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- DUETO
| CIRCUMSTANCES
WITHIN OUR i
CONTROL ’
YOUR PICTURE
HAS JUST BEEN
IMPROVED.

INTRODUCING MAXELL HGX GOLD.

No matter how good your VCR may be we've just made it better. With new Maxell
HGX Gold Video Tape. Because itk 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 maxelF et 120
sound and better resolution than ever before. —

In addition, through a revolutionary new process | —.aa"t—" |
called molecular fusion the oxide layer is bonded to [Ee==ul |
the base film with a new polymer resin, which vir- :
tually eliminates dropouts. This not only extends e D
the life of HGX Gold, but due to decreased particle .

build up, extends the life of your video heads, aswell. -
All of which makes HGX Gold a picture perfect m EXE I

investment. vus [d IT’S WORrrH IT

© 1983 Maxell Corporation of America, 60 Oxtord Drive, Moonachie, N.J. 07074

CIRCLE NO. 30 ON FREE INFORMATION CARD
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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 asteep, 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. (Jh-oh. Did you
leave the water running? A neighborhas 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.

e YOU CAN ADD A HUNDRED
MORE USES!

FCC Approved

Pick 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
WWAW-adkericanradiohistorscom

The Informer

$149.95

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

The Super Informer

$229.95

two for $209.95 each
(+ $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 111

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

For Information Call: 201-370-1234

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
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VOICE-RECOGNITION BOARDS FOR APPLE/
FRANKLIN AND TEXAS INSTRUMENTS
“PROFESSIONAL” COMPUTERS/Joe Desposito

NUMBFR SYSTEMS FOR MICROCOMPUTERS
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 3() COMPUTER VIDEO GAMES
W.A. Largent, Jr./Memory-efficient program techniques add to your
storage capabilities.

THE ELECTRONICS SCIENTIST
£ Forrest M. Mims, 1li/The World's First 16-Bit CMOS Micro-
processor/Experimenting With a Piezoelectric Speaker.

73 BY ITS JOYSTICK YE SHALL KNOW IT
C & E staff reviews Spectravideo’s SV-318 personal computer.

7¢; COMPUTER BOOKS DEPARTMENTS
A potpourri of the most recent computer books on the market. =X LR S RS —

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

is turned oOff. EDITORIAL
Art Salsberg/The Year That Was

9/ 1983 ANNUAL EDITORIAL INDEX
5 LETTERS

COLUMNS

& NEw PRODUCTS

96 OPERATION ASSIST

0 LES SOLOMON ON COMPUTER HARDWARE
An Eye- and Temper-Saving Proposal. G/ ADVERTISER’S INDEX

/] BITS & BYTES/Sol Libes 1()/ COMPUTER MART/ELECTRONICS CLASSIFIED

COVER PHOTOGRAPH BY TRUMAN MOORE

| COPYRIGHT © 1983 BY ZIFF-DAVIS PUBLISHING COMPANY. All rights reserved. Computers & Electronics (ISSN 0032-4485) December 1983, Volume 21, Number 12. Published monthly by Ziff-Da-
vis Publishing Co., at One Park Ave.; New York, NY 10016. Richard P. Frigse, President; Selwyn Taubman, Treasurer; Bertram A. Abrams, Secretary. One year subscription rate for U.S. and Posses-
sions, $16.97; Canada, $21.87; all other countries, $24 87 (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. Zifi-Davis aiso publishes Boating, Car and Driver, Cycle, Flying, Popular Photography, Skiing, Stereo Review, Electronic Experimenter’s Handbook,
and Tape Recording & Buying Guide. POSTMASTER: Send address changes to COMPUTERS & 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, Zitf-Davis Publishing Co., One Park Ave., New York, NY 10016.

2 Computers & Electronics
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Now from Timex...a powerful new computer.

72K COLOR
SOUND
UNDER 200

Time» intfroduces a second generatior of home com- And while it does more. it does it with even greater
puters designed with one purpose in mmind: to be usefuk simplicity.

With 72K on-baard memory, it's powerful enough to Its one-touch keyboarc means you don't have to
solve more problems in your home. Ent2rtain you with know typing. New “imex Command Cartridges can be
brilliant color graphics and 8-octave sound. used without any <nowledge of programming.

Plus do word processing in addition "o spread-sheet Finally A home campurer yau Zan redlly use in your
functions. home: the Timex Singlair Z2068.

72K an-board memory: 8-octave sound. Unique one-touch eniry. Word processing capability.
More memory than any Can be used to creqate Requiies no typing skil s: This program provides
compuJterinits cltass. And four souncs simultaneously makes programmirg a é4-character wide screen
more memory means you " overa wide frequency easierto learn. ~henused with a video monitor.
can do mors xange. An 8J-column printer that

piovides hard copy
will be available early 1984

N\

Sleek new compact design  Raised typewriter keyboard. Timex Command Cartridges.
Fits easily on any desk or table. With full-travel keys is based Provide faster, exs er program
on world’s most popular loading. toke Lp ess space.

electronic keyboard desigr.

TIMEX SINCLAIR 20 68

To purchase the Timex Sindair 2068 computer see your local dealer, or call *-800-24-T-I-M-E-X.

Suggestedretail price @ Timex Computer Corporation. 1983



www.americanradiohistory.com

WILLIAM S. DAVID Publisher

ARTHUR P. SALSBERG Editorial Director
LESLIE SOLOMON Technical Director
JOHN R. RIGGS Managing Editor
JAMES KIEHLE Art Director
A. W. BURAWA Senior Editor
JOSEPH DESPOSITO Technical Editor
JOSEF BERNARD Technical Editor
ANDRE DUZANT Technical Hlustrator
ROBERT LASCARO Assistant Art Director
CARMEN VELAZQUEZ Production Editor
JEFF NEWMAN Editorial Assistant

Contributing Editors: Walter Buchsbaum,
Len Feldman, Julian Hirsch, Sol Libes,
Forrest M. Mims, 111

Editorial and Executive Offices
One Park Avenue, New York, N.Y. 10016 212
725-3500

Advertising Sales Offices

New York

Tom Ballou 212 725-3578
Ken Lipka 212 725-3580

Midwestern

Robert Vanek, Suite 1400, 180 N. Michigan Ave.,
Chicago, IL 60601 312 346-2600

Western

Joe Mesics, J.E.M. Associates, Francisco Bay Of-
fice Park, 1750 Montgomery Street, San Francisco,
CA 94111 415-989-4643

Representation in Japan

1.S. Yagi, Iwai Trading Co., Ltd. 603 Ginza Sky
Heights Bldg., 18-13, Ginza 7-Chome, Tokyo, Ja-
pan {04

Consumer Computers & Electronics
Magazine Division
Larry Sporn President
Jeff Hammond Vice President, Marketing
Carole Mandel Vice President, Circulation
Eileen G. Markowitz Vice President,
General Manager
Peter J. Blank Creative Director

Ziff-Davis Publishing

President Richard P. Friese; President Consumer
Magazine Division Albert S. Traina, Executive
Vice President, Marketing and Circulation Paul
H. Chook; Senior Vice President Phillip T.
Heffernan; Senior Vice President Sidney Holtz,
Senior Vice President Edward D. Muhlfeld; Se-
nior Vice President Philip Sine; Vice President
Baird Davis; Vice President George Morrissey;
Treasurer Selwyn Taubman; Secretary Bertram
A. Abrams

Editorial correspondence: COMPUTERS & ELEC-
TRONICS, 1 Park Ave., New York, NY 10016. Edi-
torial contributions must be accompanied by return
Eostage and will be handled with reasonable care;

owever, publisher assumes no responsibility for re-
turn or safety of manuscripts, art work, or models
submitted.

