 
Precision 5 Screw Cassette 
Premium Quality Tape 
Labeled Both Sides 
Individually Boxed 
Freight Paid On All Orders 
Guaranteed Against Defects 

COMPUSETTE COMPUSETTE + 
15 MIN PER SIDE) 110 MIN PEP SIDE) 

25 $20.00 (80') $22 50 (90') 
100 $70.00 (70') $80.00 (80') 
500 $330.00 (66') $365 00 (73') 

OUT OF STATE (800)527-1227 
TEXAS (214)349-0081 C.O.D. 

vs° 
EACH 

CASSETTE IExAS 
INCLUDES RESIDENTS 

ANOREI CO ADDS' 
CONTAINER SALES TAX 

BUY NOW SAVE 10% 
IF CHECK OR MONEY ORDER ACCOMPANIES ORDER 

.GOOD OSIL. er1 

P.O.BOX 38651 DALLAS, TX 75238 

1 
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KCS 
ELECTRONICS 
CORPORATION 
SEMICONDUCTOR PARTS 8 PRODUCTS 

FACTORY PRIME I 

DEVICES INCLUDE: 
Capacitors - all types 
8 styles Chokes 8 

Coils Connectors 
'Digital A Linear IC's 
Hardware 8 Accessories 
IC Sockets Memory. 
Resistors - fixed 8 - 

variable Transformers 
Transistors 8 More 

'MANUFACTURERS SUCH AS: Motorola, National 
NEC, J.W. Miller. Texas Instruments and more! 

WE STOCK i SUPPLY' DEVICES FOR: OEM's. 
Distributors. Hobbiesls, Magazine Projects, Engineers. 
Schools, Technicians 8 You! 

Send for FREE Catalog or Call: 

(602) 274-2885 .PP.11°o.eBnrxx. A3Z 5067 
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citaAn1 SC -0i A 
SPEECH SYNTHESIZER 

$42 Each 
rolAaa ($32 in 

via + hundreds) 
Order in Ones or Thousands 
The SC -01A Speech Synthesizer is a completely 

sell -contained solid stale device This single chip 

phonetically synthesizes continuous speech of 

unlimited vocabulary. 

Computer inlertaces and text -to -speech algorithms 
also available for product development. 
Mrcrominl is the largest U.S. distributor of lee 
SCOIA Call us for a price Quote. 

Call 1-800-645-3479, in N.Y. 1-516-374-6793 
MICROMINT INC. 
561 Willow Avenue 
Cetlarhursr. NY 11516 = 

Add 52 00 for 
shopping 8 handling 

TOROIDAL POWER TRANSFORMERS 
Small size Low noise Easy mounting' 

Ideal for audio amps, CRT 
monitors and computers 
where low hum is re- 
quired. 

Includes mounting wash- 
er with center hole for 
screw. 

A wide selection of toroidal power transformers for 
117V -80H7 available from stock. Included are tr.n- 
formers in sizes below with dual secbnderie 2 
8.6V or 2 e 15V or 2 e 18V, your choice. Wetted 
current Power/2 x Volts) 

Power Size N.e wt. Price Prier ea. 
ODeH Ile. 1 2-4 

20VA 2.4'.1.2" .7 

40VA 2.8".1.3" 1.1 

70VA 3.2'.1.4 1.5 
100VA 3.7'.1.4" 2.2 
15OVA 3.7",1.8' 29 

924.30 
926.10 

527.90 

530.00 

434.60 

920.40 

922.00 

924.20 

$25.70 

929.30 

Call to place order. or wide for Complete xehno Of US 
nude oflihe shelf toroidal power transformers in sites 
20VA sown. 
We custom make rorords 20VA-3.600VA 
Terms COD VISA MASTERCARD or Monrn Order 
Sh,uo'nu Add sl 00 Yin Ior UPS I ST 50 to, C O D i 

11111 4598898 TO501D CORPORATION OF MARYLAND 
4 770 0 Boston Wm, Lanham, MD 70/00 

Ar- 1Cp01slr 
.11(1. 

á la+ 

J PN o el 
Oee1s 

$gá5 
ch 

93 
le I j®Or O = 

14> 
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THE ONE - THE ONLY 
"THE BOX" 

New Innovation for TIMEX SINCLAIR users. 

