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All 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. After exposure to dust, cigarette
smoke, fingerprints, even wear caused by your computer. And so, we
have built safeguards around the disk, as well.

The guarantee.
we'll replace, free, any
minidisk if it fails to
accurately store and
retrieve data due to a
defect in materials or
workmanship for up to
5 vears from date of

purchase. Simply mail the
disk back.

The Memtek lineup. —I0 MINIDISKS :
Premium, double and quad

density minidisks as well as 10- WE Pl AY
and 15-minute computer

cassettes and a 5% " disk drive
head cleaner.

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

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

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

FORKEEPS
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EDITORIAL

Future Speed
Shock

E love speed for speed itself.

Beyond mere numbers, how-

ever, some computer applica-
tions desperately need cvery bit of extra
speed that can be squeezed out. For ex-
ample, there’s never sufficient comput-
ing speed for artificial intelligence, bal-
listics. and other complex challenges.
What's needed is another revolution in
computer design.

In the beginning there was the vacu-
um-tube computer, ENIAC. Clearly
not a desktop computer, it covered 1500
sq ft, weighed 30 tons, and contained
about 18,000 vacuum tubes. Supplanted
by transistors, then integrated circuits,
computers became faster, smaller, and
cheaper.

However, you won't see numbers like
4.5 MHz among the big daddy’s of com-
puters, say, Control Data Corp., Cray,
NEC, Hitachi, and Fujitsu, among oth-
ers. With these supercomputers, speed
is measured in gigaflops (billion float-
ing-point operations per second). To
give you an example of how fast *“*fast”
is, CDC’s Cyber 205 is rated at 800-
megaflop peak. The company's 2XX
eight-Von Neumann-type-processor
machine will reportedly beat this by 40
times. It's due on the streets in 1987,
with some 20,000 CMOS logic arrays
and liquid-nitrogen cooling.

The speed barrier, though, is still
“Von Neumann,” whose serial-style
computer architecture has becen fol-
lowed for decades. To get around the
problem of a processor acting on one in-
struction at a time, cryogenic devices
that use superconductivity have been
developed in the labs, such as IBM’s
Quiteron and Bell Labs™ Josephson
junctions. Using a few processors with
enhanced control-flow architecture is
another approach to faster computers.
But the real future for super speed

seems to lie in parallel architecture—
using hundreds of processors in parallel
to speed up data flow. Just imagine the
switching network required to handle
this, not to mention the software
requirements!

Most advanced industrialized coun-
tries have companies working on super-
speed computer technology. Japan's
vaunted “Fifth Generation™ computer,
with a government-sponsored $400-mil-
lion in the kitty is one. The 10-year
project has 9 years to go, and what will
come out of it is anybody's guess right
now. But it appears to be Japan'’s effort
to leap frog to the forefront of the com-
puter industry, a market outside the
country that it has not been able to gain
a toehold in when it comes to the basic
computer itself and software.

Interestingly, much of Japan's com-
puter and electronics success in the
world has been owed to technological
advances or lower production costs, not
marketing. Head on with domestic com-
panies without one of these two assets,
Japan has not been able to encroach on
anyone with its products. It has only a
2% share of the U.S. market in $3,000
and over personal computers.

“Supercomputer
speed is measured
in gigaflops.”

Regardless of which country or com-
pany comes up with a speed break-
through, you can be sure such advances
will filter down in time to lower-cost
computers. When this happens, artifi-
cial-intelligence computers will be com-
monplace, interacting with their opera-
tors to make decisions and solve
problems based on judgements made
from uncertain information. There are
already scores of Al knowledge systems
used, you know. Some are in the medi-
cal field, where patient data is analyzed
and possible disorders identified.

Chances are, [ believe, that a facile
“thinking” and talking computer will
be at your side before the turn of the
century, much as a word-processor sys-
tem is now.

Computers & Electronics






VIDEO INFORMATION
TERMINAL

Matsushita’s new portable, rear-projec-
tion TV weighs 6.6 Ib. It can be used as a
desktop video terminal for Teletext and
Videotex and other video information
services as well as a regular broadcast
receiver. The collapsible set folds down
into a 12” case and operates on either
ac, dc, or rechargeable batteries. The set
contains three 2" projection tubes for
red, green, and blue, and a flat square
screen with Fresnel/lenticular surface.
Horizontal viewing angle is +30°%; verti-
cal viewing angle, =15°. It also has a
video input terminal for VCR hookup.
Power consumption is 12 W.

Iy
&

IBM PC SPECTRUM ANALYZER
(2 FE T AL S T T

The Ariel RTA 331 is a 1/3-octave a-f
spectrum analyzer that plugs into a sin-
gle expansion slot in the IBM PC. It di-
vides the spectrum into 31 bands from
20 Hz to 20 kHz and displays the rela-
tive amplitude of each frequency band.
The unit also converts incoming audio
into 8-bit digital words for storage in the
PC's memory. $649.95.

Circle No. 84 on Free Information Card

Prasonic

\\-
TELETERT

COMPgTER MOUﬁE

Wico’s new Computer Command”
“Mouse” is an optically encoded me-
chanical cursor controller for use with
Apple IT and IBM PC personal comput-
ers. By simply sliding the hand-held de-
vice across a desktop surface, computer
users can edit, draw lines, or select
menu choices from the CRT without
touching the keyboard. It features light-
encoded wheels and multiple-function
buttons and comes with a hardware in-
terface controller card and a 5’ connect-
ing cord. The Mouse with interface is
$180 for an Apple II and $230 for an
IBM PC.

Circle No. 85 on Free Information Card
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MONITOR FgR APPLE Il

Apple has announced a monochrome video display designed to blend with its
Apple II family of personal computers. It features high-resolution, 80-column
text and graphics display; an anti-reflective, high-contrast screen; and a tilt
mechanism for adjusting the screen’s angle. The 12” screen displays up to 24
lines of 80 characters of text in P31 green phosphor. A contrast control knob is
located on the right side of the monitor; and other controls for vertical hold. ver-
tical amplitude, and brightness are located on the back. $229.
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FRANKLIN 30-COLUMN CARD

The ACE Display card from Franklin
Computer expands the video display ca-
pabilities of Franklin ACE 1000 and
Apple IT computers to a full 80 columns
by 24 lines to provide ease of viewing
and versatility. The card provides four
cursor choices. It can be displayed as a
blinking block. a nonblinking block, a
blinking line, or a nonblinking line. The
display card also offers reverse video as
a standard feature. In addition, it ac-
commodates the full upper- and lower-
case 128-character ASCII set, including
line-drawing graphics. The character

matrixis7 X 9ina9 X 10 field. Lower-
case characters have true descenders
that don’t run into the line below.

The display card operates automati-
cally, switching between 40 and 80 col-
umns and between text and graphics to
suit the program in use. It operates with
CP/M and PASCAL programs. It is of-
fered as an accessory for the ACE 1000
and Apple IT computers, and is included
as standard equipment with the ACE
1200 computer. Available at authorized
Franklin dealers. $199.

Circle No. 87 on Free Information Card

| spray that 1s used to combat static elec-

COMPUTER
SOURCES

Apple Case. If you carry around your
Apple, Atari, or VIC-20/64, along with
adisk drive, small printer, etc., then you
should take a look at the Microcase.
The heavy-duty plastic case is lined with
5" dyecut foam to support the comput-
er, two disk drives, printer, cable, man-
uals, etc. The case weighs under four
pounds and is waterproof, machine
washable, and resists water and mildew.
It comes in a variety of colors. Address:
The Casemaker, 1754-C Junction Ave.,
San Jose, CA 95112 (408-971-8711).
[ ]

Static Removal. Static electricity can
cause all types of problems, including
catastrophic destruction of MOS de-
vices, dirty CRT screens, and printer
damage as rushing paper generates
large charges. Staticide is a liquid and

tricity. It can be wiped on surfaces, or
sprayed on a carpet or other floor cover-
ing. Staticide wipes are $4.98 for a box
of 24, with each wiped surface lasting
about two weeks. A brochure is avail-
able. Address: ACL Inc, 1960 East
Devon Ave., Elk Grove Village, IL
60007 (312-981-9212).
[
IBM PC Peripherals. The Business
System for the IBM PC includes a high-
resolution color video monitor, an X-Y |
coordinate plotter, a memory/graphics
expansion interface and Business
Graphics software. Optional hardware
includes a 6-pen plotter and a 3” floppy
disk drive system. The package allows
producing professional-looking graph-
ics and more than doubles the PC mem-
ory capacity. Data can be documented
with pie charts, bar charts, horizontal
bars, lines, points, areas, or any combi-
nation of graphics, and it interfaces with
dBasell, VisiCalc, SuperCalc, and
WordStar. Address: Amdek Corp,,
2201 Lively Bivd., Elk Grove Village,
IL 60007 (312-364-1180).
L]

Sinclair/Timex Memory Kit. The kit
fills the transparent 8K between 8-16K
of the ZX81 16K system. It uses
HM6116LP CMOS RAM with a built-
in power source. This allows data in the
RAM to remain even when power to the
system is turned off. At some later date,
it is possible to replace the RAM with
2716 or 2732 EPROMs. $29.95 plus
$1.95 shipping and handling. Address:
Hunter, 1630 Forest Hills Drive,

Okemos, M1 48864.
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COMPUTERS ARE
CREATING JOBS FOR
NRI-TRAINED-PEFOPLE
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IF YOU'RE SERIOUS
ABOUT MAKING
MONEY IN MICRO-
COMPUTERS, NRI
IS SERIOUS ABOUTy
SHOWING YOU HOW;

The U.S. Depart- %

ment of Labor projects T M

job openings for qualified?
computer technicians will
soon double. International
Resource Development, Inc., %
estimates a 600% in-
crease in these jobs in
a decade. And most o
these will be new jobs, §\
created by the expand- M
ing role of computers. ™%

NEVER HAS THERE
BEEN A FASTER-
GROWING FIELD
OF TECHNOLOGY.

Many people are
afraid of losing their jobs
to computers, but thousands
of jobs will be created for
those who are prepared to
meet the challenge.

With NRI training, you'll
be prepared. You can have a
profitable, exciting future as
an expert who can handle the
operational, programming and
technical aspects of all kinds
of microcomputers and micro-
Processors.

LEARN IN YOUR SPARE TIME.

NRI trains you in your own
home, at your convenience...no
classroom schedule to meet, no
need to quit your job. As a class
of one with complete course
materials and the backing of a
staff of professional electronics
instructors, you'll get extraordi-
nary hands-on training on the
latest model in the most pop-
ular line of microcomputers:
the new TRS-80™ Model 4, with
disk drive for greater memory
capacity. The TRS-80 Model 4
complete with advanced features

TRS-80 is a trademark of the Radio Shack division of Tandy Corp
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With NRI training you'll explore
your computer’s registers,
memory and input-output ports.
You'll even write programs to
control the circuits you've de-
_signed and built. You'll perform
ghundreds of challenging
experiments, always
S backed by a full-time
faculty ready to help you
personally.
When your NRI
training is complete,
you'll be a computer tech-
nician, ready for your first
“job — servicing, testing or
programming all types of
&, microcomputers —in a re-
+7/ 7 gwarding and challenging

."%3;_, & new career,

' P

P €94 THE CATALOG IS FREE.
" : THE TRAINING IS

RN

PRICELESS.

Send the postpaid card
today for your FREE 104-page
catalog. It's a valuable guide to
opportunities and training in the

, high-tech
revolution.

Your NRI course will Include the new TRS-80 Model 4 g

with Disk Drive or the TRS-80 Color Computer with
NRI Computer Access Card...plus a professional
LCD multimeter, NRI Discovery Lab and hundreds
of demonstrations and experiments. It's all
yours to keep.

that are built right in...features
that are offered as options on
other microcomputers. Designed
to perform diverse personal and
business functions and to accept
the most software, the TRS-80
Model 4 is a great computer to
learn on...and it’s yours to keep,
along with the disk drive!

LEARN HOW TO USE,
PROGRAM AND SERVICE
STATE-OF-THE-ART

MICROCOMPUTERS.

Through your carefully de-
signed NRI course, you'll get a
wealth of practical experience.
You'll build circuits...from the
simplest to the most advanced
...with your NRI Discovery Lab®
You'll use a professional 4-func-
tion LCD digital multimeter for
analysis and troubleshooting.

For greater computer 'y cap
density disk drive Is Included.

You'll see how easily you become
part of the growing high-tech
world of microcomputers.

If the card has been re-
moved, please write to us today.

W
i

We'll give you tomorrow.

Ity, a doubl

NRI School of Electronics
McGraw-Hill Continuing
Education Center
3939 Wisconsin Avenue
Washington, D.C. 20016



IBM PC Word Processor. The Lead-
ing Edge Word Processor is designed to
take full advantage of the features of the
IBM PC. All edit and format com-
mands can be performed with one or
two keystrokes, utilizing function keys,
etc., rather than a control-key sequence.
Keyboard overlays and a keyboard ref-
erence chart are available for ease of
learning and use.

The word processor is screen oricnted
so that, for the most part, what you see
on the screen is what you get. An excep-
tion is the proportional spacing feature,
which does not appear on screen but can
be printed. Menus direct the novice
user, but experts can override them for
maximum speed.

All normal word-processing func-
tions such as insert, delete, block move,
etc. are included. Among the more so-
phisticated functions are a split-screen
feature that permits calling up two doc-
uments on the same screen (in two win-
dows) and transferring copy between
them; an [/O spooler that permits print-
ing one document while editing anoth-
er; a transposition of characters feature
that speeds correction of typos such as
“fo” to “of; and a “Go To" function
that enables a user to quickly call up any
page within a document.

A variety of printers are supported,
foremost those that are marketed by
Leading Edge. For printers not specifi-

Circle No. 88 on Free Information Card

68000 FOR THE IBM PC

A processor board from Sritek Inc. turns an IBM PC or XT into a 68000-based,
multi-user, COBOL-oriented computer and provides 8088-based machines with
a powerful paged-memory management unit to perform address relocation and
memory protection. It also increases system execution speed by using the 68000
for central processing and the 8088 as an 1/0 processor. It is available at 8 or 10
MHz. With RM/COS and 256K of memory, $2495. Add 256K, $2995.

cally supported, a generic printer driver
allows one 0 select necessary parame-
ters. Commands such as boldface, dou-
ble-wide, double-high/double-wide, su-
perscript, subscript, underline, and
double underline avoid having to embed
control codes in the document to exploit
the full capabilities of a particular print-

r

|

COMPUTER SECURITY

The Omni-Lock, from Micro-Metrics, is a security system designed for the Ap-
ple Il and lI or the IBM PC to allow keyboards, disk drives, and video monitors
to be locked in place by a single lock on the shelf spindle. When unlocked, the
shelves automatically swivel 360° to allow access to internal cards. Rotation of
the shelves permits re-positioning of components for maximum user
convenience.

Circle No. 89 on Free Information Card

er. A selection of character fonts and
colors 1s also available. A “hot print™
feature enables the user to highlight any
text in a document and have it printed
out with just a touch of the print key.

The Leading Edge Word Processor
uses a cache-memory technique, which
means that input is constantly saved to
disk. This gives it a virtual memory that
can store documents up to 32M bytes
long. It also means that any type of pow-
er failure would affect only a small por-
tion of the document. When a disk is
full, the user is signaled, and asked to
segment the document at an appropri-
ate place before proceeding.

Planned enhancements for the Lead-
ing Edge Word Processor are a mail
merge, spelling checker, and thesaurus.
Also, a compatible financial speadsheet
is under development.

The complete package includes a pro-
gram disk; manual, quick-reference
guide; keyboard overlay; and a cue card.
The manual is said to avoid technical
language and is written “‘by an end user
for end users.” The word processor runs
on the IBM PC with PC-DOS and 128K
RAM. Although it’s possible to use the
package with one disk drive, two disk
drives are strongly recommended. Sug-
gested retail price is $300. Address:
Leading Edge Products, Inc., 225 Turnpike
St., Canton, MA 02021 (800-343-6833).