The publisher has no knowledge of any proprietary
rights which will be violated by the making or using of

EDITORIAL

RN
S 4

The Year That Was

bara,” I greeted Coleco’s public re-
lations contact at the other end of a
telephone line. “How 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 buiit-
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

IT was October 3, 1983. “Hello, Bar-

WAMA-amekicantadiohistons.com

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" 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 upward-
compatible with the IBM XT, this
ghostly computer would cost between
$2000 and $4000, said the gossips. But,
wait, how about “Popcorn”? A $10,000
competitor to Apple’s Lisa, it is report-
edly a 32-bit multi-user/muiti-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-
while, Season’s Greetings and Happy
New Year.

Computers & Electronics
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| MORE ON VIC-20 RECORDING

| Regarding ““A VIC-20 Cassette
| Adapter” and a letter on the same sub-
| ject, both in your September issue, I de-
| cided to use a Radio Shack CTR-41 re-
corder with my VIC-20 (for which I
paid only $88) because 1 couldn’t see
putting out more for a recorder than I
had for the computer. I put together a
little interface with an op amp to recov-

input to the VIC-20. It worked fine until
I picked up a tape made on a VIC-20 re-
corder. I couldn’t Joad the tape. Then I
found an interface at a hamfest and it
worked fine with the VIC-20 tape but
not with the tapes made with my old re-
corder. Examining signals on a scope
showed that the Radio Shack recorder
introduced an extra phase inversion
when the signal went from the VIC onto
the tape and then back out from the tape
playback. I wound up adding a 7414
stage in the playback and another in the
output line.—Cal Sondgeroth, Mendo-
ta, IL.

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

Digital Capacitance Meter

_- Only $49. 99

R e vy

er the cassette audio and a 7414 for TTL

Digital

J3 to the microphone input connector
on the VIC-20 computer. This should be
the microphone input connector on the
cassette recorder.—B. Okigbo, Minne-
apolis, MN.

ABOUT BITS & BYTES

I was glad to see Sol Libes in print
again. I have recently missed his col-
umn in one of the other magazines.—A4
Fan in Spokane.

I noticed two things in October’s
“Bits & Bytes” that I believe are wrong.
First, DEC is not abandoning produc-
tion of its 36-bit computer line. It an-
nounced the cancellation of Project Ju-
piter, a 50-MIPS general-purpose 36-bit
time-sharing super-computer; but pro-
duction of the current 36-bit CPUs will
be continued for at least five more years.
Second, DEC’s 36-bit computers are
not minicomputers. Excluding the KS-
2020 CPU, the KL-10 line is a main-
frame computer.—Joe Smith, Golden,
CO.

ADDRESS CORRECTION

We were pleased to see a reference in
the article “Unix the Easy Way”” (Sep-
tember, p. 43) to our operating system,
“UniFlex.” However, we have recently

SPECIAL

BOTH ror $85.00

Digital

moved to a new location. Qur address is:
Technical Systems Consultants, Inc.
111 Providence Rd., Chapel Hill, NC
27514 (Tel. 510-920-0540).—Daniel E.
Vanada, Vice President

OUT OF TUNE

In the “Hex/ASCII/Decimal con-
version Chart” (October, p. 68), the
ASCII character for hex OC should read
FF not FP; the ASCII characters for
hex 5C and 7C are a reverse slash and a

vertical rule, respectively. It could be |
pointed out, also, that the character for |

hex 27 is an apostrophe and for hex 2C
is a comma, since they appear to be
identical the way they are shown.

In ‘“Multiple-Character Generation
from your Keyboard” (October, p. 66),
the designation F on the line from the
interface should be deleted.

In “Keyboard Encoding Schemes”
(October, p. 79), in Fig. 13, the Delete
key should be between 0,5 and I5; the
Escape key between 0y and Iy; the Line

| Feed key between) 09 and Ig; and the

Carriage Return key between 03 and I.
To protect the inputs of 4532 from static
electricity, add eight resistors (1 meg-
ohm each) between the inputs and the
negative supply’s ground.

Digital Multimeter

ony $39.%

s —

—

Capacitance Multimeter
Meter

Stock No. 99-240 Stock No. 99-140

= 3% Digit LCD = 3% Digit LCD

s Push-button sefection = Push-button selection

= 0.1 pF to 1999 uF = Large 0.5 LCD

= Direct lead Insertion Jack = AC/DC to 1000V,

= Immediate direct reading DC to 10A

= Fuse protected = Resistance to 2 M ohms
= 200 hour battery life = Auto polarity

Full overioad protection
SIZE: 77 x 3%" x 1%
WEIGHT: 16 Ounces

SIZE: 74" x 3% x 1%
WEIGHT: 10 Ounces

1 Year Warranty

Distributed By

FUJI-SVEA

P.O. Box 3375, Torrance, CA 90510

Toll Free: 1'800'421'284 1
California/Local: 1-213-533-1221

Shipping/Handiing $4.50 additional. COD Fee $2.00
Calitornia Residents add 6'5% Sales Tax

00

Krista o140 surmeren

COMMON 0LV [1/mb

- +
Digitai CAPACITANCE METER i

| Krista

Mods! 308-240 |
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NOW YOUR
COMPUTER FITS THE
ORIGINAL
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Now the excitement of original
arcade graphics and sound effects
comes home to your computer.

Introducing ATARISOFT™ A new
source for computer software.

If you own a Commaodore VIC 20
or 64, a Texas Instruments S9/4A, an
IBM or an Apple ll, 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 Praotector Il, 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.

AT/ RISOFT

Now your computer fits
the arcade hits.

PAC-MARM 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 Lta. manufactured under license by Atari, Inc.
Trademar<s and © Namco 1982. DEFENDER is a trademark of Williams
Electronics. Inc. manufactured under license from Wiliams Electronics.
Inc. STARGATE is a trademark and © of Williams 1981, manufactured
under licease from Williams Electronics, Inc. DONKEY KONG. Mario
and NINTENDO are trademarks and © Nintendo 1981, 1983.
ROBOTRIDN: 2084 is a trademark and © of Williams 1982, manufac-
tured undar license from Williams Electronics. Inc. SHAMUS is a trade-
mark of Synapse Software Corporation, manufactured under license by
Atari, Inc. PROTECTOR Il 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 icense by Atari. Inc.

A @ Warner Communications Company. © 1983 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 2y the manufacturers of these machines. COMMOOORE 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.

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

Name
Address

City

Telepnone

PRODUCT OWNED: (Check ane)

IREEEZYY [ ] commadare Vic 20
[ ]B™MPC [ ] inteliivision

D Commodore 64 D Apple ll

D ColecoVision D Other

Mail to:
Atari, Inc.. PO. Box 2943,
So. 5an Francisco, CA 94080.

