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Let’s put the screws to our phone suppliers on a terrific long range cordless phone with a
novel new consumer buying tool called GREED/

It's awar. The major phone suppliers are
each desperately trying to lock up big or-
ders. And now, we've devised a plan to
take advantage of their greed.

Togetherwe can apply enough pressure
to get you a super high quality cordless
phone with a range up to 700’ for just $79.
And, hopefully we’'ll make a good profit for
ourselves. But, there's a problem.

TIGHTEN THE SCREWS

Before | tell you all about the great fea-
tures and sound of the phone, let me ex-
plain just how we plan to deliver these
phones for such an admittedly foolhardy
price. You see, it's called extortion (legal
definition please) and it works like this.

There are two large phone companies
that are trying to get DAK’s phone busi-
ness. To be perfectly honest, the quality,
guarantee and sound are so close that we
couldn’'t decide between the two.

Even their prices are close. So here's
what we did. We got quotes from both of
them for 5,000, then for 50,000 phones.

And, here's what we decided. As you
place your orders, we'll offer each of the
two companies a check (cash in advance)
for the number of phones we need.

The company with the lowest price of
the day will get that day’s order. You see,
your orders give us incredible leverage.

Usually we buy just one phone from one
supplier. Unfortunately once they have a
contract with us, they have no incentive to
lower our price. And, at ourcosts today, we
really can’t come out at only $79.

SAFE INVESTMENT

Don’t worry about your $79. DAK is a
large company. If this plan to sell 50,000
phones fizzles out, we'll still be OK. Plus,
DAK doesn’t even charge your credit card
until after we ship.

And most important. Each phone will
come to you in its factory sealed carton,
and will be backed by the manufacturer’s
standard limited warranty.

Finally, you won’'t be getting a cheap

stripped down phone. We aren’t dumb.
We picked the phones we wanted before
we got the quotes. So, nobody can make
any changes to come out lowest.

And frankly we'll get 50,000 of you new
customers (we have 225,000 now) to send
our 68 page electronics catalog to. So,
even if it does fizzle, we're sure to get an-
other chance at you later.

A GREAT LONG RANGE PHONE

So, now let's see if this is really going to
be a stripped down low quality phone.
Remember, each and every feature | de-
scribe appears on both phones. And, if for
some emotional reason you want to spe-
cify which phone you want, no problem,
I've got a way for you to do that too.

Imagine walking from room to room in
your home talking on the phone. You'll go
out and get the mail, walk over to a neigh-
bors or work in the yard or the garage.

It's a superb personal security device.
You can instantly call a doctor or police
from anywhere you happen to be.

And, if you are needed at home, no pro-
blem. There's a page button on the base
that beeps you at the handset which then
becomes a wireless intercom.

Cordless phones are a great combina-
tion of posh luxury and life saving utility.
NO INSTALLATION

If you can plug in a lamp you can install
your new cordless phone. Just plug in the
modular phone plug and the AC line cord,
then start talking. The phone uses univer-
sal pulse dialing compatible with both ro-
tary dial and Touch Tone® phone lines.

LOADED WITH FEATURES

Look at these features.You'll have last
number redial to redial busy numbers. And
mute lets you electronically put your hand
over the mouthpiece for privacy.

There's both a standby/talk switch and
a power off switch so that you don’t have
to return the handset to the base when you
aren’t using it.

And when you do put the handset in the
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base, its heavy duty NiCad batteries re-
charge automatically, and the auto secure
protects your base station.

Ifyou're adjusting a TV antenna, the per-
son at the base can talk to you using the
intercom feature and any of your regular
house phones. So, you'll have a cordless
intercom, with a range up to 700 ft too.

The two companies that we are trying to
‘extort’ our low prices from are Unitech,
and U.S. Tron. Even their names sound
alike. Both phones are backed by a manu-
facturer's standard limited warranty.