Computers & Electronics



Apple Graphics Upgrade. The Ar-
cade Board is a sprite-graphics and
sound effects board for the Apple 11,
I+, and ITe computers. It generates ar-
cade-quality color graphics and sound
effects. Using the TMS9918A Video
Display Processor and the AY-3-8910
Programmable Sound Generator, it fea-
tures 16 colors in all three graphic
modes, two HiRes modes with 256 X
192 pixels, 32 sprites for animation, and
16K bytes of RAM for storing up to 14
pages of high-resolution 16-color
graphics. [t also has LoRes of 64 X 48,
60-Hz interrupt for synchronized page
flipping, three independent sound chan-
nels with 9-octave range and separate
valume control, noise generator, and
automatic envelope control. $225. Ad-
dress: Third Millennium Eng. Corp.,
1015 Gayley Ave., Suite 394, Los Ange-
les, CA 90024 (213-473-2102).

FULL-PAGE DISPLAY
- = oS

“The Genius” is a full-page display
from Micro Display Systems that fea-
tures a high-resolution, high-density
monitor, reverse or normal video, 57
lines by 80 characters and flashing
attributes. The Model 101 is for Apple
IT and Ile, Franklin Ace 1000 and 1200;
and the Model 102 is for a standard RS-
232 port. The full-page display is avail-
able in a choice of phosphors or screen
filters, in green or amber.

It is designed for word processing, fi-
nancial modeling, text editing, and soft-
ware development and functions at up
to 19.2K baud with all interface func-
tions controlled by a Z80
microprocessor. Internal memory of
16K provides buffering and an internal
screen memory. $1795,

Circle No. 90 on Free Information Card

The Alph
combines a single-chj
Matrix print mech

Singing Speech. The Voicebox for the
VIC 20 and 64 computers plugs directly
into the user port and has its own speak-
er, volume and pitch controls, and an
unlimited vocabulary potential. It in-
corporates a machine-language text-to-
speech program that can be merged
with BASIC and occupies only 2033
bytes of RAM; an on-screen “face”
whose mouth moves in sync with the
speech; special instructions for use with
BASIC programs; a program that al-
lows the face to sing; and a spelling quiz
program featuring both the speaking
face and a vocabulary of 75 words. $95.
Address: The Alien Group, 27 West
23rd St., New York, NY 10010 (212-
741-1770).

. LOW-COSTBO-COLUMN PRINTER
acom 81 can print 80 characie
Ip microprocessor wi
anism. $169.95. cjpese

rs (one line) per second and
than Olivettj THM-125 gor.

No. 91 on Free nformation Card

Color Baslc Compller. The Color BA-
SIC Compiler allows Radio Shack Col-
or Computer users to write programs in |
BASIC and then compile them to run as |
much as 40 times faster. It features a to-
tal of 46 commands and functions, most
of them a subset of Extended Color BA-
SIC. The Color Compiler generates po-
sition-independent machine-language
code that lets the program reside any-
where in memory, even in a ROM-pack.
The utility requires a Color Computer
with 32K of RAM and at least one disk
drive. $39.95. Address: Computerware,
Box 668, 4403 Manchester Ave., Suite
102, Encinitas, CA 92024 (619-436-
3512).

COMPUTER OPERATES IN FORTH

== L
The Jupiter Ace 4000 offers FORTH programming language in ROM. 1t is suit-
able for real-time measurement and control applications as well as use as a per-
sonal computer. It includes a Z8OA microprocessor operating at 3.25 MHz.
User RAM is expandable to 51K. The computer suports a text mode of 32 col-
umns by 24 lines and a low-resolution graphics mode of 64 by 46 pixels.

Circle No. 92 on Free Information Card
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How to test drive
the IBM Personal Computer.




When you get behind the keyboard
of the IBM Personal Computer, hold
onto your hat.

It’s responsive on short trips.

It’s reliable on long hauls.

And it’s passing a lot of the
others already on the road.

— - What's under the hood9

Visit an authorlzed IBM Personal
Computer dealer and test drive the system.

You'll be impressed that a compact
with such a great sticker price is

also such a powerful performer.

For starters, it’s been engineered
with three microprocessors for better overall
responsiveness. A 16-bit microprocessor in
the system unit makes the IBM Personal
Computer right at home in the fast lane.
Another controls the monitor. And there’s
» yeta third in the
keyboard. (Put the keyboard
on your lap—it’s a perfect
example of independent
suspension. )
There are 10 function keys that help

4
(Something like driving an automatic
instead of a standard.)

And there are high resolution graphics
that could come in first—were there a
Grand Prix of personal computers. Get a
demonstration of the text and graphics mix.
And be sure to see it all in living color. (For
more specifics, check out the box at right.)

Easy acceleratlon

Whether you plan on using the IBM

Personal Computer to manage a department,

relieve the tedium of repetitious shifting.

run a business, teach a course, learn a lesson

or simply go on a pleasure drive —there’s
y 8

software to head you in the right direction
and to help you stay ahead.

While you're at the store, try a few
programs — first hand. Even if you’ve had

IBM PERSONAL COMPUTER SPECIFICATIONS |
User Memory Display Screens Permanent Memory
G4K-G40K bytes Color or monochrome  (ROM) 40K bytes
Microprocessor High-resolution ) Color/Graphics
16-bit. 8088 89 rhurzlc:jelrs x 25 lines Toxt mode
Auxiliary Memory Sy pren e e 16 colors
2 optional internal Operating Systems 256 characters and

diskette drives, St4” - DOS, UCSD p-Sysiem. symbols in ROM

160KB/180KB or CP/M-861 Grapbics mode:

320KB/360KB Languages 4-color resolution

per diskette BASIC, Pascal, FORTRAN,  320h x 200v
Keyboard MACRO Assembler, Black & white resolution:

83 kevys, 6 fi. cord COBOL G40hx200v

awaches 10 Printer Simulaneous graphics &

system unit Allpoints-addressable text capabiliry
10 function keys graphics capability’  Communications
10-key numeric pad Bidirectional RS-232-C interface
Diagnostics 80 characters second SDLC, Asynchronous,
Power-on selftesting 18 character styles Bisynchronous protocols
Parity checking 9 x 9 character matrix Up to 9600 bits per second _]

no computer experience, you can quickly
get 1nto gear.

The driver’s manual IBM wrote for
you will help simplify matters. And the
hardware’s been designed to do the same.

They won't steer you wrong,

" The trained salespeople at your
authorized IBM Personal Computer dealer
realize that you may never have been in this
particular driver’s seat before.

They want you to relax. They want
you to ask any question you want to ask.
They’re ready and willing to provide you
with all the answers—and to help pick the
system and the software right for you.

For more information on where to
buy the IBM Personal Computer, call
800-447-4700. In Alaska or Hawaii,
call 800-447-0890.

You'll see why the IBM Personal
Computer doesn't take a back seat to any
other system.

_The IBM Personal Computer
~ Atool for modern times

Circle No. 41 on Free Information Card

TUCSD p-System is a trademark of the Regents of the University of California. CP/M-86 is a trademark of Digital Research, Inc



LETTER-QUALITY PRINTING
P e S e

The ComRiter CR-II, from Comrex,

provides word-processing features such

as superscript, subscript, backspace, un- |
derline, boldface, double strike, and
proportional spacing. The daisy-wheel
printer, with letter-quality printing, has
a 5K buffer that allows a user to repro- |
duce original and multiple copies of i
documents stored in memory. It can
store up to 3 pages of data. The CR-II
prints at an average speed of 12
characters/second or 140 words/min-
ute. Print motion is bidirectional and
logic seeking. The print wheel is an
ASClII-standard cassette type with 96
pedals per wheel.

Circle No. 13 on Free Information Card
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IBM Streaming Tape. The SYSGEN
Image for the IBM XT (hard disk ver-
sion of the PC) includes a controller,
drive electronics, and tape drive. It is
software compatible with either PC-
DOS or CP/M-86. Under software con-
trol, the Image will perform complete
archival backup from a hard disk at
2.5M bytes per minute. Storage capacity
of the cassette is 20M bytes. $995. Ad-
dress: Sysgen Inc., 47853 Warm Springs
Blvd., Fremont, CA 94539 (415-4590-
6770).

[ ]
Clock For Kaypro. The K-Clock bat-
tery-operated, real time clock/calendar
for the Kaypro Il and 1V eliminates the
need to constantly re-enter time and
date. It plugs directly into a socket in
the computer and requires no modifica-
tions. A diskette containing clock set-
| ting routines is included. $99.50 (add $5
shipping/handling). Address: Holmes
Engineering, 5175 Green Pine Dr,
Murray, UT 84107 (801-261-5652).
[ ]

Commodore 64 DBMS. Mirage Con-
cepts’ Database Manager is a compre-
hensive electronic filing system for the
Commodore 64 that makes it easy to or-
ganize, maintain, and make use of infor-
mation. The program is written entirely
in machine language for speed and can
sort on any field at any level. It permits
free-form design and input, and allows
the use of calculated fields. Hardware
requirements are: Commodore 64 com-
puter, Commodore 1541 or 2031 disk
drive, Commodore 1525 printer or oth-
er parallel printer with interface.
$99.95. Address: Mirage Concepts,
Inc., 2519 W. Shaw # 106, Fresno, CA
93711 (209-227-8369).

16

COMPUTER PROTECTION

The Electra-Guard System 2 solid-state
clamping device eliminates undetected,
submicrosecond overvoltage transients
in electrical circuits that can damage
unprotected hardware. It has six pro-
tected outlets at 15 A and provides
clamping protection with a response
time of less than 5 ns. $49.95.
Circle No. 33 on Free Information Card

VIC-20 Memory Expansio. The Se-
lect-A-Ram is a 64K-byte memory ex-
pansion module for the VIC-20 comput-
er. It also provides two expansion slots
for program and game cartridges, or ad-
ditional memory expansion to 192K
bytes. Decoding circuitry allows RAM
and ROM switching in 8K-byte blocks
by inputs from the keyboard or by soft-
ware command. It plugs directly into
the expansion slot of the VIC-20 and

uses the VIC power supply. It also in- ’
cludes write protection, a reset switch,
and an optional external power source.
$169. Address: Advanced Processor
Systems, PO Box 43006, Austin, TX
78745-0001 (512-441-3202). |

[ ]
Apple Disk Emulator. The FLASH-
CARD is a solid-state disk emulator for
the Apple that operates up to 10 times
faster than a disk. It is available in 147K-
byte and 294K -byte versions and fits in
one Apple slot. The system includes the
board, DOS 3.3 interface software and
manual. CP/M and Pascal interface
software is $50 extra. The 147K version
is $395; the 294K, $695. Address:
Synetix Systems, 15050 N.E. 95th St
Redmond, WA 98052 (800-426-7412).

. |
IBM PC Multifunction Card. The
RAM 13 for the IBM PC and XT pro-
vides a time-of-day clock/calendar with
battery backup, a parallel printer port,
an RS-232 serial port, and options for
256K bytes of additional RAM plus
Flash Disk software. It eliminates the
need to manually input the date and time
each time the system 1s turned on. The
software integrates with DOS 1.1 or 2.0
and the RS-232 port is functionally iden-
tical to and compatible with the 1BM
Asynchronous Communications Adapt-
er. The parallel port is functionally iden-
tical to and compatible with the 1BM
Printer Adapter. The Card can be or-
dered with sockets but no additional
memory for $320, $395 for 64K, $470
for 128K, $545 for 192K, and $620 for
265K bytes of RAM. Expansion 64K
chip sets are $80. Address: Seattle Com-
puters, 1114 Industry Dr., Seattle, WA
98188 (800-426-8936). \

Computers & Electronics



; COMPUTER VIDEQ GAMES

Hands-On Reviews of Recently Released Game Software

JAWBREAKER
e e

Diskette for Atari 400/800
Sierra On-Line, Inc., Sierra On-Line
Building, Coarsegold, CA 93614;
209-683-6858. $29.95

! Graphics *x %%

JUICE!
——

Diskette for Atari 400/800/1200;
ROM cart for Commodore 64
Tronix Publishing, Inc., 8295 South La
Cienega Bivd., Inglewood, CA 90301,
213-215-0529. $29.95 (Atari); $34.95

~ Gameplay *xx%

Graphics xxx%

Sustained Interest «*xxx
Type: Joystick action game
Memory Required: 16K

Gameplay xx %%
Sustained Interest xxxx

Type: Joystick strategy/action board

awe. Juice! is an excellent and captivat-
ing game, and if it hadn’t been for
M.U.LEE, it would have been our
choice as Game of the Month. ‘

MOUNTAIN KING \
— g

ROM Cartridge for Atari 400/800
CBS Electronics, 41 Madison Avenue,
New York, NY 10010; 212-481-6400.
$30.00

There are lookalike games and there
are pure fun games, and this one is cer-
tainly the latter—although there are
definitely shades (or remembrances) of
Pac-Man that are overshadowed by
sheer good times and a few laughs.

You are a set of teeth (they look like
| the kind my grandmother had—the
ones that go into a glass of water every
night) that you move back and forth on
each of five rows of candy drops. The
teeth chomp away, gobbling up goodies,
but on each of the five horizontal rows
are smiling faces that pull the teeth if
they touch you. When that happens, the
teeth fall out of the gums in a noisy
shower like falling chiclets.

You move from row to row through
trap doors that are always in motion—
always trying to evade the rolling happy
faces. There are also energy candies in
each of the four corners of the screen.
Eat one of those and you can gobble the
happy faces while you're in the ener-
gized mode. A bonus candy cane pops
up in the middle of row three every so
often, also.

Finish a round, and a toothbrush
comes out and scrubs the teeth before
you start the next go-around. Okay, it
may not be Pac-Man, but Jawbreaker is
fun and laughs.

November 1983

Memory Required: 32K

Every so often we see a new game that
takes us by surprise because of its inter-
est, originality and playability. Juice! is
a one-player game that can keep jaun-
diced and game-hardened computer
people at the joystick for hours.

This is a game that should be especial-
ly appealing to readers of this magazine
because it involves building a circuit on
a checkerboard-like screen that’s tilted
to provide a three-dimensional view sort
of the same way that Zaxxon does. Your
hero is named “Edison™ and he com-
pletes circuit elements by jumping onto
each square of the board.

There are bad guys too, and they
move down the board (from the top to
the bottom of the screen), and one, the
Killerwatt, develops legs and starts to
chase Edison. To touch any of these
creatures is an instant loss of a life and
of valuable time. Like many games,
you're playing against the clock as well
as the many enemies.

When you complete the circuit, cur-
rent flows in dazzling hues for a mo-
ment, your score is totaled, and you pro-
ceed to the next screen,
which is a little harder. The
fourth screen in the first
level is strictly a circuit-
completion vs. the clock
array with no bad guys to
bother you. This one is
good for bonus points.

Then it’s on to Level
Two, where the activities
get more and more compli-
cated. There is a lightning
bolt that moves down the
board (Flash) disconnect-
ing all the circuit elements
you worked so hard to get
into place. You can stop
the Flash by touching him,
and this earns some bonus points.

There are six levels (we must admit
we haven’t gotten to the top yet), and
high scores are saved on the game disk
for future generations to gaze at with

Graphics xxx
~ Gameplay xxx*x

Sustained Interest xxx
____Type: Joystick action game
___Memory Required: Resident ROM \

This latest CBS cartridge game for
the Atari computer is better than most
we’ve seen of its genre, and it takes some
heavy-handed practice on the joystick
to get a decent score.

Sound effects include electronically
synthesized “From the Hall of the
Mountain King” by Grieg-—rather ap-
propriate, except that in this case, the
mountain is tunneled by level after level
of labyrinths that you run through gath-
ering diamonds. \

There's a treasure chest which you
can find in the darkened tunnels only by
turning on your flashlight. The object is
to capture the crown from the Temple
Chamber and carry it safely to the top of
the mountain as many times as you can.
That's easier said than done, because
there are many, many hazards, includ-
ing a giant spider who wraps you up
nicely in a web and then comes back to
suck your juices dry (ugh!).

SCORE OGO10S0
-~ 23320

The game is innovative, difficult, and |
has eight different levels of play. As we
said, there are lots of hazards, and once
you get killed, the game’s over; you get
no bonus or free lives here.

(Continued overleaf)
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M.U.L.E.
E—

Diskette for Atari 400/800
Electronic Arts, 2755 Camput Drive, San
Mateo, CA 94403; 415-571-7171.
$40.00
Graphics *xx* +
Gameplay *x*xx*x +
Sustained Interest «xx* 4
Type: Joystick strategy game
Memory Required: 48K

M.U.L.E. has got to be one of the
most imaginative and intriguing games
we've seen in quite a while. Strictly
speaking, it’s a board-type game done
through the medium of the computer.
Where to start? The graphics, the sound
track and the pure, unadulterated cre-
ativity of everything are so captivating—
even the screen credits have so much en-
tertainment value that it’s almost a
shame to shut them off to start the
game.