Circle No. 9 on Free Information Card
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PRODUCTS

CP/M FOR COMMODORE 64
—_———————————

Mow 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
aznd 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
15 $599; with 5% " drive, $499; and with-
cut drive, $349.

Circle No. 84 on Free Information Card

INTELLIGENT PRINTING
BUFFER

Interactive Structures’ ShuffleBuffer
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 tnterrupt a printout and produce a
separate document on an intermediate
basis.

Circle No. 86 on Free Information Card

Discwasher’s Calling Four expansion
peripheral is designed for use with Ap-
plell, I+, and Ile personal computers.
The expander allows the computer to
accept such diverse controls 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

FOUR-GAME CONTROLLER PORT

.
.
et

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

WWW-americanctadiohistorv.com

Computers & Electronics
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16-BIT MICROPPOCESSOR TRAINER
B e

The Model ET-100 Learning Compute-
from Heathkit/Zenith Educational Sys-
tems is an 8088-based trainer, 16-bi:
computer, anl engineering design and
test system all rolled into one. Its stan-
dard featu-es include a solderless
breadboardinz system that provides di-
rect access to all address, data, controL
and 1/0 lines, and four voltage supplies
detached tydewriter-style keyboard.
32K of ROM programmed with &
CP/M asserrbler, 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/0 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

Decefnber1983

graphics debugger; 16K (expandable to
64K) of user RAM; cassette port; and
composite video output. Price is
$999.95 kit, $1499.95 wired and tested.
Optional extras include the Model EE-
8088 Advanczd Microprocessors
Course (399.95" and Model ETA-100
Accessory that adds more memory and
I/0 ports, disk drive and controller,
and a video board ($1299.95 kit,
$1999.95 wired and tested).

Circle No. 37 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 plan, 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 are 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 PortaCalic 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.

e e ]
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8/16 BIT PERSONAL
COMPUTER

The Rainbow 100+ computer from
Digital Equipment Corp. offers 8/16-
bit processing and built-in 10M hard
disk system, plus dual 5%" 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-DOS
operating system kit. Owners of Rain-
bow 100 computers can upgrade 1o
100+ power with 5M ($1495) or 10M
($2995) hard disk kits that come with

| the operating system kit.

Circle No. 95 on Free Information Card
E———

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 ofters 12 cpi at a speed of
37 (7 X S)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

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
17%"W X 5"H X 125" D. $695.

Circle No. 94 on Free Information Card
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ALL
MINI

The guarantee.
! We'll replace, free, any |

minidisk if it fails to : m— —
accurately store and : :
retrieve data due to a T —
defect in materials or : ;::; =
workmanship for ug to 4 /

5 years from date of x-omi .

%

THEHARD PART IS MAKING SURE

THEY STAY THAT 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. Alter exposure to dust, cigarette
smoke, fingerprints, even wear caused by vour computer. And so, we
have built safeguards arourd the disk, as well.

Memtek Produds’ latest imnovation...
acknowledgment of a real world
beyond the laboratory.

The hub ring. Designed to prevent cur minidisks from jam-
ming in your machine. Rigid. Durable. Reinforced.

The coating. A criticallv-controlled coating of high-energy
magnetic oxide particles that covers the disk’s surface, which is then
micro-polished to improve head to disk contact, 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.

MEMTEK ocrs

purchase. Simply mail the

disk back.

The Memtek lineup.
Premium, double and quad
density minidisks as well as 10-
and 15-minute computer
cassettes and a 5%4" disk drive
head cleaner

I MINDI3KS

WEPLAY
FORKEEPS
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LOGIC ANALYZER

OmniLogic’s Model LA-1680 16-chan-
nel logic analyzer is an add-on for Radio
Shack TRS-80 Models I, I11, and 4 com-
puters with 48K of RAM. It provides
both state and timing analysis at fre-
quencies up to 20 MHz. Simple menu-
driven operation, with “‘help” pages, are

COMPUTER/TYPEWRITER
SERVICE

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

12

LOGIC ANALYZER ADD-ON
——— e

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

WWW-americanradiohistorv.com

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
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LAST NIGHT, COMPUSERVE TURNED THIS
COMPUTER INTO A TRAVEL AGENT FOR JENNIE,
A STOCK ANALYST FOR RALPH, AND NOW,
IT’S 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'l

Circle No. 60 on Free Information-Card
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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, contact or call:

CompuServe

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

800-848-8199

n Ohio call 614-457-0802.

An H&R Block Company
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HARDWARE/SOFTWARE
DEBUGGER

| A powerful hardware/software debug-

ging tool for program development on
the 1BM 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 {loppy
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

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
characiers/second, using 100-character

=

LOCAL AREA NETWORK

=

The PerComNet PN-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;

14

|

Q@
o

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 ther linked to the network
through a unique Percom Data cablein-
terface. PerComNet interface adapters
will soon be available for S-100, Multi-
Bus, and STD Bus microcomputers.

Circle No. 91 on Free Information Card |
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printwheels. The printer can handle |
forms up to 17" wide and offers

10/12/15-pitch selection, with Y, ,0"

horizontal microspacing. Vertical spac-

ing can be Ys", /4", or /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 10 seven
copies on a single pass; automatic paper
feed to top of form: 4K print bufter; RS-
232C serial, Centronics-compatible par-
allel, and TEEE-488 intertaces; and
conirol 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 Il 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 be 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 be played in reverse and also
stored on disk. The DX-1 plugs directly
into any slot in the Apple Il or ITe 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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It writes, rates, creates,
even telecommunicates.

Costs less, does more-
. _the Commodore 64

! When
Commodore
introduced
the 64,
the industry
suddenly
realized that
there would be a
computer in every home,
school and business years belcre anyone
ever dreamed.
That’s because Commodore 64 halved
the price af high technology: while
you can compare E W mo——
the 64’s capabilities " fp
with those of any p '
sophisticated business TEESREATLRALY
PC, you cancom- Je b oocaosnnnel
pare its price with
that of an average television.

T,
W

%, e

COMMODORE 65

Clrcle No. 23 oa Sree Information Card

What can you do with iZ Create with
+ its high resolution
L e n* .Y Sprite Graphics.
E™ Adda printer angd
ﬁj --?“ | type with it. Add
eEsn et diskdrive touse
spread sheets and other financial
programs. Learn and N
play music through N | N@j»—‘-
yourhomesoundsys-| | @ N |
tem on the 64’s & @ &
profzssional quality nusic synthesizer.
Add a modem, and hook up with
the vast computer networks through
your telephone. In short, the
Commodore 64
is the ultimate
personal computer,
at a price
you can afford.

- '-'H o
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Wouldn't you like to have o
new skill you could call your own?
Leam TV, audio, and video servicng

WWW-americanradiohistorv.com
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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 eftective 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

As part of vour training, you'll

| build your own 25" Heath/

Zenith color TV, a state-of-the-
art unit with infrared remote
tuning, programmable channel
selection, and the incredible
space phone for remote calling,
You also get a front-loading,
remote-controlled vidcocassette

| recorder to play your video-

taped lessons and learn about
servicing this complex instru-

ment.