Elmrobs Save -Load Program batan 
Saves time on Save -Leed Programs 

Stops ground loops - Easy VU METER MONITOR 
Remote pause cassette switch 
*Easy hook up between Computa and recorder 

(Pin pkig cable included) 

DOES NOT VOID TIMEX-SINCLAIR warranty 

>r 

07mensions3"x2"x4" 
Send 526.95 Check a Money Order To: SCONZD 8 SONS 

774 Montauk Hwy., Bayport, NY 11705 
M/C - VISA Cal: (516) 472.1700 a (212) 297-0976 

COD ADO $2.00 - Allow 4-6 week delivery 
N.Y.S. Res. add sales tax 

90 DAY GUARANTEE 
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Tele Video R Users! 
TEACH YOUR TELE VIDEO- WORDSTAR, 

TV2000 PRICES SLASHED!! NOW 517911 
(was $220) 

FEATURES 

92 WordStar commands 
The Power OI a dedicated word processor 
No loss of TeleVideo annbutes 
Soft switch activated 
Cuts WordStar learning time to an Sour 

INCLUDES 

microprocessor 
46 Keycaps with WordStar legends 
45 Page WordStar manual 

WordTechSystem 
953 Mountain View Dr . Suite 114 
Lafayette. California 94549 
(415)254-7747 WOW 

TRADEMARKS WORDSTAR MICROPRO 
INTERNATIONAL 
TELEVIDEO TELE VIDEO SYSTEMS INC 
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2236 T E K2236"°°OSCILLOSCOPE 

THE ANSWER 
B" AN" MEASURE 

100 MHz scope, counter, timer, 
multimeter: All one integrated system. 

100 MHz dual 
time base scope. 
3.5 ns risetime; 
sweeps from 0.5 s 
to 5 ns/div; alter- 
nate sweep; ±2% 
vertical/horizontal 
accuracy; vert- 
ical sensitivity to 
2 mV/div @ 
90 MHz. 

9 -digit fluores- 
cent display. 
Digitally accurate 
readouts accom- 
pany the CRT 
waveform. Error 
messages and 
prompts also 
appear on the 
display. 

Ar ' AArA r'11 
b v v v v v v 

l 
r 

!Mk. 
E 1 ,...- 

Dc volts and ac 
coupled true 
RMS volts. Mea- 
sured through the 
Ch 1 scope input. 

L. 
. - t. - t.,.a 

a..valvorv -c. van.na 

' L- 7 

TelLtrunix 2236 PON, 

Now make measurements 
faster, easier, with greater 
accuracy and user confidence. 
The Tek 2236 makes gated coun- 
ter measurements, temperature, 
time, frequency, resistance and 
voltage measurements push- 
button easy. You see results con- 
currently on the 9 -digit numeric 
readout and CRT display. 

Its complete trigger system 
includes pushbutton trigger view, 
plus peak -to -peak auto, TV 
line, TV field, single sweep and 
normal modes. 

Gated measure- 
ments. Use the 
scope's intensified 
marker to measure 
frequency, period, 
width and to Count 
events within 
specified portions 
of the signal. 

'1. í rn s¡ .... . 

w rr avo.v 

` 

ir .. 

I- ® 11 
--- D 

Auto -ranged, 
auto -averaged 
counter/timer. 
Frequency, period, 
width, delay time. 
-I-time, plus total- 
ize to more than 
8 million events 
-with 7 digits 
plus exponent 
displayed. 

r 
At just S2650: the 2236 

includes the industry's first 3 -year 
warranty on all parts and labor, 
including the CRT. 

Integrated measurement 
system. 3 -year warranty. 15 - 
day return policy. And expert 
advice. One free call gets 
it all! You can order, or obtain lit- 
erature, through the Tek National 
Marketing Center. Technical per- 
sonnel, expert in scope applica- 
tions, can answer your questions 
and expedite delivery. Direct 
orders include operating and 

Auto -ranged 
DMM. Use floating 
DMM side inputs 
with up to 5000 - 
count resolution. 
Get precise read- 
outs of average dc 
and true RMS volt- 
age. Measure 
resistance from 
milliohms to 
gigohms. 

111 
\ 1-800-426-2200 

service manuals and worldwide 
service back-up. 

Call toll -free: 
1-800-426-2200, 
Extension 109. 
In Oregon, call collect: 
(503) 627-9000, Ext. 109. 
Or write Tektronix, Inc. 
PO. Box 1700 
Beaverton, OR 97075 

Tektronix' 
COMMIT TED TO EIOZELLENEX 

Copyright © 1983, Tektronix. Inc All rights reserved TTA-324 'U S Domestic once FO B Beaverton. Oregon Pece subject to change 
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225 Túrteet, Cantor, Massachusetts (2021 
Toll -free: 1-800-343- 33; in Massachu3etts (67) 828-8150. 'de: 951-624. - 
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