M.U.LE. is a game of one to four
players. There are a/ways four players; if
you're going solo, the computer takes
the other three turns. It’s one of the few
games we've seen that really takes ad-
vantage of the Atari 800's four joystick
ports, although you can play with just
one joystick and pass it around as play
turns change.

You first choose your marker color
and your creature from a galaxy of fasci-
nating and just plain “cute’ extraterres-
trial creatures. The scenario then starts
with a spaceship landing on an alien
planet. The players each can pick a plot
of homestead ground during the land
grant at the beginning of each round of
play. Ideally, you try to get abutting
plots covering different areas of produc-
tion: food, energy and mining for
Smithore.

After you get your land, go to the cor-
ral in the village and buy a M.ULE.
(Multiple Use Labor Element) for $100.
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Then have him outfitted for the right
kind of work depending on the type of
land you have. You start with $1000
and $300 worth of goods and try to keep
from running out of cash.

How do you get money? You can go
into the saloon at the conclusion of your
turn where you always win some money
at poker. The amount varies depending
on how much time is left in your turn.
But the real money-crunch comes dur-
ing the end-of-round auction where you
try to sell your surpluses and buy to
make up for shortages. This is where the
competition among human players can
get really cutthroat.

There is a single beginner’s playing
token that gives the learner an extra
$300 in cash at the game’s outset. There
are three levels of play: beginner’s, stan-
dard and tournament games. Until you
get really good, it’s not a bad idea to stay
at the beginner’s level.

The imagination of M.U.L.E.'s de-
signers runs rampant. Strange Wampus
creatures earn bonus money if you catch
them. There are such random events
such as planetquakes, acid rain and pest
attacks that can destroy your land site
or your crops. Your relatives in another
galaxy can send you some gifts of food,
ore and whatever, which is added to
your assets. A status board shows how
much surplus (or shortage) of food, en-
ergy and Smithore you have at the end
of each round of play, followed by three
auctions: one each for each of these
three categories.

We’ve heard the game described as a
sort of electronic, outer-space Monopo-
ly—and it's very much like that good,
old-fashioned great-grandaddy of board
games. It has the wvarious chance
elements—chosen by a random com-
mand in the program instead of a roll of
the dice and a turn of the card. There
are properties to be acquired and devel-

oped; there is buying and selling and
auctioning and total assets to be con-
tended with.

The game is so extraordinarily com-
plex and imaginative, that it’s bound to
keep this reviewer’s household busy for |
quite a few evenings that should be
spent at the word processor instead. Ev-
erybody here loves Monopoly, and this
love may soon be replaced by M.U.L.E.

SPELLING BEE GAMES
e e e

Diskette for Atari 400/800; Apple Il system
Edu-Ware Services, Inc., Box 22222,
Agoura Hills, CA 91301-0522;
213-706-0661. $39.95 (Atari disk); $29.95
(Atari cassette); $39.95 (Apple disk)

Graphics *%*
Gameplay *x k%
Sustained Interest % x

Type: Joystick/keyboard
educational game

Memory Required: 48K

This one is strictly for the kids—ages |
5-10—but we couldn’t resist having a
look to see what today’'s educational
software looks like. We liked what we |

saw, because this particular program
makes spelling and memory develop-
ment fun to do.

The spelling invariably involves sim-
ple words. You have several ways of
“moving” scrambled letters into the
correct place to identify the picture in
question. You can use a helicopter with
a skyhook, guide an airplane past a list
of words, targeting in on the correct
spelling; you can try to recall the loca-
tion of each of six hidden pictures after
seeing them for just a few seconds; kids
can take turns spelling words.

Overall, the graphics and techniques
are very well done, and we have to over-
look the lack of patience we, as adults,
have with seemingly slow-moving spell-
ing processes. But it’s great for kids. <
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IF YOU'VE GOT THE WATTS,
WE'VE GOT THE TAPE.

To get the most out of today’ high performance stereos, you need a
high performance tape.

Maybe thats why so many manufacturers of top-rated tape decks
recommend Maxell. Our tape is designed to help good equipment live up
to its specifications.

Unlike ordinary tape, Maxell can handle sudden bursts of power with-
out any distortion. And it can deliver the extreme -
highs and lows that sometimes get left behind.

So if you'd like to get the most out of your sound
system, try Maxell.

But a word of caution. Always keep your

seat belt securely fastened. IT’S VVORTH IT

Circle No. 7 on Free Information Card
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| NEWS, VIEWS & GOSSIP/BY SOL LIBES

| RUMORS & GOSSIP

early next year. They thus follow in the footsteps of TI, Com-
modore and Tandy (the latter two also expected to introduce
IBM lookalikes before year-end). This will leave Apple as the
only major personal computer vendor not selling an IBM-
compatible machine. Atari is also expected to introduce other
products that can be used with the IBMs . .. There are also
rumors that Atari may introduce systems with Apple II and
CP/M-80 compatibility . . . Apple is expected, early next
year, to replace the DOS 3.3 operating system used on the Ap-
ple Ile with a new system to be called “ProDOS.” It will be
compatible with the SOS (Sophisticated Operating System)
used on the Apple IT1, which has a hierarchical file structure
and can handle larger files and more disk capacity. Expect
Apple to provide software to allow DOS 3.3 programs to be
converted to ProDOS format . . . Also Apple may introducea
new hard-disk system for the Lisa near year end. It should be
faster and store more data. Too many customers have com-
plained about the slow program loading ... Hewlett-
Packard is rumored about to introduce a microWinchester
drive with a 3%" form factor. Miniscribe, Seagate, and
| Tandon are also believed readying such units . . . There are
vague hints that Sinclair intends to bring out a $500 business-
oriented computer . . . There are hints that Atari may intro-
duce a 16-bit personal computer early next year . . . Commo-
dore is rumored phasing out the VIC-20 and replacing it with
a new machine that is not software compatible. (Why should
they change their tactics now?) Speculation is that the Com-
modore 64 still has about a year’s life left in it.

WOZNIAK BACK AT APPLE

puters, has returned to work at Apple’s Cupertino PC Sys-
tems Division. He had left two years ago after surviving a
plane crash. In the interim, he returned to college to complete
work toward a degree and organized the Us Generation Festi-
vals of music and technology, on which he lost a reported $20
million.

It is rumored that Steve, who is noted for designing *‘gutless
wonder” circuitry, will be working on the design of a new
Lisa-like computer that will be less expensive, with fewer
parts and more software.

LAYOFFS HIT PC MAKERS

» Atari, which earlier this year, laid off approximately
2000 workers in its computer games and personal computer
divisions, recently announced a consolidation of the two divi-
sions resulting in the layoff of 750 additional workers. The di-
vision is now down to about 4000 employees, most outside
this country.

Texas Instruments, hard hit by losses in the personal com-
puter area, announced a curtailment of production and the
layoff of 750 at two plants which make the 99/4A personal
computer. And Mattel Inc., maker of the Intellivision home
video game, recently announced that it laid off 260 workers at
its game division.
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Pier—re = ma S S == =
» Look for Atari to unveil an IBM-compatible portable

[ T e ]
» Steve Wozniak, the designer of the Apple I and II com-

Meanwhile, Commodore, which eight years ago was nearly
forced into bankruptcy when TI entered the calculator busi-
ness (TI supplied the chips Commodore used in its calcula-
tors), has reported its best year yet. It now has over 30% of
the home computer market and reports earnings of over $28
million on $675 million sales. It is shooting for $1 billion this
year. Maybe it has a secret ambition to force TI out of the
home computer business. T, Atari, and Matel, the other lead-
ing home computer makers all reported sizeable losses for this
past year.

| UJ‘EJMPLO \/‘L -

RECESSION HITS JAPAN
ROBOT INDUSTRY

» There are reports that there is a slump in the robot in-
dustry in Japan that has caused prices to drop 30% or more.
There are currently about 200 companies in Japan assembling
robots, and the country, which is about the size of California,
has more robots in use than all the rest of the world combined.

INTEGRATED SYSTEMS
BEING INTRODUCED

» At the recent Computer Electronics Show, Coleco In-
dustries shook up the industry by introducing a completely in-
tegrated system with an expected retail price of $600. It in-
cludes the basic computer and keyboard, printer, storage
device, and application software. Intended to be sold by mass
merchandisers, it goes contrary to the current approach
where consumers are sucked in with very low prices for the
basic machine only to find out that they have to go back to the
dealer for additional peripherals and software before they can
really use the machine to do useful work. In the end they pay
considerably more than $600.

The Coleco “Adam” system is expected to be in the stores
in time for the Christmas season. However, Commodore and
Atari are not sitting still. They are expected to integrate com-
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Two facts you'll find hard to believe . . .
1. This phone, with engineering for
the year 2001, is yours right now.
2.Your cost is only $119.95.

Some of the brightest electronic
engineers in the world decided to build
a telephone that makes all others
obsolete.

This phone would have a big

memory to remember (and dial with one

or two buttons) a lot of phone numbers.

It would handle one or two lines,
with a “hold"” button, for big-phone
performance and convenience.

It would work with rotary puise or
Touchtone®, so you can use it to talk to
a computer or to use MCI, Sprint, or
any of the tone-code long distance
services.

It would display the number being
dialed in LED-illuminated figures, to
prevent errors even in the dark.

Most of all —

It would be beautiful, a magnificent
sleek instrument to énhance any room.

Ladies and genflemen, we give you..

The Electronic Secretary-Phone

Every other state-of-the-art phone
we've seen handles either just one line
or (bulkily) five lines.

The ELECTRONIC SECRETARY-
PHONE is about half the size of most
phones, but its innards are crammed
with advanced electronic technology.

What a timesaver! It “remembers”
up to 32 numbers! Enter them just once
— then call any of theni by pushing one
or two buttons.

Two-In-One, with “Hold” Button

You control two separate phone
lines, which means you can have a true
multi-line conference call without
involving the phone company.

Talk on Line 1; or put the call on
Line 1 on hold while you talk on Line 2;
or tie both lines together by depressing
both buttons!

Best of all, you can touch one key
and you'll have a hands-free
speakerphone whose sound fidelity is
surprising: Your phone has a volume
control, of course.

‘Before we tell you how little it costs,
here a few more timesavers and
conveniences built into your Electronic
Secretary-Phone:

Elegant, Expensive-Looking, Easy!

We've seen phones you need an
engineer's degree to operate. A child
will have no trouble putting this wonder-
phone through its paces.

You won't dial a wrong number
because an LED display shows you,
digitally, the number you're calling.

You can call MClI, Sprint, your
computer, or anywhere you need the
touchtone signal. A touch of your finger
switches back and forth from pulse to
touchtone.

Automatic redialling of the last
number? Of course. No jangling ringer-
bell; the ringer is a pleasant electronic
tone.

But we think what you'll like most
about the Electronic Secretary-Phone is
its beauty. If ever a phone could win an
award for design, this is it. You'll be
proud to have this phone in your home
or office. )

LED Display Shows No. Being Dialed.

Get It Far Below Market Place

We ariginally planned to sell this
phone for $169.95, and it would be a
bargain at that price. When we decided
to feature it in our catalog, we lowered
the price to $129.95.

Now we've been able to contract for
enough of them that you can own an
Electronic Secretary-Phone for only
$119.95! At that price, while we have
them, you shoul!d order two.

Our absolute guarantee means
you'll have a month to use this phone
and see for yourself that our claims
about it are true. Enjoy it!

' WE ABSOLUTELY GUARANTEE!
in the ELECTRONIC SECRETARY-

LmbE Use it for up to 30 days. If you

decide reason you don't want to

; for any |
keep it, return it for a 100% refund.

® Handles TWO Phone Lines

Use the “'Hold" button to switch back
and forth, Or use them together for
conference calls!

e Conference Call Feature

Just push both buttons and both lines
are open. They're interactive, so you
can tie two calls togéether!

e Speaker Phone

If you have a roomful of people, or if
you just don't want to hold the
instrument, your Speakerphone has
wonderful sound fidelity plus volume
adjustment!

® 32 Memories

Your phone “remembers” up to 32
numbers. Enter them just once, then
dial by pushing one or two buttons.
Even remembers long strings of
numbers like MCI!

$119.95 complete
SAVE $20.00! Two for $219.90
(+ $2.50 per total order for shipping)

Order TOLL-FREE
For fast delivery on credit card orders
call toll-free 24 hours aday, 7 days aweek:

800-443-0100

Ask for Ext. 111

Or send check or money order.
Please add indicated shipping cost,

NEW HORIZONS

DeptC11, 5-31 Fiftieth Avenue
Long Island City, NY 11101

Circle No. 17 on Free information Card



____LFS SOLOMON ON COMPUTER HARDWARE

Smaller is Better?

| URING a recent discussion on
D the relative display merits of
video monitors and TV receiv-
ers, a couple of people asked why it is
that a small-screen TV receiver displays
a much ‘“smoother” picture than a
large-screen version. And, if this is true,
wouldn’t this make a small-screen TV
receiver ideal for computer readout?

Let us take a look at what produces
this “smoother” visual effect on a small
screen.

No matter where the video origi-
nates—from a computer or TV receiver,
it must modulate the electron beam of
the display CRT to create the visual im-
age. In the case of color, three electron
guns have to be modulated. However, in
this example, we will just discuss one
electron gun since the same thing hap-
pens if there are more than one.

As shown in Fig. 1, the electron beam
leaves the CRT “gun,” is propagated
down the CRT and *‘squeezed” by the
focus electrode to come to a sharp point
where the electron beam impinges on
the phosphor that coats the inside of the
faceplate.

When the electron beam strikes the
phosphor, it causes photons to be emit-
ted, thus producing a bright spot. The
brightness of the spot is determined by
the beam modulation produced by the
video signal and the setting of the sys-
tem brightness and contrast controls.
The position of the bright spot along the
particular trace is a function of the hori-
zontal sweep system.

The bright spot formed by the imipact
of the electron beam with the phosphor
is circular in shape, as shown in Fig. 2.
Note also that, as a result of the high ve-
locity impact between the electrons and
phosphor, secondary electrons are emit-
ted. After bouncing off the rear of the
faceplate, these secondary electrons
produce a ‘“‘halation” ring around the
bright spot and a “dark” ring is conse-
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quently produced between the bright
spot and the partially bright halation
ring.

Thus, it can be seen that even if the as-
sociated electronic system had the max-
imum bandwidth, it is the CRT electron
beam that actually determines just how
small each pixel really is.

Let us examine a couple of scan lines
that cover part of a vertical line (Fig. 3).
Note that, when the scanning lines are
spaced further apart than the halation
rings (as would be the case with a 25”
CRT), each bright spot is clear and dis-
tinct, with the resulting display a trifle
grainy-looking due to the gap between
the lines. On the other hand, when the

the adjacent halation rings overlap (as
in small-screen display) the resulting
overlap makes the total image appear
smooth.

About the only thing that the casual
viewer can do to reduce the halation ef-
fect is to adjust the TV receiver bright-
ness and contrast controls downward
until the picture clears up. Unfortunate-
ly, the payment to be made for this is a
dimmer-than-usual picture.

Obviously, the small screen makes for
a much smoother image when playing
games. However, the smooth images do
not help alphanumerics, making the
small screen a little difficult to use. So,
you pays your money and makes your

scanning lines are close enough so that | choice. o
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| _ENTERTAINMENT ELECTRONICS N

i 7 ed for the *“untested” version of the first developed to support video graphics
Sl‘e/'eO A% system. So, instead of making a deci- | generation while meeting all the timing

| Is There a sion, the committee decided to go “back | requirements and NTSC encoding of

[ 2 to the drawing board” or, in its words, R(ed), G(reen), B(lue) graphics output. |
Better Way “complete the record.” This is expected | Asshown in Fig. 1, the Grumman Sync

‘ to take several more months of testing Proc system also provided Y (lumi-
‘ By L en Fe/dman and talking. nance), and I and Q (chroma) outputs
| from the color encoder so that high-
! A Fourth System. Meanwhile, froman | quality graphics can be stored on a stan-

CCORDING to the timetable of | unexpected source, a totally different dard ¥2" VCR.
I A the industry committeeset up to | approach to stereo TV has been demon- What has all this to do with stereo au-
study and test the three different strated. At the recent conference of the dio for TV? Well, in Grumman’s
| systems for stereo audio on TV, we Society of Motion Picture and Televi- SMPTE demo, they illustrated a meth- 1
| might have expected a decision by now. | sion Engineers (SMPTE) in New York | od for encoding a channel of audio into
Unfortunately, things don't always go | City, Grumman Aerospace Corp. dem- | a video format, using the very same
as planned. One of the three contenders | onstrated a unique new method of | Sync Proc and color encoder developed
made a significant change in its pro- | broadcasting stereo audio for television. for graphics generation (Fig. 2). What
posed system after the lab and on-the- | The system is called “Rainbow Sound.” happens, in essence, is that samples of ‘
air tests were completed. A second con- It is an outgrowth of « Grumman prod- | the audio signals are routed to the RGB

tender, whose own system had not been uct called “Sync Proc” which, in its inputs of a standard color encoder,
tested in all its possible configurations, original development, had nothing | where they are matrixed into NTSC

threatened to bring legal action against | whatever to do with audio. The | composite form, asshown in Fig. 3. The
the first contender if the committee vot- Grumman Syne Proc color encoder was encoded color frame that results from
|
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Fig. 1 (upper left). Grumman's Sync Proc
color encoder translates RGB video
graphics to standard NTSC components.