Practical training on a real state-of-the-art TV,
VCRor stereo, using professional equipment

You'll learn troubleshooting
techniques using a professional
3v2-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. Its 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

WWA-akericanradiohisterv-com

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 104-page color catalog
describing our courses in full,
showing all equipment, lesson
outlines, and career opportuni-
ties. It also shows other ¢xciting
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

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

NRI Schools of
NHI Electronics
W,/ H McGraw-Hill Continuing
€ [.1 | . Education Center

If 3939 Wisconsin Avenue
Washington, DC 20016

We'll give you tomorrow.
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SOFTWARE
SOURCES

Program Library System. The Ar-
ranger II from Triple-D 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
of tracks, 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 11

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-D Software, 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

20

Magnum Distributing has announced
availability of the Model CMIJ-1F
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

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 ROMPAK without
having to disconnect the CMJ-1F from
the computer. $199.95. Address: Mag-
num Distributors, Inc., 1000 S. Dixie

Hwy. W. Suite 3, Pompano Beach,

FL 33060.

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. In 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, 111, 4,
and Lobo Systems MAX-80 TBA 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.

wWWW-americanradiohistorv.com

. ]
for each). Address: Logical Systems,
Inc., 8970 N. 55St., PO Box 23956, Mil-
waukee, W] 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
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. High St., Bryan, OH 43506.

attribute of BASIC. |

Computers & Electronics
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Basic
BASIC-English Dichonary
for the Apole,
pEY"and TRS-80

The Gompuier Book Ghh®

Your source forsoftware and books
at substantial savings!

SR W

1521

More programs, more projects, g s
more ways to use your micro —

TROUBLESHOOTING

for home, hobby, and business! Eranar Lok

Select any 6 books
for only $2.95 when you join

(values to $132.70)

101 MICROPROCESSDR
7 SOFTWARE &
| HARDWARE PROJECTS
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List $21.95
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r
7 very good reasons to try : The Gonpuizr Book Ghuhe

The Computer Book Club® === P.O. Box 80
P.0O. 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
days without obligation

+ Club News Bulletins. All about current selections—mains,
alternates, extras—plus banus offers. Comes 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

Blue Ridge Summit, PA 17214

Please accept my membership in The Computer Book Club®
and send the 6 volumes circled below, billing me $2.95 plus
shipping and handling charges. If not satisfied,  may return
the books within ten days without obligation and have my
membership canceled. | agree to purchase 4 or more books at
reduced Club prices (plus shipping/handling) during the
next 12 months, and may resign any time thereafter.
335 1062 1160 1183 1195 1199 1228
1251 1276 1277 1295 1333 1369 1396 1398
1427 1431 1453 1455 1466 1513 1521 1523
1531 1539 1556 1612 1620 1633 1637

Alternate selection—or no books at all—we’ll follow the Name __ Phone __
instructions you give on the reply form provided with every .
News Bulletin Address = — —n
- Continuing Benefits. Get a Dividend Certificate with every City
book purchased after fulfilling membership obligation, and x

tate _Zi

qualify for discounts on many other volumes
- Extra Bonuses. Take advantage of added-value promo-

tions, plUS spec1al discounts on software, games, and more This order is Subject to acceptance by The Computer Book Club®. PECC-1283
L------------------ =

Circle No. 39 on Free Information Card

Valid for new members only. (Orders outside U.S. or Canada must be prepaid in
International Money Orders in U.S. dollars. Canada must remit in U.S. dollars )
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LES SOLOMON ON COMPUTEF? HARDWARE

| An Eye- and
[emper-Saving
Proposal

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, but
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 hever 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 be 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!

IT seems every computer, video

22

[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 band) between channels
6and 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 MHz for FM
i-f, 43 MHz for TV i-f, etc.), why not as-
sign an unused high-uhf band to be 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 automatic
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
dcinput line is opened, and a phototran-
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 LED 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- l
trolled by the LED. In fact, not even the
regulator is required since this protec-
tion circuit can be 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.&

LIGHT
TIGHT
ENCLOSURE

———

b ]

TO
REGULATOR I-?-— LOAD

|
|

CURRENT
LIMITER

GND

GND
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Where's Your ELECTRONICS Career Headed?
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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
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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 maternals 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.

Grantham College of Engineering ET-12-83
P. O. Box 35499, Los Angeles, CA 90035

Please mail me your free catalog which explains your

|

|

|

I

B.S. Degree independent-study program. |
I

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-t0-$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-

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 reregotiate 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

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 - :

compared to independent retailers.

Unable to compete with price dis-
2 @‘counts, many Computerland stores
: dropped the Apple. Apple responded
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

| 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
be 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 I1e 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.

24

the Apple nameplate logo.

Another Apple-I1 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 SM bytes with about 4M bytes used by
the Lisa software, leaving only about 1M 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 PCsoftware. 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 be 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.

Computers & Electronics
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TIMEX/SINCLAIR SALES
DROP

=t e ————

» Sales of the Timex 1000 (né Sinclair ZX81), 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 ZX81s before turning distribution
| over to Timex. So far, well over a million units have been
manufactured.

The 1000 has sold for as low as $27.95, and typically sells
for about $45. The Commodore VIC-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
be introduced in the U.S. for the Timex 2000 systems. The
drive requires a $50 interface unit (only $30 when purchased
with 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

. P 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
back to mid-October and raised its suggested retail price from
$600 to $700. (The dealer price will be 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 charactersona 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 manufacturability and reliability of a 4-megabit memory

December1983
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device. SRC, formed two years ago, is an alliance of 18 com-
panies, among them 1BM, GE, Motorola, CDC, DEC, Intel,
AMD, HP, 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?

fe———

» 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 from 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

e—— = ———— = = =]

» The Securities and Exchange Commission has told soft-
ware developers to stop treating software development costs
as an asset in their books 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

e e e e S W T ]

» 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 whopping 252% for unpackaged ICs. By
contrast, shipments of ICs 70 Japan increased 11%. .. . Ac-
cording to the “Books In Print” reference guide, therc are
now 2400 computer books 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 any of
these reasons,act now!

[ 1 I don’t have the time.

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

[1 I can’t afford any more education.
1 I have a family now.

L1 ’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!
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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
TRAINING 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.

Step-by-step learningincludes
“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 I0MHz, solid-state,
triggered-sweep oscilloscope. Or a
Digital Learning Laboratory to let
you apply the digital theory that’s
essential today for anyone who

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

overnment-administered FCC

Federal Communications Commis-
sion) Radiotelephone License,
General Class. It can bea real mark in
your favor...government-certified
proof of your specific knowledge
and skills.

Find out more! Today. Now.

There’s a card with this ad. Fill
itin 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, alon§ 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
withthe 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.

CIi

PE-01

Cleveland Institute of Electronics, Inc.

1776 East 17th Street, Cleveland, Ohio 44114
Accredited Member National Home Study Council

YES...1 want to learn from the specialists in electronics — CIE. Send me my FREE
CIE school catalog...including details about the Associate Degree program...
plus my FREE package of home study information.