TRY TOTAL PHONE FREEDOM
RISK FREE

Experience the thrill of total phone free-
dom as you roam throughout your home,
yard or even a neighbor's house. You'll
never have to ‘run for the phone’ again.

Try a cordless phone in your own home
risk free. If you don't find the luxury of talk-
ing from wherever you are 100% enthrall-
ing, just return the phone to DAK in its
original box within 30 days for a refund.

To order a long range full featured cord-
less phone risk free with your credit card,
call toli free or send your check for the ‘ex-
torted" price of just $79 plus $3.50 for pos-
tage and handling. Order Number 9615.
CA res add 6% sales tax.

If you have a particular love for either
phone, you can have your choice for just
$89 plus $3.50 for postage and handling.
To order the U.S. Tron, use Order Number
9616. To order the Unitech, use Order
Mumber 9617. So, you'll pay only $79 if
the choice is ours, or $89 if it's yours.

DAK

INDUSTRIES INCORPORATED
TOLL-FREE 1-800-423-2636

I busy, after hours, on weekends or in CA

CALL TOLL-FREE. . .1-800-228-1234
10845 Vanowen St., N. Hollywood CA 91605
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JRT PASCAL:

A NO-HOLDS-BARRED COMPARISON.

- Full support tor A a
ERSESOFUSE sy dividing Fu ppo
: indexed Tie o] s program
programs into modules, JRT Pascal Here's the real shocker! - 'us ¢ histogram
makes even very compiex programs— Features | Basic JRT Pascal CAT gcreen e —
of nearly any size—a breeze to manage. - | == formatting & 14 digit BCD
Pascal code is self-documenting; Saruciured : | full cursor FL.OATIN_G F T
program sections are identified by programs Mo s control _ arithmetic
meaningful names, not line numbers. Separate “Chaining” | Structured Facliities for True
Error messages are verbal, not number compited procedures formatting dynami
codes. JRT offers 12 data types (to modules ::.Ijtr;—load' printed reporis P— —
i’ i ing —
Basic's 2 or 3), and it has both regutar & purging File wariables assembly interface
and hex numbers. i & GET/PUT s -
- ithrmetss Usuall W digits el et _  F
PERNER ror power—the ability to procision S d _ = Ll
: ! Diynarmic arrays compiler;
write better, clearer programs, faster— digils = — . \
Pascal is the run-away winner. Example: | SEARCH —
e . ndexed fil Yo i o
JRT simplifies programming by g o i procedures for fast  Efficient
accomplishing complicated operations gammurn 255 ﬁ-'}ﬂﬂw lable look-up compiler :?ekds
(for Basic) with one command: i g RO RIRES Etondal CAEE only 85K diskette
Basic JRT Pascal Loop stetements 1 3 stalemeanis pace
IFAS$ = “V" OR IF AIN['V'..Z'] THEN... : 13 P Maximum program
AS = "W" OR R Lepy g?;'r"glf" _RE'H"":"""'" - size: more than
A$ = "X" OR lo 8- menaknfis 200,000 lines
A$ = "Y"OR CASE statement Mo s with variable — —
AS$ = “Z" THEN lenglh records More than
Introduced 1865 1880 S Tam—— - 200 verbal
FUENIBIEITY JRTs wide variety of Price 799 $29.95) i . error messages
. (e 1 : oynamic Sir l"lqi C—
data types reduces programming restrictions.

And the data types are not all fixed in size.
There are 3 looping statements (Basic has 1). With JRT, very large
programs can be created and run, because program modu es
can be spread over many diskettes. Common modules can
be used for several programs. Basic generally limits

strings to 255 bytes; JRT strings go up to 64K.

m Whereas Basic relies on a static,
inefficient memory map to allocate storage, JRT's
dynamic storage fills every available main storage area;
there's no waste. With Basic, sub-routine modules must
be linked together; with JRT, they can be tinked—

but don't have to be. JRT's more powerful commands
run faster; typically, you'll write Pascal programs 3 to
10 times faster than in Basic. Exclusive: JRT lets you
directly access the CP/M* operating system for better
total system control.