Fig. 2 (upper right). The same system
as shown in Fig. 1 can be used to
> develop a novel signal sampling
e system for stereo audio on TV.
5 . V|1l_)EO

I 0
MATRIX | MODULATOR [~ SWITCHING

| , - CIRCUIT
‘ (:> - Fig. 3 (left). Samples of the (L—R)

audio signal are substituted
for the RGB samples.
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NTS Electronics

NTS Intronic Training is a carefully developed
and tested learning system providing a tho-
rough mtergration of advanced electronic
hardware with modern lesson texts. The
relatior ship between theory and practical
applications is made clear through the
hands-on experience of building and
assembling kits of state-of-the-art
equipment. Courses inciude a wide
variety of test instruments, both digital
and analog, as well as other units
nat shown here. And, depending on
the NTS program you select, you
can earn up to 30 CEU credits for
successful completion. Our full-
color catalog has complete
details. NTS has taught
industrial skills for over

78 years—a record

that has no equal.

Learn Rohotics,
Microcomputers,
Microprocessors,
Digital Video, Test
Equipment and more
with NTS INTRONIC"home
training. Gourses include
state-of-the-art equipment, §
lessons and texts to make
your hands-on programs
exciting and down-to-
earth practical. E

HERO 1 is included in two
courses, one basic and one
advanced. You'll cover
principles of industrial
electronics, microprocessor
troubleshooting, fundamen-
tals of mechanics, and robotic
applications in industry.

You'll learn analog and digital
skills, radio control, fluidic,
pneumatic and servo-mechanisms,
as well as computer interfacing
and robotic programming.
HERO 1, complete with arm,
gripper and speech synthesis
board, is a fully self-contained
electro-mechanical robot—the
featured unit in the most
exciting training programs

ever offered in home study.




| disc player to the encoding system, and
from there to an r-f modulator whose
output is connected directly to the an-
tenna terminals of a TV receiver. The
audio information 1s then decoded and
fed to an external stereo audio amplifier
and a pair of properly positioned
speakers.

A more dctailed representation of the
encoding process is shown in Fig. 10.
Using a video disc as a video and stereo
audio program source, the video is pro-
cessed through a time base corrector
(TBC). Left and right sterco signals are
converted into sum-and-difference sig-
nals. The (L + R) signal joins the video
signal as the primary modulation of the
transmitter. The stereo difference signal
(L — R) 1s processed as described carli-
er. The program video with the encoded
(L — R), along with the (L + R) audio
channel, are routed to an r-f modulator
and then to the antenna terminals of the
TV receiver.

| The Receiving End. In order to de-
code the stereo signal in a home TV re-
ceiver, the receiver requires some modi-
fication. The latter consists primarily of
tapping into the horizontal sync signal,

with the recovered (L — R) signal.

individual R, G, and B signals are rout-
ed to sample-and-hold circuits. Timing
logic derived from the horizontal sync
pulse and the color subcarrier provides
the necessary timing to restructure the
three samples (per line) 21 microsec-
onds apart. The signals are then filtered
with a low-pass filter that recreates a
continuous audio waveform that is am-

plified as the recovered (L — R) audio
channel. This part of the process is
shown in Fig. 12.

The same sort of summing amplifiers
that were used to create the separate
sum-and-difference audio signals back
at the transmitting end are now used to
recombine those signals to recreate the
original *L" and 'R stereo signals, us-
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Fig. 9. Block diagram of closed-circuit

stereo audio demonstration by Grumman.

feeds (Fig. 11). The monophonic audio channel (L + R) is
broken and brought out of the set for subsequent matrixing

The three audio samples recovered from the TV receiver as
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|

FOR

N\

SOFTWARE

MICRO’S ==

auDIO

—

(

SAMPLING ™
PULSE

=

Com— 2

5

]

e

',:]

AUDIO 2
SAMPLES

NCODED

E
SAMPLES

SYNC1 I
I

i ’/

ENCODED
AUDIO

1
t———— 63,5568 ———»i

Fig. 7. Audio is sampled three times per horizontal
line (bottom) and encoded into a single 2-[is signal.

e

Fig. 8. Encoded audio is inserted at the
end of each line of video information.

|0

* Insurance Agency Management (”
Medical Office Management =
* Dental Office Management
Property Management

* Legal Time Accounting

Professional Time Accounting

P

On-Line Order Entry
Super Ledger Accounting
General Ledger Accounting
Accounts Receivable
Accounts Payable

Data Base
Management

‘:III\”HW

HS-DOS 1s
cp/x and CP/H-86

Runs On CP/M, CP/M-86 & MS-DOS

UNIVAIR
SYSTEMS

UNIVAIR INTERNATIONAL
9024 ST. CHARLES ROCK ROAD
ST. LOUIS, MISSOURIU.5.A. 63114

{314) 426-1099

Dealers
Welcome

a registered trademark of MicroSofe
are tugistered trademarks of Digical Rescareh

November 1983

Circle No. 79 on Free Information Card




& Inside

ple

Vol 1, No. 3

Apples new
| Al\{/ignitor 11

A sight for

sore eyes.

If you've been usinga TV as
a monitor, perhaps you can get
a friend to read this for you:

Apple’s brand new Monitor
Il will improve your vision.

It features all the latest
ergonomic improvements in
monitor technology.

For example:

Studies have shown that
the leading cause of eye fatigue
for computer users is lack of
contrast between the displayed
charactersand their background.

So we designed the Monitor
| Il around a high contrast green
phosphor CRT that provides an
extremely dark background.
That means you can read text
at a lower brightness. And
that means you can be more
productive — working longer
and more comfortably.

Toward that same end, we
also gave Monitor Il a tilt screen.
So you can angle it perfectly for
your working position, without
scooting your chair around or
sitting on phone books.

And we made that screen
antireflective to reduce glare
from ambient light.

Monitor I also features
a high bandwidth video
amplifier and a high tolerance
linearity circuit. The former
keeps characters from smearing

on the screen and eliminates the
annoying “ghosts” left by a fast
moving cursor. The latter keeps
characters crisp, legible and
prevents “keystoning” right up
to the edges of the display. Both
add up to superior display of
80-column text and extremely

Screen tilts for
best working position.

Antiveflective screen.

Interior of CRT is etched to reduce

glare and improve crispness.

Fits perfectly atop the Apple Ile.

accurate graphics.

Designed as the perfect
system partner for the Apple”lle
Personal Computer, Monitor Il
requires no monitor stand. [ts a
perfect fit, aesthetically as well
as technically. So it’s pleasing to
the eye even when its turned
off. See for yourself.

At your local authorized

Apple dealer.
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Now Apple

plots color.

Since color graphics are
becoming ever more important
in business, we've been hearing
more and more calls for a color
plotter as reliable as an Apple.

Here it is:

Apple’s new Color Plotter
can generate all kinds of presen-
tation graphics, engineering
drawings or anything else you
have to illustrate in up to eight
brilliant colors.

And it can performiits art on
any size paper up to 11"x 17"
Or, with optional transparency
pens, it can draw right on
transparent film for overhead
projection.

Measuring just 4.8"Hx 16"W
x 12"D, it’s the smallest four-
color, wide bed color plotter you

can buy — about half the size

\of conventional flatbed
= plotters. So it takes up

less space on your
desk and can easily be

-_—

moved to someone else’s desk.
There are two color plotter
accessory kits to choose from
to assure a perfect marriage with
your Apple ll or lle,or Apple IIL.
Each kit comes with eight
color pens — red, blue, green,
black, burnt orange, gold, violet
and brown. Plus a starter
package of plotter paper. Plus
all the manuals, documentation
and cables appropriate to

your particular kind of Apple.
So you can get up and coloring
right away.

Apple also offers a complete
selection of 24 different pen
packages — so you can choose
whatever colors you need in a
variety of widths for a variety of
applications and media types.

As you might expect, all of
the above is available at many
of our authorized Apple dealers.

High tolerance
linearity civcuit.

High bandwidth

video amplifier

No matter how long you've
owned your Apple system,
you can now get a long term
service contract at a very
reasonable cost.

AppleCare Carry-In Service
is a service plan that will
cover most Apple-branded
components in your system
for one full year.

It covers an unlimited
number of repairs and is
honored by over 1500 authorized
Apple dealers nationwide.

Apple-trained technicians
assure you of the highest quality
service, fast — in most cases less

than 24 hours.

AppleCare

4 Carry-In Service is ideal

for anyone who needs to
know ahead of time the cost of
maintenance for their system.
So check out the details —
you'll find it’s the lowest cost
health plan an Apple can have.

Apple Computer Inc., 20525 Mariani Ave., Cupertino, Culﬁ*OH For the authonized dealer nearest you. cal: (800) 538-9696. © 1983 Apple Computer Inc. |

1f

AppleCare is a service mark of Apple Compurer Inc.
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ing the familiar algebraic addition and
VIDEO - subtraction, (L + R) + (L — R) = 2L

/ DISC PLAYER and (L + R) — (L R) = 2R. In actu-
al practice, some time delay must be

added in the (L + R) channel to equal
P Y the processing delay of the (L — R)

-~ PA{L+R)

AUDIO e | AUDIO channel.
ENCODER’//’

-
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-7 SAM;EER > ] What Next for Rainbow Sound? As
SEmEEmE — “re . | Zlmple and clever 1}5 this stereo TV' au-
AT S oot ator 1 RECEIVER io system seems, there are some practl-‘

cal problems if it is to succeed either as

an over-the-air broadcast system or as a

cable system. For one thing, it is very

Fig. 10. Details of the late in the game for a fourth challenger
AR stereo audio encoding process. to join the list of manufacturers whose

EF%EQI%!)ED systems have been under investigation

> — since 1979.

TIME , Fig. 11. Modifications required In addition, while the Rainbow
CORRECTOR in TV receivers to work Sound system could certainly be used ei-
RIDES ' with Grumman system. ther for transmitting stereo or a second

language, it seems clear from
g>F" Grumman’s description that both of

(-
6 these services could not be implemented
H/ N simultaneously by a single station. Yet

L R

-

SYNCHRONIZATION
PROCESSOR

VIDEQ

VB the three other systems now under con-
sideration for multi-channel TV audio
are able to provide stereo service and a
separate audio program (bilingual or
even a completely unrelated audio ser-

DEFLECTION
CIRCUITS

vice) at the same time. The industry

m A committee lists precisely that ability as
* 6 1

VIDEO

AMPLIFIER CIRCUITS one of the necessary requirements for

any system being considered for stereo
TV audio.

As already mentioned, the FCC now
SUBCARRIER seems inclined to support only the most
general kinds of broadcasting rules—
allowing the industry and the public to
decide which specific broadcast tech-
niques should predominate. It is unlike-
ly, however, that their general rules
L+R would be broad enough to include a sys-
tem that is as different from others as
the Rainbow system is, without insist-
ing on some independent study by an in-
dustry organization such as the Elec-
tronic Industries Association. Grum-
man’s press release concerning its own
system said that “The simplicity of this
technique may enable stereo audio to be

j L-R incorporated in home TV systems as
FILTER | [ early as 1984.” Obviously, that’s wish-

ful thinking, or else Grumman has nev-
er dealt with the broadcast division of
the FCC—which isn’t noted for its alac-
rity when it comes to rule-making. Still,
Grumman’s system should not be over-
looked just because it is a latecomer.

Incidentally, in case you are wonder-
' ing why the name **Rainbow Sound™ is
I used, it’s because a narrow color st'ripe

B— LOGIC | Fig. 12. Recreating the appears at the extreme right of the video
CARRIER = (L —R) signal at the receiver. picture. It’s not visible, of course, unless
the horizontal deflection system is un-

3.58 MHz
OSCILLATOR

AMPLIFIER

= AUDIO

I
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able to sweep fully across the screen. O
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The difference between a TV receiver and a video monitor for computer use

By Leslie Solomon

HY is it that some computers,
Wlike those of the Apple IT fam-
ily, and the Commodore and

Atari computers, can display their out-
puts on the screen of ordinary TV sets,
while others will not give satisfactory
results without the use of a special video
monitor? What makes a monitor differ-
ent from a TV receiver, and when
should you use one or the other? What
should you look for in buying a moni-
tor? In this article, we'll try to answer
these and other questions about video
displays.

Some computers, like the Heath/
Zenith H/Z-89, have their own built-in
displays. Most, though, require an ex-
ternal means of displaying the data they
output in video form. Computers used
in offices and scientific instatlations fre-
quently combine an input device (key-
board) with an output device (monitor)
in a piece of equipment known as a ter-
minal. Many home and personal com-
puters, however, rely on a separate unit
Just for display—either a TV receiver or
a video monitor.

Depending on the capabilities of the
computer, the display it uses can be ei-
ther monochrome (black-and-white,
-green, or -amber) or color. Knowing
how information from a computer gets
onto the screen of the display will help
you understand the differences between
a TV receiver and a video monitor.

No matter what type of video display
is used, character generation begins in-
side the computer with an integrated
circuit called a ROM (Read Only Mem-
ory). Each character that the computer
1s capable of producing is stored in the
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ROM as an array, or matrix, of bits,
each of which represents a dot (bright
spot) or “undot” (dark spot or absence
of a dot) that makes up a portion of the
dot-matrix character that will be dis-
played on the video screen (Fig. 1).
ROM character generators use a vari-
ety of dot matrices, ranging from 5 X 7
(a 35-dot matrix five dots wide by seven

0000
ceocoo0
ceo00e
ey @ 0e e
o000 00
oeoe® 00
| eo0 0@

® =DOT
@ = UNDOT

Fig. 1. How a dot-matrix
character is displayed on screen.
dots high) to a very dense 17 X 19 (323
dots). The greater the number of dots in
the array, the better the appearance of
the displayed character. The least dense
(5 X 7) dot matrix does not allow for
proper descenders on lower-case letters.
(Descenders are the parts of the letters
that extend “‘below the line.” Examples
of letters with descenders are j, p, and
y.) The most common dot-matrix
used—-one that has a happy combina-
tion of good-looking characters with a
reasonable number of dots—is the 7 X 9
array. It affords an 80% greater resolu-

tion than a5 X 7 array.

Resolution. The term resolution refers
to how sharply an image can be defined
on the screen of a CRT (Cathode Ray
Tube or picture tube to those of you us-
ing TV sets).

In video, there are both vertical and
horizontal resolutions. Vertical resolu-
tion is the ability of the system to resolve
horizontal lines. Although it might seem
logical to assume that the 525-line ras-
ter used in our television system would
yield 525 lines of vertical resolution,
this is not so. Resolution in video is not
the same as resolution in photography.
For example, four black lines separated
by three white lines of equal thickness
would be defined as four lines of resotu-
tion in photography. In video, all the
lines are counted, which means that, in
this case, we would have seven lines of
resolution.