MAIL TODAY!
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'COMPUTER VIDEO GAMES

Hands-On Reviéws of Recently Released Game Software

HIGHRISE
[ ——

‘ Diskette for Apple Il/lle
MicroLab, Inc., 2699 Skokie Valley Road,
Highland Park, IL 60035; 312-433-7550.
$30.00

Graphics * %%

Gameplay *xk*
Sustained Interest xxxx

Type: Keyboard educational strategy
game

H = 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
T ————n

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

408-745-0700. $34.99

Graphics *x%

Gameplay *xkx

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.

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

“Rendezvous” is captivating and educational.

RENDEZVOUS
E=——=-—=

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

$39.95

Sustained interest xxxx+

Graphics %x%

Type: Joystick action game

Gameplay x*x*

Memory Required: Resident ROM

Sustained Interest xxxx+

Jupiter Jumpman fans, rejoice! There's
now an easier (?) 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

30

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,

www.americanradiohistorv.com

| course corrections (a lot of guesswork),
| projections of flight path, and the actual

i
|
|

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
e comeremm—

ROM Cartridge for VIC-20
Sierra On-Line, Sierra On-Line Bldg.,
Coarsegold, CA 93614, 209-683-6858.
$29.95

Graphics *%k%

Gameplay %

Sustained Interest %%
Type: Joystick action game

Memory Required: Resident ROM

This new one from Sierra is hard as the

Computers & Electronics
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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
S

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

Graphics * %%
Gameplay « %%
Sustained Interest «x

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-

e

= e e £

The elevator in “Miner 2049ER” is keyboard controlied.

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
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The “Old Ironsides” screen is framed by an old map.
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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
[T

Diskette for Apple Il and Atari 400/800
MicroLab, Inc., 2699 Skokie Valley Road,
Highland Park, IL 60035; 312-433-7550.
$30.00

Graphics kxx*%
Gameplay k%
Sustained Interest k%
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 locations.

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 1. 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 encugh to reach the highest
(most difficult) level or screen.
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wInside

Adot
matrix printer
- thatwill
- improve your
- Image.

Meet the Apple® Image-
writer, the newest dot matrix
printer for your Apple Personal
Computer.

And with all that it has
going for it, just maybe the

best dot matrix printer on
- the market.
Take legibility, for
| instance.
The Imagewriter 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 fast.

The Imagewriter cruises
atan unbelievable
120 characters per <
second. And that's \
just in the text mode. \

- It'seven faster
printing graphics. 180

| characters per second,
| tobeexact.
| What's more, the

raphics dump is up to

0% faster than other
- comparably priced dot matrix
 printers. And that makes the
Imagewriter fast enough to
handle the Lisa™

Yet it’s just as at home with an
Apple Il 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

ple

Vol 1 No. +

} like superscript and subscript, to
name just two.
Now, with all this high-speed
performance, you'd expect the
Imagewriter to make the Devil's
Own Noise. It doesn’t. In fact, |
the Imagewriter 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 read this aloud.
The Imagewriter even has quiet
ood looks, since we designed it to
ook like the rest of the Apple Family.
— e Yet even with all

m PR_E:SENTS TH its improvements,
FIMAGEWRITER APPLE PR the Imagewriter is a

better deal than any
ESENTS THE IMAGEWRITER AFPPLE PRESEN’ A . :
S THE INAGEWRITER APPLE PRESENTS THE INAGEWRITER appry Other dot matrix print-

er with 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 u
your other lines of credit. Wit ﬂge
| 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 Englisfl)
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 appl%z The first purchase
must include an Apgle 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
acredit 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 be spread out. It's all

spelled out for you
at the time 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.

plll. - M)

- rest. You'll never have to boot those

Giveyour floppy disks the boot.

shuffle.” It happens when you have
two or more software programs on |
floppies and you need to work with |
both. What do you do? You put one |
disk in, boot it, do your work, take it
out, put the other disk in, boot it,

do your work — you get the idea.

Well, you can stop shuffling any
time now.

Thanks to 2 unique new soft-
ware program called Catalyst™ from
Quark, Inc. Specially designed for
your Apple IIl 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 Catalyst does the

We call it the “ﬂolgpy disk ’

programs again.
What kinds of programs will
work with ProFile and Catalyst?

I

Almost anything written for the
Apple Il including copy-protected
programs like VisiCalc; Quick File™
an(f; ple Writer 1. 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 Ill and a
ProFile and more floppies than you
care to flip through, get yourself a
Catalyst. And boot those disks for good.

CATALYST

ard Dums G0t x B0 Auyse

Apple Computer Inc., 20525 Mariani Ave., Cuperting, CA 95014. For the authorized Apple dealer nearest you, call (800) 538-9696. /n Canadu, call (890) 268-7796 or (800) 268-7637. © 1983 Apple Compuiter Inc.

VisiCalc is a trademark of VisiCorp, Inc. Catalyst is a trademark of Quark, Inc. Apple, the Apple logo, Quick File and ProFile are trademarks of Apple Computer [nc.
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Voice-recognition

are available for
several types of
personal computers

By Ed Teja

HEN one person talks to anoth-
Wer, 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,

December1983

hardware and software

-

EARS FOR YOUR
COMPUTER

e

T

but as late as 1978 a system for bankmg
applications that recognized only digits
cost over $60,000. However, new recog-
nition techniques and advances in VLSI
(very-large-scale integratian) 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

WAMM=-aHR ereaRradielhister-eom

| 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 (PCM)
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 notwithstanding 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 unti! 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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STORAGE
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|

ROM

{RECOGNITION
FIRMWARE)

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 matech
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 -
"
5
o
=
0
SAMPLES
0 1 2 3 4
/S
10 MSEC
DIGITAL DECIMAL
SAMPLE | REPRESENTATION| VALUE
| 0010 2
2 0001 I
3 0000 0
4 0001 I
Fig. 2. Digitizing a sine wave.
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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 words 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, is 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 in 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 asystem 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-

Computers & Electronics
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16K Standard BASIC
Reg. 239.95

15995

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 ptay 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 3ASIC language and our entertaining 308-
page manual to start writing your own programs with
cotor and sound. Want to creaile stunning high-
resolution graphics and write advanced programs?

Radie fhaek

The biggest name in little computers®
A DIVISION OF TANDY CORPORATION

Use Your
Chtikine Card

16K Extended BASIC
Reg 319. 95

“As Low As $25 Per Month
26-3027 ___ On CitiLine Credit

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 ccmputing skills grow. Add a cassette
recorder to store and load your own programs, a tele-
phone modem tc 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 demanstration 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 Onz Tandy Center, Fort Worth, Texas 76102

Sale ends Dec. 31, 1983. TV not included. Prices apply at participating Radio Shack
es and dearITe]rs
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VOLTS
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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
easter 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 be able to use the system.
Because research into how we under-
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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, even for a human lis-
tener. Pot and pop, for example, would
be 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 be 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

ELECTRET
- CONDENSER

MICROPHONE 0.01uF

T |.OpF

Fig. 4. Complete system using
an Interstate Electronics chip.
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| computing speed is essential for the

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 VRCI102.

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
Multibus 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

computations needed in a speech-recog-
nition system.