B  cConsider our copy policy. (if you want to
make copies, it's OK with us—so long as they're not
for re-sale.) Check our astounding price: $29.95!—
and satisfaction is guaranteed—or your money back.
Basic versus JRT Pascal: which comes out on top?
Right! The coupon below is for your convenience.

Or call. Today.

JAASCNLIO

Send JRT SYSTEMS or
to 45 Camino Alto/H2 phone
Mill Valley, CA 94941

0 Heath, Soft Sector; O Northstar; [ Osborne; O Superbrain;
0O Televideo; O Xerox 820. | need O 8” SSSD diskettes.

415/388-0530

Here's my $29.95; please send me JRT Pascal. | understand that it i'm
not completely satisfied, | can return it within 30 days—with the sealed
diskettes unopened—for a full refund. (Aliow 4-6 weeks for shipping.)

| need the 5-1/4” diskettes for 0 Apple CP/M; O Heath, Hard Sector;

compilation of
auto-loading
external
procedures

No limits on
procedure size,
nesting or
recursion

175-page user
man with 3-ring
prot e

E

G'-.IL‘T"I‘-'; o
procedures Handy JRT Pascal
= — reference card
Statistic

procedures

THE COMPLETE PASCAL FOR CPM.

(CA residents add sales tax. Add $6 for shipping outside North America.)

Card #

_ Exp.

)
Name Y
)

Address °
City State Zip — :
[J Check 0 C.o.b. [ MasterCard 0O VISA °
)

)

)

)

Signature
*CP/M is a Digital Research TM.

A 56K CP/M system is required. @
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ATARI GIVES YOU SUCH EASILY

ACCESSIBLE GRAPHICS AND SOUND
CAPABILITIES IN A 64K COMPUTER.

ONLY the ATARI 1200XL Home Computer combines 64K
RAM computing power with outstanding graphics and sound
capabilities that are so easy to access. You can create sophis-
ticated graphics and sound effects using quick and simple
commands. This allows you to write complex programs in much
less time than with many other 64K computers.

ONLY the ATARI 1200XL Home Computer has a specially
designed keyboard which is fully redefinable and features 8
programmable function keys controlling 16 functions. That's
twice as many as the Commodore 64. In addition, the ATARI
1200XL keyboard locks and unlocks electronically to protect
your programs.

ONLY the ATARI 1200XL Home Computer provides a
revolutionary “help” key that performs two important functions.
First, it can provide the user with helpful instructions on
selected programs used with the computer. Second, the “help”

THENEW

0 A Warner Communications Company @ 1983. Ateri, Inc. All rights reserved. *®Registered trademark of VisiCorp.
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key performs self-diagnosis—as requested by the user on the
memory, audio visual circuitry and keyboard—to ensure that
all components are in peak operating condition. And if you
need additional help only Atari gives you a toll-free “help line”
to call (800) 538-8543, in California 1-(800) 672-1404.

ONLY the ATARI 1200XL offers you a home computer
compatible with virtually all ATARI Computer peripherals and
software (compatibility that other new computers like the
Commodore 64 don't offer). There are over 2,000 programs
currently available for the ATARI 1200XL, including the new
AtariWriter” word processing system and VisiCalc.®*

ONLY Atari puts so much more in the new 1200XL
Home Computer so you get so much more out of it.

- Ry,

RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR
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| EDITORIAL

' Sexism and
the Computer

*. .. girls find the world of computers a
mostly male domain,” reports Psycholo-
gy Today in a March 1983 article, “Sec-
ond-Class Citizens?”