In video, the diameter of the electron
beam used in the CRT must be consid-
ered, since it forms the *brush™ that
“paints’ the image on-screen. The rela-
tionship between that diameter and the
width of the line that is **painted " on the
screen is called the Kell factor, which is
optimally 0.7. To find the vertical reso-
lution of any video system, therefore,
simply multiply the number of scan
lines by 0.7. For example, if there are
260 scan lines, the vertical resolution is
a maximum of 182 lines. In convention-
al TV using 525 lines, the Kell factor in-
dicates that the maximum resolution of
the viewed image will be 343 lines. That
takes into account the lines lost in the
vertical blanking interval. that black bar
you see when the picture on the screen
“rolls.”
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Horizontal resolution is related to
bandwidth, a subject we'll get to short-
ly. It is defined as the ability of the sys-
tem to resolve vertical lines. The hori-
zontal resolution of a system can be
calculated by multiplying the band-
width by the active scan time, and then
multiplying that result by two. For ex-
ample, if we assume a 4-MHz band-
width and a 40-pus active scan time per
horizontal line, the horizontal resolu-
tion will be (4,000,000 X 0.00004) X 2,
or 320 lines. Horizontal resolution is the
figure you’ll usually see quoted by the
manufacturer of a display device. As a
rule of thumb, you can assume about 80
lines of resolution (nor 80 characters!)
for each MHz of bandwidth.

Thus, all references to 525 (or more)
lines of horizontal or vertical resolution
on a standard TV receiver should be
taken with something more than a grain
of salt.

Bandwidth. Figure 2 illustrates the en-
velope bandwidth of an ideal TV signal.
It should be noted that what appears to
be a smooth curve line is actually a
tightly packed series of bursts of infor-
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On this page is a four-color display filling the entire screen of a TV receiver. Opposite is the same display

mation at 15.734-kHz intervals. (15.734
kHz is the frequency at which horizon-
tal lines are scanned.) It is this “packet”
arrangement that permits color infor-
mation to be added to what would oth-
erwise be a monochrome signal consist-
ing of only brightness information.

The envelope starts at dc and contin-
ues to 4.5 MHz, by which point the vid-
eo portion of the signal has dropped off
to almost nothing so as not to interfere
with the audio portion, which is located
4.5 MHz above the start of the envelope.
If the audio and video signals were to
mix, or intermodulate, the result would
be a series of wavy lines called “herring-
bones,” along with other sound-related

45 MHz

3.5795
COLOR SUBCARR!ER\ 4.2
MHz

4.5
MHz

SOUND
CARRIER

) T 12 T 1
| 2 3 4 5
MHz MHz MHz MHz MHz

VIDEOQ
CARRIER

Fig. 2. Envelope bandwidth
of an ideal television signal.

distortions that would cause the picture
quality to vary according to the sound
or music that accompanied it. This can
be simulated in a properly working TV
receiver by turning off the afc and
mistuning the channel selector slightly.

In reality, the bandwidth drops to the
3-dB point, where it is half its original
strength, at 4.2 MHz. Actually, the us-
able video bandwidth of even a good
black-and-white TV receiver is no more
than 3.8 MHz. In a TV receiver, the
bandwidth limitations are the result of
more than just the video amplifier
stages. Keep in mind that every stage
between the antenna terminals and the
CRT makes its own contribution to re-
stricting bandwidth if it has been poorly
aligned or has drifted out of alignment.
Furthermore, if a signal enters through
the antenna terminals, that means that
the video was first superimposed on an
r-f carrier, and later demodulated (sepa-
rated from the carrier). This is also
cause for image degradation.

The image is formed on a CRT screen
by a series of lines that are scanned from
left to right and from top to bottom, as
illustrated in Fig. 3. Thirty frames (full
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images) per second are formed, each
made up of two fields. Therefore, there
are 60 fields of 2622 lines in every sec-
ond’s worth of 525-line frames. Ideally,
the two fields are interlaced so that the
lines of one fall between the lines of the
other. In practice, this is rarely the case;
true interlace is hard to find. Each hori-
zontal line is scanned at the rate of
15,734.264 Hz. Converting frequency to
time (1/F) gives us approximately 60 ps
per active line across the screen.

That figure is reduced somewhat by
several factors. First, for reasons of
economy, the tolerances of the compo-
nents used in off-the-shelf TV receivers
are not very tight. To make certain that
your picture is not smaller than the size
of the face of the CRT (which could
happen if certain components were far
enough away from the proper value)
and because, by a fortunate coincidence,
most TV action takes place at the center
of the screen, manufacturers resort to
what's known as ‘“‘overscan.” That is,
the picture is made slightly larger than
the display area so that the screen will
be full no matter what the values (with-
in reasonable limits) of the components
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on a video monitor. For such things as word processing, the difference in readability is obvious.
= sies = = e ————=—— Lol s == e e

determining the picture size are. To ac-
count for this, we have to subtract about
5 us worth of raster from each end of
each horizontal line, leaving at most 50
us of usable trace.

To make things worse, since the pic-
ture displayed at the center of the CRT
is sharper than that at its edges and cor-
ners, most computers blank the sides
(and top and bottom) of the display they
produce. That subtracts a few microsec-
onds more from the time allotted to
each active display line (now you know
where the term “active” comes from).
We are eventually left with about 40 us
of active display time per line.

-+—HORIZONTAL —»

r——seopg-———‘
i ]
j//—\
TRACE —of-vemmrereeeey
RETRACE - -naa2lZl" ..
VERTICAL | s VERTICAL
RETRACE iR
262-1/2 LINES S
PER FIELD | =t
1#2 LINE
END OF FIELD

Fig. 3. How the image is formed
on a CRT screen by scanned lines.

With all that under our belts, we can
now determine how many characters
per line can be resolved for a given
bandwidth.

Let’s assume that we want to display
80 characters on one line. That means
that we are allowed, in round figures,
0.5 pus per character (40 ps/80). With a
7 X 9 dot-matrix character generator,
the maximum width of one of the up-to-
nine lines making up the character
would be seven dots plus two dark
“undots” to produce the space between
adjacent characters. We would thus
have to display nine dots in 0.5 us, 18
dots in one s, or 18,000,000 dots in a
full second.

The video bandwidth required can be
closely estimated by dividing the latter
number (18,000,000) by two. Thus, for
an 80-column line of 7 X 9-matrix char-
acters, the bandwidth required would
be 18,000,000/2, or 9 MHz! As we’ve
seen, that's far greater than what’s
available from any conventional receiv-
er. A 64-column display would requirea
bandwidth of 7.5 MHz and even a 40-
column one 4.5 MHz.

If we were to generatea 5 X 7 charac-
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ter set, with each character having two
“undots” to allow for horizontal spac-
ing, things would get a little better, but
not much. Each character would re-
quire 1.25 us per line to display. An 80-
column display would require a monitor
with a 5.6-MHz bandwidth, and a 64-
column display one with a bandwidth of
4.48 MHz. It is only when we reduce the
number of characters per line to 40 or
fewer that we enter territory that can be
handled by a TV set. A 40-column dis-
play of 5 X 7 characters can be man-
aged with a bandwidth of only 2.8 MHz,
well within the capabilities of a standard
TV receiver, and a 32-column display
needs only 2.24 MHz. A nomograph
showing the relationship between band-
width and characters-per-line appears
in Fig. 4.

| 2 3 4 5 6 {72 8
BANDWIDTH-MHz

Fig. 4. How bandwidth and
characters per line are related.

There are several other factors that
limit the number of characters that can
be displayed on an ordinary TV screen.
As was mentioned earlier, a single 525-
line video frame is made up of two fields
of 262, lines each. Ideally, the two
fields are interlaced; that is, the lines of
one fall between the lines of the other.

Unfortunately, not all computers can
deliver an interlaced 525-line raster,
and not all TV receivers are adequate to
display a two-field, fully interlaced 525
line raster. This has led to the wide-
spread use of a non-interlaced raster
consisting of 260 (or so) horizontal
lines.

Now, if 5 X 7 characters are being
generated by the computer, each char-
acter requires seven horizontal scan
lines to display its full height. To aliow
for the spaces between lines and, in
some cases, to allow for an underline-
type cursor, at least 10 or 12 raster lines
per character are used. If, therefore,
only 260 scan lines are available, only 16
to 20 lines of characters can be
displayed

And that explains to a great extent
why you can't use your TV set to get a
good sharp 64- or 80-column display.
It's like the farmer trymg to put ten
pounds of fertilizer into a five-pound
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sack. To do the display justice, you need
a monitor that can comfortably accept
all the video information fed to it.

Color. So far, we’ve restricted our dis-
cussion of the limitations of TV sets as
display devices to monochrome. What
about color?

The NTSC system used in this coun-
try for transmitting color leaves a lot to
be desired. If you are old enough, you
can remember the early days of green
faces and purple bananas. The chroma,
or color, information is carried on a
3.579545-MHz subcarrier that is quad-
rature modulated. That is, it uses phase
shifting to transmit color information.
In fact, the tint control on a color TV is
a phase changer: and, if you make even a
small adjustment of that control, you'll
see how the colors change. A change in
phase relationship of only three or four
electrical degrees can make things ap-
pear noticeably different.

Color is of relatively low importance
in the scheme of our TV system because
it was “‘squeezed into” an already exist-
ing monochrome system.

The same bandwidth restrictions that
hamper monochrome TVs also apply to
color receivers, but there are a few more
of them. In color receivers, there is a
trap at 3.579 MHz to take out the color-
burst signal that carries the chroma in-
formation, and another at 920 kHz to
remove the beat frequency that results
from the mixing of the 4.5-MHz audio
carrier and the 3.579-MHz color burst
signal (4.50 — 3.58 = 0.920). Each trap
removes some video information and
therefore causes the display quality to
deteriorate. Color displays also present
several additional resolution problems
unique to them.

Our previous discussion of resolution
was based on a monochrome display.
The phosphor coating on the screen of a
monochrome CRT is solid: wherever
the electron beam hits, it will strike
some phosphor material and cause it to
glow. If you have ever looked closely at
the face of a color CRT, you know that
it is very different. It is coated with an
array of phosphor dots or stripes.

Three sets of phosphors are used: red,
green, and blue. By exciting these
phophors to various degrees and in vari-
ous combinations, almost any color can
be produced. All three glowing together
will yield white. But, while on a mono-
chrome tube a single spot of light can
represent one dot of a dot-matrix char-
acter, on a color tube it takes three color
dots (plus the spaces between them) to
display that same white point. As close
together as the phosphor elements may
be, they will not be able to resolve as
small, or as sharp, a point as could be
obtained on a monochrome screen.

The space between the phosphor dots
is referred to as pitch. A color monitor
with a fairly high resolution may have a
CRT with a pitch in the neighborhood
of 0.31 to 0.43 mm. In contrast, the
pitch for a CRT used in a home TV re-
ceiver may be well in excess of one mm.
The smaller the pitch, the greater the
number of phosphor elements, and the
more detail that can be presented.

Another factor that can affect the res-
olution of a color display is
convergence—how accurately the elec-
tron beams (one for each color phos-
phor) strike the phosphor elements
they're intended to strike. Convergence
is adjusted by the use of small adjustable
permanent and electro-magnets, which
force the three electron guns to con-
verge their electron beams at the same
three-phosphor point on the shadow
mask of the CRT (Fig. 5).

The colors from a properly converged
CRT will be true and clean. If the con-
vergence is somewhat off—even slight-
ly—the electron beams can strike more
than one phosphor dot or stripe, pro-
ducing a smeared image regardless of
the quality of the rest of the system.

The convergence quality of a color
TV receiver or video monitor can be ob-
served by carefully examining a portion
of the displayed image and looking for
color fringes around some areas. If a
ring is present, the convergence should
be touched up by a qualified technician.
If the chroma (color) control is turned

PHOSPHORS
acB S,

ELECTRON
BEAMS

Fig. 5. Electronic beams are
converged at one point on shadow mask.

all the way down while a color image is
being displayed, the result should be a
clean monochrome with no fringes.

RGB Monitors. There are several ways
of getting a color signal into a color
monitor. Monochrome and some color
monitors accept a composite video sig-
nal, which is what is generated by most
video games, closed-circuit TV cam-
eras, and (of course) computers that
have a direct-video output. That signal
conforms to the NTSC standards used
in broadcast television. The luminance
(brightness), chroma (color), and sync
information are all combined into one
signal.

The RGB

(Red-Green-Blue) ap-
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MAJOR NEW PRODUCT ANNOUNCEMENT!

RADIO SHACK’S MOST POWERFUL
COLOR COMPUTER
EVER!

64K Extended BASIC
TRS-80° Calor Computer

s emm -
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26-3003
Less TV

Only $28 Per Month
On CitiLine Credit

......

The Heart of a Saphisticated, Disk-Based Color Graphics System

Perfect System for the Advanced Programmer.
Double your programming power wth our new TRS-80
Color Computer—now with 64,000 characters of mem-
ory! There’s even a new electric typewriter-quality key-
board in a compact, white case. Wth this prcfessional
computer, you can access 32K memory and create de-
tailed charts, ciagrams and animation using the sowerful,
built-in Extended BASIC language—or experience the
full 64K with our new, advanced pragramming tools!

Comprehensive Disk Operating System. Add a new
Color Computer Disk Drive (26-3029, $399.95) and you
can step up to our new OS-9 wita Editor/Assembler
(26-3030, $69.95). OS-9is a real-time disk operating sys-

RAdiohack

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

Prices app y at participating Radio Shack stores and dealers.

tem that accesses the 2ntire memory of the 64K Color
Comguter. It suppo-ts multi-tasking, and offers 40 utility
programs, as well as a full-featured editor/assembler to
let you create assembly languzge programs with speed
and-efficiency.

Professional Computing at a Low Cost. This complete
TRS-80 system—including the 64K Extended BASIC
Color Computer, OS-9 operaling system with editor/
assembler and Color Disk Kit—is just $869.85!

Find Out More! Stop in today at your nearest Radio
Shack Camputer Canter, participating store or dealer.

New 1984 TRS-€0 Catalog! Send for your free copy.

Mail To: Radis Sheck, Cept. 84-A-678
300 One Iandy Center, Fort Worth, Texas 76102
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proach differs in that each of the three
color signals has its own independent
channel. The sync signal may be sepa-
rate or, in some systems, may ride on
one of the color signals (usually the
green). Most computers require a spe-
cial board to generate an RGB signal.

The major advantage of RGB is that,
since the color signals are not demodu-
lated by a set of synchronous demodula-
tors with their attendant phase and gain
problems, the quality of the color image
is much better than that of one generat-
ed using the composite-video approach.
Phase and gain variations are the princi-
pal enemies of the NTSC color system,
and they do not exist in RGB.

There are actually two different types
of RGB systems. One is analog, where
the level of each color signal can be var-
ied continuously to yield a near-infinite
range of brightness levels and colors.
The other system uses TTL logic-level
signals to drive the electron guns, where
each electron beam is either on or off.
Excluding the sync signal, this can be
done with three bits to generate eight
colors (including white and black).

Other Factors. One of the most com-
mon complaints heard in computer
stores has to do with the relatively high
cost of video monitors. Since most peo-
ple (at least those who haven't read this
article) still think that a video monitor is
a conventional TV receiver without the
tuner and i-f strip, they feel that the
price of the monitor should be less than
that of a TV receiver.

With some low-cost monochrome
monitors, this is actually the case since
they are indeed “‘unfinished” TV receiv-
ers. However, it must be pointed out
that these monitors, which usually in-
corporate a 4.5-MHz sound channel,
also have the minimal video bandwidth
of a TV receiver. You gain very little by
using such a monitor.

A true video monitor is one that was
designed from the start to be a video
monitor. Its bandwidth is higher, its
sweep linearity is better, and its conver-
gence and phosphor pattern (in the case
of a color system) are better. If the mon-
itor has an audio input, it is usually for
baseband audio, and the sound does not
affect the video signal in any way.

Obviously, superior design means su-
perior components, and that increases
costs. Some video monitors have such
excellent specifications that their cost
can be in the thousand-dollar region.

Price is usually a function of CRT
size and system bandwidth because the
larger CRTs are more expensive, re-
quire larger video and sweep drive sig-
nals, and are more prone to misconver-
gence and other nonlinearities. These
latter elements mean that a better-quali-
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ty-controlled (more expensive) sweep
system 1s required. Increased band-
width usually means more stages of am-
plification, which also ups the price.

Some monitors and TV receivers
have rather tight constraints on the sync
and video signals they will accept.
Many computers generate video signals
that are slightly different from those
considered to be standard. If your com-
puter is one of them, you might experi-
ence a problem in obtaining proper hor-
izontal or vertical sync, or the best
contrast or color. In many cases, older
TV receivers (which had looser toler-
ances) produce more stable images than
those of recent manufacture.

Resolution is especially
critical on color displays.
et g A e e L =i —

What to Look for. By now you should
have a good idea of what sort of display
device—TV receiver or video moni-
tor—is best for your computer and pur-
poses. How do you go about choosing
the right one?