Add-On “Ears.” One of the first low-
cost peripherals to give personal com-

INTERSTATE VOICE

100 pF RECOGNITION CHIP

8
PARALLEL
1/0 LINES

4

CONTROL

STROBE
LINES
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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 11
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 11 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 e¢xample,
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 32714

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
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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 1S 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-

— e = \
WHO GOES THERE: SPEAKER IDENTIFICATION

able work on making its products useful
even over the telephone. With a recog-
nizer designed for use with telephones,
vou can call a computer and use it {Tom
a remote Joeation 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 imited vo-
cabulary, but it 1s sufficient for entering
commands for games or educational
programs.

pect to sce 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

Conclusion. In the future, you can ex-

Not all voice input systems are designed
to respond to 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,
butitmakes 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
stcred 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 recognition.

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
(dcnated 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. <

wwwamericanradiohistorv.com
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HE two voice-recognition prod-
Tucts 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 (3920 with a special noise-
cancelling microphone and on/off
footpedal), which includes the Magic
Window Il word-processing package
and the MagiCalc financial applications
software.
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By Joe Despaosito

VIM Hardware. The VIM hardware
consists of a circuit board that connects
to an I/0 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 1/0 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

Voice Machine Communications’ Voice Input Module

wwWW. americanradiohistorv.com

Voice-Recognition Boards for Apple/
' Franklin and Texas Instruments
Professional Computers

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 < 0D > for “load inte-
ger.” The <0D > 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

Computers & Electronics
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Bv Guardmg 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 wamn%for you in the Army National Guard Infantry.
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In the Army Guard Infantry, ly ou'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
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You'll earn excellent parttime income and be entitled to college tuition assistance,
PX privileges, a fully-paid retirement plan, life insurance, and lots more.
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phone directory.
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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

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 to/d the computer,
“Insert,” “Tab,” or other such com-
mands and the task was performed. Of
course, I still had to tvpe the copy on the
keyboard.

Programming in BASIC was also a
snap, although I ram into scme prob-

Texas instruments’ Speech Command System

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-
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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

www._americanradiohistorv com

- 8
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 1o 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. |

Computers & Electronics
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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 11, 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-
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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 Fa 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 enroliment
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 EasyWriter
IT word processor. The vocabulary file
for this software is included on the disk,
s0 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. o
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Number Systems

| wrocomputers

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

By Randy Carlstrom
LMOST 800 years ago, the Arabic number system When counting in the decimal system, we begin with
A was introduced in Europe. Ten symbols were the digit having the least value, zero. When the count
used since man has 10 fingers that he can use for reaches 9, a limit has been reached because 9 is the digit

counting purposes. In fact, each symbol is called a digit of greatest value and there are no fingers left. An addi-
(from the Latin digitus, for finger); and because there tional count produces a carry, which is equal to 10. The

are 10 digits, the Arabic system is also called the deci- 1 occupies the 10s (10') position, whereas the O occu-
mal number system (from the Latin decem, for 10). pies the units (10°) position. This process continues
December1983 47
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each time 9 is reached in the units position. When a 9
appears in the 10s position, the next carry into the 10s
position will produce a carry into the 100s (10?)
position.

Note that a number in the 10s 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 10s 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 10s 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 10s and
four Is. This may be expressed as (6 X 100) 4+ (3 10)
+ (4X1), or in scientific notation as (6X10%) +
(3x10%) + (4x10%.

Octal. Now let’s look at another number system, the
octal (base-8) system. It has eight digits, the one of
greatest value being 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. 1.

MSB 4SB 35B 258 LB

I6'S B'S 4'S 2'S UNITS

Fig, 1. Fositional values of first five
posiions for the ockal number syslam,

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 4+ 256 + 0 4+ 5 = 773; hence 1405 = (1 X 8%) +
(4 82%) + (0X8Y) + (5% 8% = 773,,.

As another example, using Fig. 1 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 4+ 7 remainder
9/8 = 1 + 1 remainder
1/8 = 0 4+ 1 remainder

The correct octal number is obtained by reading the
remainder column from bottom to top, or 117. Hence
79,0 = 1175. The reader should verify this result for
himself by converting 1175 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 4 remainder
12/8 = 1 + 4 remainder
1/8 = 0 + 1 remainder

And, after reading the remainders from bottom to
top, we have 100,, = 1444.

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 1s, which equals
15. Summing, we obtain 31,551 as our result. Or, in
“base-16 scientific notation,” 7B3F = (7X16%) +

Hexadacimal Cretal
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0

Binary
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MSD 4SD 3SD 2sD LSD

2048's 512's 64'S 8'S UNITS

Fig. 3. Positional values of a hexadecimal number.

(11 X162 + (3x16") + (15X 16%) = 31,551,,.

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 E88,,. 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: O 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 bifs; 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 35D 2Sh LSD
ENER NN

4096’S 256’S 16'S UNITS

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 O is present, the weight of that bit is not added.
For example, the binary number 10110 = 16 + 0 + 4
4+ 2 4+ 0 = 22,.

Decimal-to-binary conversion is similar to that of
conversion from decimal to other bases. Let’s convert
94, to binary:

Therefore 94,, = 1011110,. Let’s verify this result:
There is one 64, one 16, one 8, one 4, and one 2, which,
after summing, yields 94.

December1983
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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, 2° (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, 1101000010111100, 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:

Just in time for Christmas!
The Handheld Digital Multimeter
A practical, useful gift!

The IM-2215 Handheld Digital
Multimeter takes the high
resolution of a bench instrument
into the field with measuring
capabilities to 100 wV, 1 uA and
1 ohm Its 3%z 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.

¥
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Please send me my FREE Heathkit Catalog I

featuring the IM-2215 Handheld Digital Mul-

timeter and many other quality electronic kits. I
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1 7 4 6 3 0 (octal)
001 111 100 110 011 000 (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 bits instead of groups of three
bits. Let’s convert the same memory address used in the
example above into hexadecimal.

1101 0000 1011 1100
D 0 B ©

(binary)
(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
0011 1010 0100 1111

(hexadecimal)
(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
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 10s and nine 1s).

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

1\ \ (carry)

1 (13) 12)
10 10 (subtract value of 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 10s position now contains 8 + 4 + a carry of
1, or 13. A carry is again indicated by a number greater

50

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 (carry)
3 \

(decimal sum)
(subtract value of carry)

Q.

o
9
o
* X

= 6209

Hexadecimal
requires the
, fewest

digits. . ..

Thus its
popularity.

s 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 O with a carry of 1. The 8! position now
contains 3 + 6 + acarry 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 (8%). This position now
contains I + 4 + acarry of 1, or 6. No carry is generat-
ed since the number is less than &, so 8 is not subtracted.
There are six 64s, two 8s and no 1s in our answer.

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

\ \ (carry)

12 (1 8) (19) (decimal sum)
(subtract value of carry)

C 2 3 =C23,6

Computers & Electronics
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!
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-
i 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
1

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 C23,, indicat-
ing that there are twelve 256s, two 16s, and three 1s.