The authors, both of whom are psy-
chologists and female, charge that game
software reflects such a bias. They cite
land battles, space wars, and other
forms of destruction as examples of
games that appeal to the boys, but not
the girls. Moreover, on a visit to a com-
puter store, the researchers examined
computer software on display racks and
counted 28 men and only four women il-
lustrated on the game packages. Obvi-
ously in a gender-counting mood, the
authors also visited a video arcade

where they saw about 175 customers,
only 30 of whom were female.

Computer stores are also an alien en-
vironment for women, contend the au-
thors, since electronics and such are un-
familiar products to them. Further-
more, sales people in these stores were
noted as being mainly young males.
Thus one might assume that the cards
are stacked against women in the com-
puter field.

These are interesting views. There is
no question that males are more predis-
posed through our culture to favor
things electronic and mechanical than
females are, and that computer market-
ers recognize that their best prospects
are therefore males and, consequently,
direct products to attract men.

So what’s new? Our readership has al-
ways reflected this, being overwhelm-
ingly a male audience. There are no real
barriers, professional or avocational, for
women in the computer field, though.
More than 25% of computer specialists
are, in fact, female, among them some
true leaders in the industry. Merit
counts more than anything else, too, as
evidenced by reports of virtually equal
pay for women and men in this field. I
know a woman who gets $1500 per day
for computer consulting work, as an ex-
ample, which I think everyone will
agree is more than equal.

Cultural hangups are indeed difficult
to overcome. I don’t underestimate the
impact. Reports indicate that its effect
is considerably less on females younger
than 15 years of age. Combined with a

fast-growing move toward achieving
computer literacy in elementary
schools, we should see a new generation
of women that’s more at ease with com-
puters. Even liberal arts colleges are
pursuing computer-familiarity courses.
Two women’s colleges (yes, there are
still single-sex colleges), Wellesley and
Mount Holyoke, both in Mass., will be
embarking on courses that relate com-
puter work to the humanities.

As more and more women enter the
computer field, perhaps they will have
the drive and wherewithall to initiate
special physical-fitness programs to re-
lieve the special tensions developed by
men and women alike when working at
terminals. A nationwide study autho-
rized by Verbatim Corp. (323 Soquel
Way, Sunnyvale, CA 94086) revealed
that 63 percent of people working con-
tinually on word-processing and data-
processing machines experience eye-
strain, while 36% cited back strain. As a
result, an exercise guide, “Tone Up At
The Terminals,” was devised by an ex-
ercise physiologist to combat such prob-
lems. (The guide is available free from
Verbatim.)

Perhaps Jane Fonda can follow up on
her exercise best seller with one for
work at computer terminals for both
men and women.
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Ieammg DP
Maintaining school files
School administration
Metric conversion lessons
Learning compulers
Drawing a face
Learning FORTRAN
S [nleractive hraining
. Educational games
Lease classification
Property management
Engineering circutry
Fuel sl tracking
Medical accounting
Cataloging librarian
Dental invoice generator
Income lax preparation
Data base for insurance
Apartment buslding system
Athletic statistics
Structural engineering
Medical office system
Medical diagnostic analysis
Travel agency tracking
Trucking system
Church management
Forms designer
Fixed asset manager
Mortgage tracking
Amortization system
Games for executives
Automated recipe file
Personal tax planning
Home finance
Writing CAl courses
Administrative reports
Geometric graphics
Color graphics
Address file updating
Spelling checker
Name directory
Sy (rcder enfry
Utility billing
Relatl management
Project costing
Mail list management
Money market mandgement
= Investment analysis
Playing blackjack
Electrontc mail
Activily organizer
Survey analysis
-H“--"' Electronic preadsheet
Statistical studyloross wbulation

i Project tracking
Business marketing
i L ihpothesis testing

— ' Quantitative decision making
ey Time billing
==} Filing pstem
== Inventory control
——] Scheduling lorganizing

| Cash flow analysis
— 4 Database sortfindex

_:Ef General ledger
: Tax planner

:‘ Hotsehold inventory

e Learning Pascal
Fantasy games

) Aoroll

Project planning

General accounting

Accounts payable

Accounts recetvable

) Job costing
-— Word processing
Business graphics
& " : N Arithmetic drill
L Touch bping lesson
BASIC programming
Fmanaal analysis

How many pieces of software can
you use on the IBM Personal Computer?
1,000 and up.
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Everybody’s making money
selling microcomputers.
Somebody’s going o make money
servicing them.