Before buying any video monitor or
TV receiver, be sure that it will work to
your satisfaction with the computer you
have. There are a couple of tests that
you can make.

With the computer and monitor (or
receiver) connected and powered up,
type a screenful of lower-case m’s. This
letter is formed from three short vertical
lines connected at the top. Note that
each of those lines is formed from a
bright dot. a dark “‘undot,” and another
bright dot. When the letters are typed
side-by-side (mmm . . . mmm) they rep-
resent close to the maximum number of
pixels (dots) that the computer can gen-
erate for display on one line.

If the display has good bandwidth,
then each individual *‘m” across a line
will be clear and distinct, with no trace
of blurriness or smear. (Actually, a /ittle
horizontal smear can be a good thing; it

[T

makes the characters look more *‘sol
1d.”” There should be no smear between
characters, though.) Note also that each
line of characters should be straight
across the screen, with no bowing or
bending in the middle. Also, the lines
should be straight up and down at the
sides. If either of these two types of dis-
tortion is noticed, the CRT's sweep lin-
earity needs to be corrected. If the upper
few horizontal lines are ‘‘ragged” at
their extremes, then the horizontal sync
is at fault and needs looking after. The
display should not jitter or flicker.

If your computer is capable of gener-
ating color, use the color commands in
its BASIC to generate a simple color
display and use it, in conjunction with
the chroma and tint controls on the
monitor or receiver, to check the quality
of the display. What you see should be
close to what’s described in your com-
puter’s manual. Resolution is especially
critical on color displays.

Check the range of focus, brightness,
and contrast available. The focus (the
control may be inside the video device)
should be adjustable to either side of op-
timum. The brightness and contrast
should be adequate for the conditions
under which you will be viewing the dis-
play and the image should not degrade
noticeably when the contrast is turned
fully up. A good video monitor will
have provisions for adjusting the level of
the input signal to compensate for the
different video levels available from dif-
ferent computers.

Do not choose a screen that is too
small since that will probably force you
to squint to make out the characters. In
most cases, an 11" or 13” screen is the
smallest you should consider. A 25” col-
or TV is great for games, provided you
don’t watch it from too close up.

Note that a lower-priced mono-
chrome monitor will invariably produce
a better image than a more expensive
color monitor. This is due to the effects
of convergence, color separation, and
the limited bandwidth available. How-
ever, color can make a tremendous con-
tribution to most software, and can be
the lifeblood of games.

If you've read this far, it should be ap-
parent why a conventional TV receiver
cannot give the results that can be ob-
tained from a video monitor. The prob-
lems that arise from resolution and
bandwidth restrictions are barely no-
ticeable when playing games in color, or
when watching TV programs or movies,
since the color, sound, and action take
your mind off the relatively poor dis-
play. When you start using a computer,
though, and really start concentrating
on what's on the screen. you’ll quickly
realize the value of a broadband video
monitor. o
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~We dont care
which computer you own.

We'll help you
get the most out of i it.
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CompuSe ve pi

CompuServe is the ¢ easy to use vxdeotex
service designed for the personal
computer user and managed by the com-
munications professionals who provide
business information services to over one
fourth of the FORTUNE 500 companies.

Subscribers get a wealth of useful,
profitable, or just plain interesting infor-
mation like national news wires, electronic
banking and shop at home services, and

soph‘is'ﬁcated' financial data. Pl1s, a
communications network for electronic
mail, a bulletin board for sellir.g, swap-
ping, and personal notices and a multi-
channel CB simulator.

You get games on CompuServe, too.
Classic puzzlers, educational, sports and
adventure games and fantastic space
games featuring MegaWars, the “ultimate
computer conflict”

Circle No. 60 on Free Information Card

ertainment at your fingertips.

To learn more about CompuServe, call
tall-free, 800-848-8199, for an illustrated
2uide to the CompuServe Information
Service. The videotex service for you, no
matter which computer you own.

CompuServe

Cansumer Information Service. P. O. Box 20212
5G00 Arlington Centre Bivd., Columbus, OH 43220

800-848-8199 in ohio Catl 614-457-0802

An H&R Block Company




HEN connected between a
W TRS-80 and its associated cas-

sette recorder, the Cassette
Control Box described here performs all
the required interfacing to help produce
better tape loading, saves wear and tear
on the computer’s internal reed relay,
and provides an audio output for use in
sound effects programming. The circuit
is shown in Fig. 1.

The plug that normally goes to the
cassette recorder EAR jack is connected
to J1, with PI connected to the cassette
EAR connector. Switch S/ is closed
when loading a tape and opened when
saving a program. This will keep extra-
neous electrical noise (mostly hum)
from reaching the recorder.

The slender (®3.") grey connector
that conventionally goes to the cassette
recorder power control input is now
connected to J3. Within the TRS-80,
this line comes from a low-power reed
relay whose contacts are power limited
and can be fused under certain loading
conditions.

Do not use the internal reed relay as a
sound-effect device. Avoid any program

CASSETTE CONTROLLE
FORTRS SO COMPUTER

" Provides ﬂrgper /n_z‘erfacing to save wear
and tear and give an audio output

. Fdward ?/'ng

lines such as FOR X = 1 TO 10: OUT
255,4: OUT 255,0: NEXT. This will
cause a buzz at the top right-hand cor-

| tor can be used for Q/, and any npn sili-

== —— 1

ner of the TRS-80. Run the above line
once to hear this sound then never use it
again. In the Control Box, this output
drives a higher-power relay K/, which
in turn, can be used to control higher-
power external devices. The contact rat-
ing of K/ is contingent on the load. The
contacts of the relay that is called for in
the Parts List can handle up to 1
ampere.

The TRS-80 line that normally goes
to the cassette recorder MIC input is
connected to J2 and directly coupled to
P2, which is now connected to the cas-
sette MIC connector. The two-transistor
circuit (97 and Q2) is switched into this
line when S2 is closed. In this mode, sig-
nals fed to the MIC line can be heard. |
This circuit is used for sound effects
programming. Any pnp silicon transis-

con transistor can be used for Q2. Po- |
tentiometer R/ serves as a volume
control.

The three circuits can be mounted
within a small metal enclosure with all
connectors and switches suitably
identified. <o ‘

P 1/B-IN
l,:-:fn EAR

i

GREY P2 |/B-IN.
I MIC
19
FROM ﬂ SPEAKER RECORDER
TRS-80
P3 3/32-IN.
CONTROL
3
GREY e

Ki

Fewy
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The three circuits operate independently between cassetie and computer.

PARTS LIST i

B1,B2—9-V battery and holder [

J1,J2—% " minijack (Radio Shack 274-
333 or similar)

J3—34,” mini jack (Radio Shack 274-292
or similar)

K1—8-volt relay (Radio Shack 275-004
or similar)

P1,P2—¥% " mini plugs (Radio Shack 274-
286 or similar)

P3—3%4," mini plug (Radio Shack 274-289
or 291 or similar)

Q1—Pnp silicon transistor

Q2—Nnn silicon transistor

R1—50 kilohm potentiometer

SPKR—8 ohm speaker

$1,S2—Dpdt switch

Misc.—Suitable enclosure, cable, mount-
ing hardware, press-on type, etc.
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Today, you’re doing
more than ever.
So should your phone.

AT&T infrgduces GENESIS Telesystem.
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needs. Add an optional cartridge,  Or the reminder cartridge, to
to help organize and streamline and yoJ've got one-touch access  ramind you of special occasions
your life in so many ways. to call forwarding, call waiting, and nd appointments.

The Genesis telesystem remem-  three-way calling. Or add another Genesis telesystem. The more
bers all your important numbers, cartridge, and you have the conve- you do, the more it will help you do it.
including emergency numbers. And nience of automatic re-dial of busy We set the standards.
it dials with just a touch. It times or unanswered numbers. And

your calls and even has a that’s anly half of it.
Soon, you'll be able to add a

built-in speaker.
But the really terrific thing about module with an electronic directory AT&T

the Genesis telesystem is that you that memorizes names and
can customize it to fit your own numbers in alphabetical order.

Genesis telesystem is designed

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



Don’t settle for less. Especially when it comes to
electronics training...because everything else in your life
may depend on it. That’s why you ought to pick CIE!
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You've probably seen
advertisements from other
electronics schools. Maybe
you think they’re all the
same. They’re not!

Meet the Electronics
Specialists.

When you pick an electronics
school, you're getting ready to
invest some time and money. And
your whole future depends on the
education you get in return.

That’s why it makes so much
sense to go with number one...
with the specialists...with CIE!

There’s no such thing as
bargain education.

If you talked with some of our
graduates, chances are you'd find a
lot of them shopped around for their
training. Not for the lowest priced
but for the best. They pretty much
knew what was available when they
picked CIE as number one.

We don’t promise you the
moon. We do promise you a proven
way to build valuable career skills.
The CIE faculty and staff are dedi-
cated to that. When you graduate,
your diploma shows employers you
know what you're about. Today, it's
pretty hard to put a price on that.

Because we’re specialists, we
have to stay ahead.

At CIE, we've got a position of
leadership to maintain. Here are
some of the ways we hang onto it...
Our step-by-step learning
includes “hands-on” training.

At CIE, we believe theory is
important. And our famous Auto-
Programmed® Lessons teach you
the principles in logical steps.

But professionals need more
than theory. That's why several of
our courses get you started fast with
“hands-on” training. Depending on
your course selection, you could
start with CIE’s Personal Training
Laboratory, including multimeter.
Then, progress to the Digital
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Learning Laboratory and build
your own security control device
from a kit. Continue your education
with CIE’s Microprocessor Training
Laboratory. You'll build a working
microprocessor “from scratch” and
learn how to program and interface
it with displays, memories,
switches, and more.

Our specialists offer you
personal attention.

Sometimes, you may even have
a question about a specific lesson.
Fine. Write it down and mail it in.
Our experts will answer you
promptly in writing. And the answer
you get becomes a part of your
permanent reference file. You may
find this even better than having a
classroom teacher.

Pick the pace that’s right
for you.

CIE understands people need to
learn at their own pace. There’s no

pressure to keep up...no slow
learners to hold you back. If you're
a beginner, you start with the
basics. If you already know some
electronics, you move ahead to
your own level.
Enjoy the promptness of CIE’s
“same day” grading cycle.
When we receive your lesson
before noon Monday through
Saturday, we grade it and mail it
back —the same day. You find out
quickly how well you're doing.

Progress to an Associate
Degx(‘)ee, an FCC License,
or both.

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 canbe areal markin
your favor...government-certified
proof of your specific knowledge
and skills.

Send for more details and a
FREE school catalog.

Mail the card today. If it's gone,
cut out and mail the coupon. You'll
get a FREE school catalog plus com-
plete information on independent
home study. For your convenience,
we'll try to have a CIE representa-
tive contact you to answer any
questions you may have.

Mail the card or the coupon or
write CIE (mentioning the name
and date of this magazine) at:

1776 East 17th Street, Cleveland,
Ohio 44114.

PE-98

Cleveland Institute of Electronics, Inc.

Cl

of home study information.

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

YES...I want the best of everything! Send me my FREE CIE school catalog. ..
including details about the Associate Degree program...plus my FREE package

MAIL TODAY'!

Print Name

Address Apt.
City. State Zip
Age. AreaCode/Phone No.

Check box for G.I. Bill bulletin on Educational Benefits: (] Veteran [ Active Duty
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THE WORKSLATE

A Spreadsheet-Based

PORTABLE
COMPUTER

for all BusinessReasons

The Workslate—a /aﬁ-‘é’ze workstaﬁ/on with a big LCD and much more
By Joe Desposito
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T was inevitable that someone
Iwould create a lap-size portable

computer with buiit-in spreadsheet
software. The surprise, though, is how it
was done. The product, called Work-
slate, in not your standard microcom-
puter. Designed by California-based
Convergent Technologies, Inc. with the
non-computerist business person in
mind, Workslate uses an extensive se-
ries of menus, selected with “action”
keys, to achieve results. Other keys,
such as the DO IT key that is actually an
“enter” key, enforce its non-computer-
ist image. In fact, this computer doesn’t
even include BASIC!

Workslate’s standard features are im-
pressive: a 46-character by 16-line lig-
uid-crystal display; a keyboard and
keypad; a 300-baud modem; a telephone
amplifier; a microcassette for data stor-
age and audio recording; three built-in
worksheets called Memo Pad, Phone
List, and Calendar; a real-time clock
and alarm; blank ready-to-go spread-
sheets; and a simple but powerful
spreadsheet programming language.

Workslate’s design looks like some-
thing out of a Pierre Cardin collection.
A black plastic case is decorated with
green, white, and yellow words and let-
ters, a large display, and gray keys (ex-
cept for a single green one) in assorted
geometric shapes. The computer, or
should I say personal business work-
station, measures 812”7 X 114" X 17
(about the size of half a ream of typing
paper) and weighs just under 3! Ib.
Power is supplied by four AA alkaline
batteries or an ac adapter. The suggest-
ed retail price of the unit is $893.

A Tale of Two Worksheets. Before we
get into the nitty gritty of the
Workslate’s features let’s talk about a
couple of ways that this machine can be
used. Suppose you were interested in the
performance of certain stocks. You
could press the WORKSHEET key, select
your “Stocks™ worksheet (or whatever
name you called it) and review the
prices for the last few weeks.

Then you could log on to Dow Jones
and have Workslate automatically enter
today’s prices into your file. At this
point, you could decide to buy, sell, or
hold based on the formulas that you had
entered into the spreadsheet. If you
need to call your broker, just have
Workslate dial the number automatical-
ly, and you can talk to that person via
Workslate’s telephone amplifier. How’s
that for some fun?

Or else, you might take Workslate
out in the field on a sales call. Of course,
your products, prices, quantities, dis-
counts, etc. would all be neatly entered
into your “Catalog” worksheet. Then
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Options

[serue [ somr WIDTH WINDOW | ]
[ Frinrer | System Terminal | 1 ] :
[ oispay | LineEna [ Modem | Security [ stongors | :
[ Pority | Xon/xott | standard | ! i |
[ zero | Ones [ Even 0dd | Nore | .

Fig. 1. A sample of Workslate’s menu structure.

when you get the inevitable question,
“What can you do for me?” it’s just a
matter of changing a number in one of
your formulas and pressing a button to
have Workslate calculate a new list of
prices for you.

These are just a couple of examples to
give you a feel for what Workslate is all
about. Now let’s examine the machine
in more detail.

The Display’s the Thing. Workslate’s
display is 42-characters across by 16-
lines down. Compared to the most pop-
ular lap-size on the block, the Radio
Shack Model 100, Workslate displays
more than twice the number of charac-
ters. However, there’s one drawback—
the screen isn't twice the size. To fit on
the 3" X 6" screen, Workslate’s charac-
ters are %" high, which is considerably
smaller than the Model 100’s. But the
characters are completely legible, and
there is an adjustment dial at the left
side of the unit to make them as read-
able as possible. The only problem you
might encounter with the screen is re-
flections from overhead fluorescent
lights.

The display is divided into four areas,
which may or may not be present simul-
taneously. The top line of the display is
the status line, which shows the file
name, cell data or formula, % of memo-

— Dial(”123-4567",Data) + GoTo(A2)
—Send(“CPS")+GoTo(A3)

— WaitFor("'ID:"")+ Delay(1) + GoTo(A4)
—Send (70000,000¢R"") +GoTo(A5)
—WaitFor(*“Word:") + GoTo(A6)
—=Send(“*SECRET:WORD¢R")

Fig. 2. Log-on procedure.

ry remaining, date, and time of day.
When operations are being performed, a
square blinks on and off in the percent
memory box. If the modem or phone is
in operation, a phone symbol appears in
the box before the date. Warning mes-
sages such as “‘Replace back-up batter-
ies” appear here, too.

Just below the status line is the
spreadsheet work area which takes up
the major portion of the display. It is
anywhere from 11 to 15 lines long de-
pending upon what else is being dis-
played. Two lines from the bottom isa
two-line area that is used to give infor-
mation to the user on the type of input
that is expected. This area is where
spreadsheet formula information is en-
tered, among other things. The last two
lines contain the Workslate’s menus.
There are five keys, one below each
menu item, which are known as the “ac-
tion™ keys.

The screen can display high-resolu-
tion graphics as well as text. Graphics
symbols are available as a menu item al-
though specific graphics software is not.