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

] 1 1 1

(carry)
| 1 0 1 0
i 1 1 1 0
1 \(3) k(z) k(z) 0 (decimal sum)
2 2 2 (subtract value
of carry)
1 I 0 0 0 = 11000,

The method of binary addition is the same as that
used with other bases. Any time an addition resultsina
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 O;
0+ 1 always equals 1; 1+ 1 always equals O and a carry;
141 + 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 ‘/—'-borrowl
e
2

— (1)3 (minuend)
| 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” from 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 (1)o
7 # 16

| 4

0 S 7 =574

December1983

In this example 4374 is subtracted from 5165. A borrow l
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 “S1X- ‘
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, | 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, 1 was borrowed from the minuend, making its
value 4. The difference in this position is 0. l
Applying the same rules as in base 8, let’s subtract the |
hexadecimal number 9AE from the number D96.

C (1)8
R 2 T 1
9 A E

3 E 8 =3E8¢

A borrow is required in the first position since E is |
greater than 6. One-six minus E equals 8, or, in base 10,
(164 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. ’

The Most Accurate Clock
A great gift idea!

The most accurate consumer clock ever made! The Heath GC-
1000 Most Accurate Clock sets and corrects itselt automatically |
by recéiving shortwave broadcasts irom 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 TOLL-FREE: 1-800-253-0570. |

1
Just in time for Christmas! |
|
I

e

— G S Smih G EpEe S S G S G S

» CATAL
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As an example, let’s subtract 01101 from 11010:

0 (10 0
' 4 — X <p(1)0 r—>(1)0
0 1 1 0 1

0 1 1 0 1 =1101,

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, O 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 O due to the borrow, so 1 must be borrowed
from the 2* position. Both MSBs are O, 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 (10%) 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.

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

52

Let’s try subtracting 3247 from 90235 using the ten’s

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 rwo’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.

Or-l—-v—-
[
=
O =t
=
[ N
[ L
[ (=

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

Computers & Electronics
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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
—01101010
becomes
10010111
+10010101 (one’s complement)
100101100
(+) 1 (end-around carry)

0010110 1=101101,

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:

10110100
—-00101111

becomes
10110100
+11010000 (one’s complement)
+) 1 (adding a carry produces

two’s complement)
11000010 1= 10000101, (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 (1s written as Os
and Os written as 1s). 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 O (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
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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
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' 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
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publishers of Computers &
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workshop of every electronics
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you can build with the new 1984
Electronic Experimenter’s
Handbook...
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hand-held LED display in-
strument that detects stress
in a speaker’s voice.

e Digitally programmed “var-
mint-zapper” that delivers a
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shock to marauding animals.

e Degree-day meter to check
your house’s heat loss and
help you gauge the efficiency
of insulation and weather-
proofing.

4 State

® Low-costLED logic monitor
that simultaneously checks
all signals on an IC.

e Sound-effects generator
that enables you to produce
any noise you want!

e “Wah-Wah” foot pedal at-
tachment for your amplifier.

e Scratch and rumble filter
that plugs into your preamp
jacks and delivers improved
audio system performance.

e Key-down audible signal for
your computer keyboard—to
insure proper key selection.

o 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!
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a negative 58232 or a positive 417687 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 O-
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 01111111,, or
+127,0. The smallest (most negative) number that may
be represented is 10000000,, or — 128,,.

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 producesa 1 in the MSB position, indicating a
negative number. To demonstrate the advantages of us-

SIGN

8IT . LSB
O o ol [ [ lolo] [UE

OF [ o olo] [ | =

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

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

+35 00000101
(+)+9 400001001
+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 411110111
—4 11111100

Again, the sign bit reveals a negative number (—4) in
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the two’s complement form.
Subtract positive 5 from positive 9.

+9 00001001 00001001
{=1+3$ —00000101 411111011
+4 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 00000101 00000101
(—)+9 —00001001 +11110111
—4 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 400001001
+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 perfcrmance works to your advantage
with our 16/8-bit H-100 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-
cause of versatile
expansion ca-
pabilities. Send
for complete de-
tails today using
the coupon
below.

— —— — S . . S G G

FREE So.97ruL I
CATALOG |
Please send me my FREE Heathkit Catalog I
featuring the H-100 Series Computers and

many other quality electronic kits.

Name

Address Apl. —

®

City

State
MAIL TO: Heath Compdny Dept. 010-123
CL-768 Benton Harbor, M1 49022

Heathkit
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HEWLETT-PACKARD’S

INEW
TOUCH-
SCREEN

COMPUTER

Several unique features distinguish the
Model HP-150 from other 16-bit microcomputers

By George Mitchell

HILE some computer man-
Wufacturers 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/0 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

APAAA-D ricanradiohisterv-com

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. 1.
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- | with the Model 150 system.

ness machine, can be handled by |

Surprisingly, HP didn’t make

business graphics software, rather | provisions for color, but the 9”

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 |

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

Instructions are entered by pointing to the éppropriate symbol.

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-be-released 212A-
compatible (300 to 1200 baud) *‘in-
telligent” modem.

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, 3%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-

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
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Fig. 1. Touch-screen grid
is generated by a 14 X 21
array of infrared LEDs.
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Free
from 3M diskettes.

We'll give you a 3M Post-it” Note tray and a on over 30 years experience in manu-

sample pack of Post-it Notes—a $4.98 value.  facturing high quality computer media. Now
Absolutely free! Just buy any specially marked  we're giving you one more good reason to

box of 3M diskettes and send in the proof of use high quality 3M diskettes.

purchase —with 75¢ for postage So buy a specially marked box of
and handling. Complete details s 3M diskettes. And send for your
Inside specially marked diskette = free Post-it tray and notes today!
boxes. - : et Look in the Yellow Pages under

r - -7 computer supplies and parts for
One 3M value the 3M distributor nearest you.

deserves another. : in Canada, write 3M Canada,
3M diskettes have long been , Inc., London, Ontario. If it's
noteworthy for their unparalleled worth remembering, it's worth
reliability. A reputation based 3M data recording products.

3M hears you...
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The unit has an extremely small footprint. Floppy disks at right are only 3',".

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.
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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 te 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 (o
generate quick notes or dump
screen graphics. A graphics exam-

ple is shown in Fig. 2. The thermal

wWwWALamericanradiohistorv. com.

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. 1s 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

Computers & Electronics
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3% DIGIT LOW-COST
This low-cost digital meter ha

accuracy ot DCV + 0.8% +

protection, test leads, battel
canying case included at this

w 51198

Model MD 100

470 meter you've heard so m
750 VAC, 0.1 to 19.99 MQ,

Made in USA

138"

Model 470

AC/DC Volts ranges, & current
ranges, 6 fesistonce ranges, d
fest, continuity beeper, and
Beckmon quolity at this very
price.

38988

Model DM45

ALL ITEMS
WARRANT

MONE
GUARANTEE!

VOLT/OHM MILLIAMMETER
Megohm input impedance AC&DC, with

+ 1.2% + 2 digits. It has outo polarty, |
auto zero and 24 ronges. Fuse overioad

Here's the new low-cost Simpson
about! With 0.15% DCV accuracy
ond full measurement capability —
100 mV to 1000 VDC, 100 mV to
DC current up to 10A, plus o full

iine of available occessories. Battery,
test leads and manuol included.

Features .5% DC Volts occuracy, 5

MANUFACTURER'S
COMPLETE 45 DAY

AC/DC 2000
OHM/VOLTMETER
MULTITESTER

This pocket size, battery-operated
muititester has 15 ranges, selector
swiich, and comes its own test
feads. Perfect for hobbyists ond
technicians who like o bargain.

only s ]798

Model UM 20
[ o
[[EEE]|
s: 10 - =

1 digit, ACV

\‘ -“ ° "
ond o
low price. =
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PRECISION DMM WITH

+.25% DCV ACCURACY AT
THIS LOW, LOW PRICE

More features for this price thon you
would imagine: 10 amp ronge, AC ond
DC, extended 2,000 hour battery life,
250 mV for in-Circuit resistonce
measurement, 2.8 Volts for diode
festing on “Ohms.” Heavy-duty test
leads and carfying case inciuded.
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NEW CIRCUITMATE DMM's
from BECKMAN

Features .8% DC Volts accuracy, 5 AC/
DC ronges, 6 resistonce ranges, diode
test function, plus the kind of quality
you'd expact trom Beckmon.
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CARRY FULL

Y PLUS OUR
Y BACK

fo
$1.60.
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A LOW-COST, QUALITY
E0PRLY S ] ] 9 TRIPLE-REGULATED

POWER SUPPLY!I
Designed for hord-ta-please, but budget-minded lab
technicions, students ond hobbyists, the DC tripie reguiated
variable power supply has olf the features you could osk for.
plus @ full 1 year manufacturer's warranty:

3 outputs:

Fixed 5VDC + 0.2V

2 variable <1% V to >15 VDC

Polarity: floafing: con be used as pos. of neg.
Ripple less than 10mV at full toad
Regulation < 1% no load to full load
Line regulation < 0.2% 108 VAC fo 135 VAC.
Current:

Fixed supply 1.0 omp mox.

Vvarioble suppiies 0.5 amp mox.
Protection buitt in, cument iimiting, with thermal shutdown.
Power: 108-135 VAC.
Dimensions: 8% ' x 3% x 7% " (WxHxD)
Wood grain finished metot case.
Weight: 4 1bs,, 9 ozs.
Lighted on/off power switch, easy-to-read Voltmeter and lorge
binding posts.
worronty: one year tull replocement woronty from date of
purchase.

MURA
MM-100
COMPUTER
TELEPHONE
MODEM
Features:

e 0-300 Boud compatible with most
time-shared computer systems
Full duplex operation

RS232C connector interfoce
Carler Detect indlcation

Top quoality at this low, low price
Answer/Originate/Oft select switch

LIST PRICE
$99.
Model MM-100

$ ;5988

AC UNE SURGE SUPPRESSORS
Protect your delicati p nd 6Xpensiy I tro
ond AC line surges.

g
Spikes suppressed 6,000 Amps, mox. energy obsorbed 50
JOULES, spike clamping storts 184V, mox. spike voitoge

3.":;.308 $7Qs8
$ 8588
$ 3788

m

Model 010
5 outiets

Model 012
1 outiet

ELECTRONKCS

ELECTRONIC GIFT IDEAS!

NO INSTALLATION
REQUIRED

BURGLAR ALARM
Ideal for home or office, this ultrosonic
burglar olarm requires no installation.
Just plug It in, enter your secret code
through the push-buttons for operation.
Full batery bock-up. Covers up to 600
square foot areo. Hos own internal
alarm, or odd the external hom (shown)
0s an accessory. Enfry ond exit dekiys—
5-minute outomatic shut-off and alorm
memory.

SPECO

HI-FI/STEREQ/
BIG SOUND CROSSOVER

NETWORKS

HN3-60 s ] 088
60 wott 3-way

Crossover Network EACH
HN3-100 s ] 688
100 Waft 3-way

Crossover Network  EACH
5290

EACH

Model ULTRAR

SP-1212 External
Horn Option $24.88

HN3-200 (shown)
200 Watt 3-Way
Crossover Network

SPECO
PROFESSIONAL QUALITY PA AMPLIFIERS

*1N7%
*147%

*277%

Model PAT-30

30 Watts Music Power

50-18,000 Hz Freq. Response

4 Confrois (MIC-1, MIC-2, AUX & TONE)

Model PAT-60

60 Watts Music Power

100-20,000 Hz Freq. Response

4 Controls (MIC-1, MIC-2, AUX (Foder) &
TONE)

Model PAT-120 (shown)

120 Watts Music Power

50-20,000 Hz Freq. Response

6 Controls (MIC-1, MIC-2. VOLUME
(Master), BASS, TREBLE & AUX (Foder) )

YasterCarc QMERIcaN
ORAESS Carg

NWAREHOUSE

Halls Rd. - P.O. Box 624 - Old Lyme, CT 06371

U.S. funds, Visa, Amex, MC, Money Order, Check (allow 2 weeksto Clear). CT rasidents
salssImLSulewessforpre'polumdevsonw.mcosmdovallmﬂwm oduct subject
without notice. Write for ed check add
for orders under $100, odd $7 for orders

ree catol

X . C.0.D. orders cash or cel
and handling charges add $3.
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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.AM. 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.

Other Software. Working in con-
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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) |

Fig. 2. An example of a screen dump
generated by the thermal printer.

wwwamericanradiohistorv.com
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Today, you’re doing
more than ever.

Genesis telesys‘t?m is designed
to help organize and streamline
your life in so many ways.

The Genesis telesystem remem-
bers all your important numbers,
including emergency numbers. And
it dials with just a touch. It times
your calls and even has a
built-in speaker.

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

© AT&T, 1983
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needs. Add an optional cartridge,
and you've cot one-touch access
to call forwarding, call waiting, and
three-way calling. Or add another
cartridge, and you have tte conve-
nience of attomatic re-dial of busy
or unanswered numbers. And
that's only half of it.

Soon, you'll be able to add a
module with an electronic directory
that memorizes names and
numbers in alphabetical crder.
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Or the reminder cartridge, to
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and appointrments.
Genesis telesystem. The more

you do, the more it will help you do it.
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See it at your AT&T Phone Center, now at thousands of leading retail stores.
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HE 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 bit too small
for my taste (812" 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-
Iy 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 there were again not as good
as we would have expected from an 8-
MHz 16-bit 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
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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

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—Ilike 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

waana 2o oricanradinhictan, com

Counterpoint Views

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. (I concede, though, that
all the WordStar functions can still be
carried out from the keyboard alone,
without resorting to the touch screen.)

The RPN (Reverse Polish Notation)
calculator program supplied us by HP
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, it 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 favorably impressed by the
handling ease and apparent ruggedness

| of the 3% " 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-

Computers & Electronics
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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 obvious
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.
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SMALL DISKS CATCH UP

F you’re a regular reader of this mag-

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 3%" 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.

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,

like much storage, especially when you
can buy 5'4" 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;
problems still exist in reliability. The
drives may, however, begin showing up
as early as mid-1984.

The small diskettes are laid out with

Although 256K bytes doesn’t sound

and, reportedly, some
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CE...your best source for diskettes
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