A Key by Any Other Shape. Circular
keys? They can’t be serious, 1 thought,
when 1 first laid eyes on the Workslate.
But after typing on them for a while, 1
realized that they did the job very well.
And don't confuse these keys with the
“chiclet” keys found on some low-cost
computers. They are worlds apart.
There are 60 keys in all, and other
shapes besides circles. There's a large
diamond-shaped key that is used to ad-
vance from cell to cell on a spreadsheet,
and an oblong key that says DO IT. So I
did it! It's just an “enter” key in dis-
| guise, but its name underlines what this
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machine is all about—it’s a modern-era
workslate. Another oblong-shaped key
is green (all others are gray) and marked
SPECIAL. It activates any function or
character printed in green on the
keyboard.

Two other oblong keys are marked
OPTIONS and WORKSHEET. The oP-
TIONS key displays menus on the screen.
A sample is:

Change-Clear-Copy-Delete-Display
Directly underneath the words are the
so-called ‘“‘action” keys to select the
item of your choice. These keys are ob-
long, but smaller than the DO IT and
SPECIAL keys.

If you’re not happy with this menu,
Jjust press OPTIONS again and you’ll be
rewarded with another set (there are
three primary menus). When you find
what you’'re looking for, you just press
the corresponding key and a secondary
menu is displayed. This continues on for
as many as five menus in some cases.
However, the average is three.

The WORKSHEET key brings up a
menu that shows the files currently
stored in memory. A total of five can be
stored at any one time. On initial power
up, if you press WORKSHEET the menu
looks like this: empty-empty-Memo

Pad-Phone Lst-Calendar. The three
— ACRS
PERIODS
% RATE
—DECLINE BOOK
SALVAGE
DEPREC | PERIOD #
PERIODS
| BOOK
STRAIGHT SALVAGE
PERIOD #
L SUM YEARS
PERIODS
% RATE
RRESAVILY FUTR VALU
PAYMENT
| PERIODS
% RATE
LOAN—FUTR VALU S EETALL
PAYMENT
PERIODS
% RATE
RAYMENT PRES VALU
FUTR VALU
% RATE
NPV<CASH FLOW
Fig. 3. Financial menu tree.
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files listed are actually templates. That
is, they are set up for use as a memo pad,
a phone list, and a calendar. One thing
to note here is that everything Work-
slate does is spreadsheet based. Thus,
the memo template is really the “A”
column of the spreadsheet extended to
accommodate 128 characters. In similar
fashton, the phone list template utilizes
three columns and heads them: Name,
Phone Number, and Company.

The keyboard layout is different than
what you would expect on a normal
typewriter. Although the Qwerty for-
mat is used, the top row of number keys
is missing. Instead, there is a numeric
keypad for numbers. Upper and lower
case is available on the main keyboard,
but to type standard characters such as
@, #, $, etc., you must first press the
SPECIAL key. This makes typing a sen-
tence such as ‘“Hi Dad! Send $$3$$.”
somewhat awkward because you have
to shift back and forth from the SHIFT
key (only one key, located on the left of
the keyboard) to the SPECIAL key, and
side to side from the main keyboard to
the numeric keypad. But this machine is
not really meant for words, it’s meant
for numbers.

A few other keys that deserve men-
tion are the CANCEL, BACK SP, and FOR-
MULA keys. CANCEL allows you to oblit-
erate any words or numbers that you
start and subsequently become disen-
chanted with. However, since this key 1s
right atop the SHIFT key you may some-
times obliterate when you mean to shift.

The BACK SP key does just what it
says—it moves you back a space and
cancels any number or letter it meets
(destructive backspace). To go forward
you would just press the spacebar (a de-
structive frontspace?). In any case,
there 1s no provision to go back and
forth in a non-destructive way while
you are in a cell. However, if you choose
the CHANGE option, non-destructive
moves can be made with the diamond-
shaped key.

The FORMULA key is used to place a
formula in a cell. When you press it, a
directive appears on the screen that
states, “Select an action key to Type
Formula, then Do It.” Beneath this is
the start of a formula, for example, Cell
D1l=. Below this are five choices: Av-
erage-Maximum-Minimum-Total-
Copy Cell. These can be used in the for-
mula (“Copy Cell” will just copy a
formula from one cell to another). To
select one of these items, you just press
the corresponding key below it. It you
want to insert a formula without using
one of the options, you just type it in.

Most items on the keyboard are print-
ed in white, green or yellow above and
below their respective keys. However,

there are some functions and characters
that are hidden. For example, if you
want to send a control character you
must press the SPECIAL key and hold it
down; then you press C and release both
keys (they cannot be pressed simulta-
neously). The next letter pressed will be
a control character. Green legends are
absent from the middle line of circular
keys (except for the last key), but most
will print a symbol if you hold down the
SPECIAL key. This is where you can find
such infamous characters as backslash,
underline, and open-single quote,
among others.

You may also type graphics charac-
ters with Workslate. To do this you just
select the Draw option. Fourteen graph-
ics characters are available. Four of
them appear on the screen along with
the word ‘“more.” Selecting “more”
gives you access to the rest of them.

What I’ve said thus far about the key-
board does not exhaust all of its func-
tions, but I'll deal with the remaining
ones later.

To Store or Not to Store. Sitting about
midway up the right-hand side of
Workslate is a microcassette tape well.
Normally, when one sees this on a com-
puter, storage comes to mind. This is
true for Workslate, too, but not com-
pletely. The microcassette can also be
used for voice recording.

The microcassette records (and
plays) on two tracks, one for audio and
one for digital. To make an audio re-
cording, you press the SPECIAL and
MEMO keys simultaneously and the fol-
lowing menu appears: Record-Play-
Stop-Rewind-Forward. You can per-
form any function on the menu by
pressing the key below the correspond-
ing menu item. For example, if you use a
dictaphone in your office, you can dic-
tate a letter, pop the microcassette out
of the recorder, and hand it to your
secretary.

For data storage, you press SPECIAL
and SAVE simultaneously. You are then
queried as to which worksheet you wish
to save. You respond by pressing the
key under the corresponding worksheet
(which appears in the menu section of
the screen) and the worksheet is auto-
matically saved to tape.

The recorder uses a saturated digital
technique for storing data. Since the
transfer rate is 2400 baud, the operation
is fairly fast although not as fast as a
disk drive.

To retrieve a worksheet, you press
SPECIAL and GET simultaneously. The
screen then displays up to five
worksheets that are stored on the tape.
This, in a sense, is the tape’s directory.
To load the desired worksheet, you just
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Workslate is an ideal toal to take along with you when traveling or making business calls.

press the key below it. The tape is auto-
matically fast forwarded to the correct
spot and loading of the worksheet be-
gins. Thus, it is completely computer
controlled.

When storing data, you also have the
option of recording an audio message
with it. For instance, you might say:
“This file contains my expenses for the
trip to XYZ, Inc.” Then, when you re-
trieve the worksheet you are given the
option of playing back anything you
may have recorded. Each microcassette
can store up to five worksheets per side
or 30 minutes of audio recording.

At the side of Workslate is a volume
control to adjust the audio from the
speaker. There are also two jacks for a
| microphone and earphone.

Reach Out and Touch. One of the fea-
tures of Workslate that gives credence
to the term *‘business workstation” is a
built-in telephone amplifier. Using this
feature in conjunction with the phone
list worksheet makes ‘‘reaching out” a
very simple process. The scenario goes
like this. First you press WORKSHEET
and select ‘“Phone Lst” from the menu.
Then you press SPECIAL and PHONE. A
menu appears and you select “Dial.”
You may dial manually by punching in
the number on the numeric keypad. (It
is possible to reconfigure the numbers
on the keypad to agree with touch-tone
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operation through an appropriate menu
selection.) However, it is easiest to let
Workslate dial automatically. This is
done by positioning the cursor in the
cell that contains the number you want
to call. Now when you select “Dial”” and
press DO IT, Workslate dials automati-
cally. When you’re through talking, or
if you get infuriated midway through
the call, just press the “Hang Up” op-
tion. For those who need it, a provision
is made for dialing from a rotary line.
To avoid using the SPECIAL and PHONE
keys you can save the menu on your
phone list worksheet and it will appear
when you select the list. Also on the
menu is “Receive.” This doesn’t mean
that you can use Workslate as an an-
swering machine, but it will automati-
cally make a phone-receive connection
and issue a recorded message to the
caller.

Besides voice communications,
Workslate is capable of data communi-
cations. This is accomplished via a
built-in, direct-connect, 300-baud mo-
dem and communications software.

To set up parameters for communica-
tions, you start at “Set Up” from the
primary menu. From this point, there
are four levels of menus as shown in Fig.
1. Seclecting parity takes eight
keypunc! s if you consider that *“Set
Up” is the third “Options” menu. Al-
though this is tedious, it is not the usual

procedure with Workslate.

To connect to an information source
such as CompuServe, you simply press
SPECIAL and PHONE. You are then pre-
sented with the phone menu. From this
menu, you select “Dial” and enter the
number. When the tone is received, the
computer automatically shifts into ter-
minal mode. Then you enter the neces-
sary information to log onto the
network.

If manual log-on is not your style,
you can do it automatically. In fact, the
whole aperation can be performed auto-

matically, from dial-up to exit. For ex- |

ample, suppose you wanted to call up
EMAIL on CompuServe, have it re-
trieve your mail, and then log off. This
can be done using spreadsheet-type
commands. An automatic log-on proce-
dure is shown in Fig. 2. Note the
spreadsheet commands such as “Dial,”
“Send,’" and ‘“Wait For,” and the refer-
ences to spreadsheet cell numbers.

To activate the procedure, you place
the cursor at the first cell and then press
SPECIAL and DO IT. Also note that car-
riage returns can (and must) be imbed-
ded in the commands. These are avail-
able in the menu structure as further
options under ‘“Line Send” shown in
Fig. 1.

For those who wish to transfer files
from Workslate to a computer such as
the IBM PC (or vice versa) a special
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THE WORKSLATE

software package is currently under de-
velopment for the purpose. It will per-
mit sending spreadsheets between
Workslate and either Multiplan, Lotus
1-2-3, or VisiCalc. The software will be
available first for the IBM PC. Of
course, Workslate-to-Workslate file
transfer is supported now.

The phone line is connected to
Workslate via a modular jack at the
rear. A second modular jack allows you
to connect a telephone to Workslate (to
make a handset accessible to the user).

Convergent Technologies plans to
market a fold-up acoustic modem in the
near future. This will enable the modem
to be used in hotels and other places
where a modular plug is not available.

The Heart is a Lonely 6303. Nowa-
days, many microcomputers include
more than one microprocessor to han-
dle different tasks. Workslate uses only
the Hitachi 6303 (CMOS version). This
is essentially Motorola’s 6800 CPU.
However, some additional help is pro-
vided in the form of two proprietary log-
ic gate arrays that handle the display
and microcassette functions.

Included with the system is 64K
ROM and 16K RAM. The RAM will be
expanded to 32K in the near future as a
standard feature, according to a compa-
ny spokesman, although there will be no
expansion packs sold per se.

A Spreadsheet for All Reasons. On
initial power up, a blank spreadsheet ap-
pears to the user. You can begin using it
tmmediately, since commands are ei-
ther on the keyboard (hard-keys) or in
the menu area (action-keys). All that’s
necessary is to position the cursor in the
cell of your choice and type away.

Anytime you want to use a formula,
you just hit the FORMULA key and enter
it. Workslate can do most of the func-
tions of sophisticated spreadsheets and,
in some cases, more. What’s even more
appealing, as noted before, is that most
functions are initiated by selecting them
from a menu.

Some common spreadsheet functions
of Workslate are copying a cell or cells,
totals, average, maximum, minimum,
decimals, whole numbers, left or right
Justify, clearing a cell or cells, inserting
rows or columns, and others. Some of
the more sophisticated functions are ab-
solute as well as relative cell references,
sorting numbers or words (from high to
low or low to high, or from AtoZor Z
to A), checking for numerical or alpha-
numeric input, and others.

Three particular functions are as-
signed green labels on the keyboard
(which means they work with the SPE-
CIAL key). FIND is a feature that allows
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you to go to any cell on the spreadsheet
within the limits of 1 to 128 for rows and
A to DX for columns. RECALC permits
you to turn off the automatic recalc
function (on the menu) and recalculate
all values only when desired. SWITCH is
used in conjunction with the “Window”
feature from the menu. In other words,
“Window” shows two different parts of
the spreadsheet and SWITCH permits
you to move the cursor from one part to
the other.

the riddle, “What’s a spreadsheet whose
‘A’ column is 128 characters wide?” can
be answered, “Memo Pad.”

While we’re on the subject, let’s dis-
cuss “Memo Pad” further. Basically,
this worksheet gives you some word
processing capability. (I use the term
very loosely). You may type up to 128
characters on a line and then press DO IT
or the cursor key to begin a new line. If
you make any mistakes you must use
the change option to edit the line. The

Caic - Fingnce- Memo - Phone - Time -

This is a typical display on Workslate’s 16 by 42 LCD screen._j

I tried some of these functions while
developing a spreadsheet and found out
the following. To achieve an absolute
cell reference, you must precede the cell
coordinates with an @ symbol. Another
feature concerns entering numbers into
a cell. If you begin an entry with a num-
ber and then try to input a letter or a
space you get beeped. This helps you
avoid entering letters in a numeric field.
However, if you want to enter a parts
number such as 74L.S167 into a column,
youw’ll have to begin with a space.

At the top of the display there is a
number that tells you the amount of
memory left in RAM as a percent (there
is 16K total). I was able to reach 0%
(memory full) with a 30 x 24
spreadsheet (720 cells). In this state it
took over two minutes to perform a sim-
ple function such as inserting a blank
row into the spreadsheet. And you must
remember that five worksheets share
the memory. Obviously Workslate isn’t
meant for heavy-duty spreadsheet
work.

Initially, five blank spreadsheets are
in memory. Two are classified as “‘emp-
ty,” while the others go by the names of
“Memo Pad,” “Phone List,” and “Cal-
endar.” The difference between the
empty and named worksheets are just
some headings, graphics, and modifica-
tions of column width. This is really a
clever use of the spreadsheet format. So

only way you can make corrections
while still on the line is by using the de-
structive backspace. If you accidentally
hit DO IT, CANCEL, or the cursor key in-
stead of pressing SHIFT, you’re out of
luck. Now you’re forced to hit
“Change” to continue the line. These
factors plus a keyboard that is awkward
for word processing make the whole
task very tedious.

Other built-in software can be found
by pressing the SPECIAL key along with
one of the top-row keys. CALC puts you
into the calculator mode with basic fea-
tures such as: M+-M —-ClIrEntry-Re-
call-StoreM. A calculator display is
shown on the lower half of the screen for
a realistic effect.

FINANCE allows you to make auto-
matic calculations for depreciation,
loans, and net preset value. Fig. 3 shows
the menu tree for this key.

TIME allows you to set the date and
time upon initial power up (or at any
other time). These appear adjacent to
each other in the upper right corner of
the display. Once they are set, you may
subsequently set an alarm for any date
and time. Suppose you wanted to re-
mind yourself of Mom’s birthday,
which is two months from now. Just set
the alarm for the correct date and time
and you can be sure you’ll be reminded
about it (if Mom doesn’t get to you
first). A timer is also included (for min-
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New from McGraw-Hlll

CRAM COURSE IN MICROCOMPUTERS

Now, save time, money and confusion as
you learn how to choose and use the
personal computer that’sright to handle
your problems. McGraw-Hill’s new Cram
Course in Microcomputers is for Execu-
tives, Managers, and Professionals looking
for the competitive edge but not exactly
sure where to begin.

Now you’ve got to perform. You’ve got
to catch up with the computer age fast.
Personal computers are already sitting on
thousands of executive desks . . . forecast-
ing, analyzing, communicating. In thou-
sands of small businesses. . .doing payroll,
billing, inventory. And in thousands more
homes. . . doing taxes, budgets, teaching,
and entertaining.

Strip away all the advantages of a
microcomputer system and there’s still
one fact you just cannot ignore—with a
personal computer on your desk, you're
making an immediate, positive statement
about yourself and your commitment to
improving your managerial and personal
efficiency (by as much as 30%, according to
some experts). You’re placing yourself on
the fast track for growth and promotion.

Easy Audio/Tutorial System

The McGraw-Hill Microcomputer
Program will show you how to make the
most of this incredible opportunity.
Quickly, conveniently and inexpensively,
through audio cassette tapes and vividly
clear, integrated text, you'll get full under-
standing of the advantage of having a
personal computer.

You’ll learn just what a computer can do,
how it does it, and what’s required to make
it happen. You’ll know how to select the
computer that’s best for you, without
paying too much for excess capacity or
committing the probably greater mistake of
paying too little for a computer inadequate
for your needs.

How to Pick a Computer

First, you have to know how to identify
your computing needs, and we show you
that in detail. Then, we’ll show you how to
match your needs against such name brands
as IBM, Osborne, Xerox, and Apple. And to
do it objectively, without having to depend
on the dubious ‘‘expertise’’ of a salesman.

You do it all with the McGraw-Hill Cram
Course in Microcomputers, the personal
program that comes to you. As you listen to
professional presentations on audio
cassette tapes, interact with self-teaching
drills and demonstrations, you’ll become
thoroughly comfortable with what
formerly seemed to be impossible technical
complexities and incomprehensible jargon.
Because you control this program, you can

Put the power of a personal computer to work
for you immediately!

PROGRAM OUTLINE

What a small computer can do for you
e Matching a computer to the job you want it
to do for you ® Comparing small computers
¢ What kind of software ®* How much
memory ®* What kind of chip * What kind of
storage ® Strategies for getting started
¢ Follow-up services ® Survey of off-the-shelf
software ® The office of the future.

PLUS YOU GET ALL THIS

¢ 6 subject modules

¢ 6 audio cassette tapes

¢ 200-page, illustrated text

¢ Handsome leather-grain vinyl binder

¢ Datapro’s latest computer comparison
report ($29.95 retail)

repeat whatever’s necessary or skip quickly
through anything you already know.

We show you what to expect and what
has to be done to perform with speed and
efficiency functions like bookkeeping, bill
paying, inventory control, word proces-
sing, analyzing and forecasting.

From theLeaderin
Business Publishing

It took McGraw-Hill’s unique experi-
ence as the world’s largest educational and
business publisher to create this practical,
useful, one-of-a-kind program. It starts
you at the beginning. No need for any
experience with computers, no need to
even own one. It’s the drama of a seminar

and the depth of a book, combined into a
single, personal learning program.

15-Day Free, NO-Risk
Examination

This program is something you have to
see and experience for yourself to appre-
ciate. And you can do it without risk or
obligation. Just order by coupon or call
toll free.and we’ll send the complete Cram
Course in Microcomputers to you to
examine free for 15 days. If you’re not
absolutely satisfied that this is exactly what
you need, just pack everything back in the
box and return it. We’ll cancel your charge
Or return your payment immediately.

TO ORDER MAIL COUPON OR CALL TOLL FREE
AND USE YOUR VISA, MASTERCARD, OR AMERICAN EXPRESS
Call 1-800-323-1717 . . . Ask for Operator 51 . . . Order Program No. 3540-113
(In Hllinois, call 1-800-942-8881)

McGraw-Hill’s New Cram Course in Microcomputers
NO RISK, FREE EXAMINATION ORDER FORM

Mail to: McGraw-Hill Continuing Education Center
3939 Wisconsin Avenue, NW, Washington, DC

YES, without risk or obligation, please send me the Cram Course in
Microcomputers for a FREE, 15-DAY EXAMINATION. The cost is just $95.00
plus $4.75 for shipping and handling. I may return the program within 15 days
for a full refund or cancellation of credit card charges.

i

Name (Please Print)

Street Address

City/State/Zip

[ If sending check or money order, fill out this coupon and mail together in envelope.
(D.C. residents add 6% sales tax.) Payable in U.S. funds only.

(] Charge tomy: [ VISA [J MasterCard [] American Express
Card No. _ Expiration Date
Signature Date

(Credit Card charges not valid unless signed)

3540-113



utes and hours) so that you can keep
track of those long-distance calls. A re-
set-timer option sets the timer back to
Zero.

The two other keys, MEMO and
PHONE were discussed earlier. Note that
any menus related to these keys can be
saved with appropriate worksheets. For
example, when you save ‘“Calendar,”
the TIME menu can be saved with it. Re-
maining built-in software that can be
accessed by the user includes the system
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THE WORKSLATE
s e

per, and can print across the width of
the paper or sideways along its length.
Normal characters are ¥8” high, but in
condensed mode, characters can be
printed at half that size. In condensed
mode you can get 80 characters along
the width of the paper. A sample of the
two print modes is shown in Fig. 4. The
printer plugs into the back of the unit.
If you would rather use a dot-matrix
or letter-quality -printer, you can pur-
chase an expander for $199 that will

AlT Fare

EXFENGES EXPENSES
18-12/83 18/13/83 18/14/83
180-12,83 18,137,833 18-14,83
129.82 173.88
82.28 82.08
25.00 42,580 14.82
wee e S%®pare 179,00 179. 00
e l 87.00 87.00
Mileage
Meals 25.00 42,50 14,00
Misc 5.00 19.00 6.00
Tot 296.020 139, 509 199. 00
The optional printer has two modes—standard or compressed.

of menus and a unique ‘“‘spreadsheet”
language. The menu system, which has
been alluded to in several parts of this
article, is entered into by pressing the
OPTIONS key. The menu diplays five op-
tions at a time and consists of several
levels depending upon the application.
You can retreat from a lower level all at
once by pressing CANCEL Or in smaller
steps by pressing DO I1T. However, it's
not always possible to backstep exactly
one menu at a time.

Although a language such as BASIC
is not included with Workslate, certain
“words” are available to the user. I refer
to these words as the “spreadsheet” lan-
guage (how about SSL?). Some of the
commands are COUNT, DELAY, IN-
DEX, etc.; other words refer to logical
operations such as IF THEN
... ELSE, AND, OR, etc; and some
words are mathematical operations
such as ABS (absolute value), INT (in-
teger), etc. All of the words that appear
in the menus can be typed in, too. An ex-
ample of the use of this language is
shown in Fig. 2.

Peripherally Speaking. For those
who would like a printer that attaches
to Workslate in an aesthetically pleas-
ing way, there is one available for about
$250 (suggested retail price). It's not
really a printer though, it’s a four-color
printer/plotter. It uses 442" rolled pa-
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give you both an RS-232 and Centronics
interface. Parameters for the printer can
be set under the menu items *“Set Up”
and “‘Printer.”

A mass storage device such as a disk
drive is not under consideration for
Workslate at present.

Final Considerations. A few items
haven’t been addressed yet. First, how
does a computer-illiterate person who
may also have a touch of compuphobia
learn to use Workslate? Included with
the package are two instruction tapes
called “Teach Me Now” and “Teach
Me Later.” The tapes weren’t available
to me for review, but they were de-
scribed as a way to quickly get your feet
wet (Teach Me Now) and a way to learn
the machine in depth (Teach Me Later).
The second item is, will any more
software be available? The answer to
this is yes and no. If by software, you
mean something such as a real word
processing package—I don’t think so.
However, there will be tapes available in
the future that contain templates simi-
lar to those used for “Memo Pad,”
“Phone List,” and “Calendar.” These
“Taskware” tapes will be for applica-
tions such as Real Estate, Taxes, etc.
The last item, which we’ve already
touched on briefly, has to do with power
considerations. The basic unit comes
with an ac adapter/recharger. This may

be used in conjunction with four AA-
size nicad batteries. Alternately, four
AA alkaline batteries can be used. To
prevent against memory loss, however,
you must insert two Eveready 186 (or
similar) button-type batteries at the
back of the computer.

Thus, once you begin to use Work-
slate, it will store all inputted data—
even when turned off. To delete data,
you choose the appropriate menu item.

If nothing has been input to the ma-
chine for five minutes or so, it will beep.
Unless a key is pressed, it automatically
shuts down a minute later to conserve
power, but still retains the contents of
memory. If desired, the machine can be
reset to its initial state by inserting a pen
or other pointed object into a small hole
on the bottom of the machine.

How Do | Rate Thee? Workslate is
without question a most interesting and
easy-to-use computer. The menu system
is impressively good, although at times
you may find yourself pushing a lot of
buttons to perform a seemingly simple
operation. However, because the Work-
slate holds all the information you put
in it, even when turned off, you rarely
have to reset parameters after it is done
once. I thought the spreadsheet func-
tions were advanced, yet easy to use.

However, as a professional tool, the
Workslate’s present 16K RAM memo-
ry (which is basically used to hold data
input) must be questioned. It doesn’t
take too many cell entries to fill up the
memory to capacity. Once that occurs
(or almost occurs) the machine becomes
unbearably slow. This has to be taken
into consideration for those who work
with large spreadsheets.

I do not recommend Workslate for
any but the most simple word process-
ing needs. The keyboard is awkward for
straight typing. But as a spokesperson
for Workslate said, *“This machine is
not meant for people who type their
own work.” She’s right.

Some minor annoyances were the re-
flections from the display and the unit
beeping after five minutes of inactivity,
even when using the ac adaptor.

The communications package is ex-
cellent and the addition of a telephone
amplifier is an indication that Conver-
gent Technologies has thought of just
about every convenience.

Workslate’s features are geared to the
business person who wants spreadsheet
capabilities in a portable package with-
out all the fuss of learning about com-
puters. For these people and for others
who want a portable business tool, I feel
that Workslate has hit its design mark.
(Note: Workslate will not be available in
computer stores until 1984.) &
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“| built this 16-bit computer and
saved money. Learned a lot, too.’

Save now by ouilding the Heathkit H-100
yourself. Save later because your computer
investment won’t become obsolete for
many years to come.

Save by building it yourself. You can save huncreds of
dol ars over ass2mbled prices when yeu choose the new
H-100 16-Bit/8-Bit Computer Kit — money you can us2
to buy the perigherals and software of your cho:ze.

H-100 SERIES COMPUTER SPECIFICATIONS:

USER MEMORY: MailMe ge
'92K-768K bytes* Data Base Manager

MICROPROCESSORS: File Mavyager
Genera Ledger

:th')t:ts%%sss Accourts Receivable
Accourts Payable

DISK STORAGE: Inventory Control
5.25" disk drive, Sales Invoicing
8" disk drive Lotus 12,3
Winchester drive PeachText 5000
KEYBOARD: Fortran-86
Typewriter stylz, 95 keys, Cobol-£6
13 function keys, Pascal
18-key numeric pad Basic Compiler
GRAPHICS: o

o . 8-bi 1
Always in graphics mode. Software

640h/225v resclution; up to
eight colors are available*”

COMMUNICATIONS;
Two RS-232C Serial
Interface Ports and
one parallel port

DIAGNOSTICS
Memory self-test
«h power-up

AVAILABLE SCFTWARE:

Z-DOS (MS-DD3)

CP/M®

Z-BASIC LangLage /
Microsoft BASIC —
Multiplan
SuperCaic
WordStar

NEG——

*192K bytes standari.
**Cptional.
CP/Mis aregistered
tiademark of Digitat
Research.

Circte No. 28 on Free information Card

The H-100 is easy to build — the step-by-step Heathkit
manual shows you how. And every step of the way, you
Fave our pledge — ‘W= won't let you fail.” Help is as close
&s your phone, or the n2arest Heathkit Electronic Center.+

And what better way b 12arn state-of-the-art computing
techniques than -o build the world’s only 16-bit/8-bit
computer kit? To nun today's higher-speed, higher-per-
formance 16-bit sof-were, you need an H-100. It makes
a big diference by processing more data faster.

Dual microprocessors for power and compatibility. The
H-100 handles tctn Figh-performance 16-bit software

and mcst current Heath/Zenith 8-bit software.

Want room to grow? The H-10C's standard 192K byte
Random Access Memery complement can be expanded
to 768K bytes — compared to a 54K standard for many
cesktop computers.

And th2 industry-standard S-100 card slots support
memory expansicr and additional peripheral devices,
allowing your investment io grow.

High-capacity dis< storage, too. The H-100s 5.25" floppy
disk drive can store 320K bytes on a single disk. The
compuler also supports an optional second 5.25" and
external 8" floppy J s« drives. For maximum storage, an
cptiona internal \Winchaster disk drive is also available.

For more informaton, circle the reader service number
below. 3etter yet, visil your Heathkit Electronic Center
for a demonstrationt ’

The H-100 gives me
the most for my
computer dollar!

Hieathkit Electronic Centers are units of Veritechnology Electronics Corporation
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Customize
Your Apple
with an

EPROM Plug

Here's a simple way to change

the standard ROMs in your Apple Il

By S. F. Mitchell, Jr.

ow would you like to customize
Hyour Apple II without making
hardware modifications and be
able to change back to the original con-
dition in about 30 seconds? The
EPROM plug discussed here allows you
to replace the Apple Autostart ROM
(F8) with a specially programmed
EPROM. This means you can make
firmware changes without making
hardware or software modifications.
The EPROM plug accepts the Texas
Instruments TMS2516 EPROMSs (or
Intel’s 2716, or similar) in place of any
of the original Apple ROMs (or all if
you wish to make more extensive
firmware changes). By substituting
EPROMs in place of the Apple ROMs,
you car customize an Apple II to the
limit of your programming ability. De-

| tailed instructions follow for changing
| the “*Apple ][ title display, eliminating

the lower-case sieve routine, permitting
a title of up to 14 characters, adding a
security code to uniquely identify your
Apple, changing the system monitor
routine prompt character, and modify-
ing the NMI vector to allow regaining
control of the computer from any
program.

Since the EPROM plug accepts the

| TMS2516 EPROM, you must have a
| way of programming this chip. Alter-

nately, you can use a professional
EPROM programming service (such as
the one given in the Parts List on the op-
posite page) to create a custom EPROM
for your Apple.

The EPROM Plug. The EPROM plug is
easily constructed with the proper kind
of machined-pin sockets (Augat 524-
AG10D, or similar). Using these special
sockets, with the diagram at right as a
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guide, carefully clip the narrow ends of
pins 18 and 21 from the socket that will
be used on top (SOI). As shown, the
pins are clipped at the point where they
narrow. Dress the clipped pins with a
small file so that when SO/ is ptugged
into the bottom socket (§02), these pins
do not make electrical contact with SO2.
Eventually, SO2 will plug into the Ap-
ple motherboard.

Prepare two 114" lengths of wire-
wrap wire by stripping ¥4 " of insulation
from each end. One end of a wire is sol-
dered to pin 18 on SOI, with the other
end inserted in, and soldered to, pin 21
on SO2. Use a small-tip, low-wattage
soldering pen and narrow diameter sol-
der. Trim any excess bare wire after sol-
dering, and be careful that no bare wire
is left exposed that could short circuit to
an adjacent pin.

Using the same technique, solder the
other wire from pin 21 on SO/ to pin 18
on SO2. Plug SO/ into SO2 and check to
make sure that pins 18 and 21 on
SO! do not make contact
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ing pins on SO2. Fold the excess wire so
that it lays flat and is sandwiched be-
tween the two sockets, which should
seat together firmly.

Use a continuity tester to determine if
the clipped pins are touching the mating
holes on SO2. If so, pry the sockets
apart and dress the clipped pins again so
they don’t touch the holes. Resolder the
leads if required. With the continuity
checker, assure that there is continuity
between pin 18 of SO/ and pin 21 of
S§02, and between pin 21 of SO/ and pin
18 of SO2. If everything checks out, a
permanent bond should be made be-
tween SO/ and SO2.

Employing a fine-tipped soldering
iron and fine solder, carefully solder to-
gether the four corner pins of the two
sockets (pins 1, 12, 13, and 24). Howev-
er, this soldering is difficult, and you
may scar the plastic of the sockets
slightly with heat from the soldering
pen. The scarring will not hurt the sock-
ets, though. At this point, check for con-
tinuity between similar pins on both
sockets (except for pins 18 and 21). It
may be necessary to solder some pins.

As an option, fill the gap between the
two sockets with some type of filler,
such as epoxy. The filler is not necessary
for using the EPROM plug, but it makes
it look neat. If you do use filler, howev-
er, make sure that it is electrically
nonconductive!

Customizing the Apple. The Apple
Autostart ROM (£8) contains many of
the machine-language subroutines that
make the Apple powerful. Here are a
few customizing ideas that you might
want to try.

Titlee. When an Apple with an
Autostart ROM is powered up, the
screen is cleared and “APPLE ][* ap-
pears centered at the top of the screen.
This first example involves changing
“APPLE ][ to another title—your
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TABLE 1—
HEX CODES FOR
NORMAL CHARACTERS

name or, {or the sake of this demonstra-
tion, “ORANGE 2. The letters for
“APPLE ][ are stored in locations