Now NRI Trains You A: Home To Make Money Servicing, Repairing,
and Programming Personal aad Small Business Computers

8 Computers & Electronics

WWW ammeraaatadiahistary com
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Training now includes either the TRS-80 Model
- [l Microcomputer with Disk Drive or the
TRS-80 Color Computer with Computer Access
Card; professional LCD multimeter; the NRI Dis-
covery Lab: and hundreds of demonstrations

and experiments.

Seems like every time you turn
around, somebody comes along with a
new computer for home or business use.
And what's made it all possible is the
amazing microprocessor, the tiny little
chip thats a computer in itself.

Using this new technology, the in-
dustry is offering compact, affordable
computers that handle things like pay-

rolls, billing, inventory, and other jobs for 3

business of every size . . . perform house-
hold functions including budgeting, en-
vironmental systems control, indexing
recipes. And thousands of hobbyists are al-
ready owners, experimenting and develop-
ing their own programs.

Growin

Deman

for Computer
Technicians

This is only one of the growth fac-
tors influencing the increasing opportuni-
ties for qualified computer technicians.
The U.S. Department of Labor projects
over a 100% increase in job openings for
the decade through 1985. Most of them
new jobs created by the expanding world
of the computer.

(TRS-80 is a trademark of the Radio Shack

Learn At Home
to Service Any Computer

NRI can train you for this exciting,
rewarding field. Train you at home to ser-
vice not only microcomputers, but word
processors and data terminals, too. Train
you at your convenience, with clearly
written “bite-size” lessons that you do eve-
nings or weekends, without going to
classes or quitting your present job.

Your training is built around the
latest model of the worlds most popular
computer. Its the amazing TRS-80™
Model I11 now with disk drive and the ca-
pabilities and features to perform a host
of personal and business functions. No
other small computer has so much soft-
ware available for it, no other is used and
relied on by so many people. And its
yours to keep for personal and business
use.

You get plenty of practical experi-
ence. Under NRI's

carefully planned
tratning, you even

install a disk drive verifying its operation

at each step. Using the NRI Discovery
Lab® that also comes as part of your
course, you build and study circuits rang-
ing from the simplest to the most ad-
vanced. You analyze and troubleshoot
using the professional 4-function LCD
digital multimeter you keep to use later in
your work. Then you use the lab and me-
ter to actually access the interior of your
computer . . . build special circuits and
write programs to control them. You “se€”
your computer at work and demonstrate
its power.

Same Training Available

With Color Computer

NRI offers you the opportunity to
train with the TRS-80 Color Computer as

technique for getting inside is enhanced
by using the new NRI-developed Com-
puter Access Card. Only NRI offers you a
choice to fit your specific training needs.
Become the Complete
Computer Person

In addition to training in BASIC
and advanced machine language, you
gain hands-on experience in the operation
and application of the latest computers for
both business and personal jobs. You'e
trained to become the fully rounded, new
breed of technician who can interface
with the operational, programming, and
service facets of all of todays computers.
You're ready to take your place in the new
electronic age.

Other Opportunities

NRI has been giving ambitious peo-
ple new electronic skills since 1914. To-
day's offerings also include TV/Audio/
Video Systems servicing with training on
our exclusive Heath/Zenith computer-pro-
grammable 25" diagonal color TV .
Industrial Electronics, Design Technology

v . and other state-of-the-art
courses.

Free Catalo’lg Mall Card
Y Y

Send the postage-paid card for our
104-page catalog showing all courses with
equipment and complete lesson plans.
There’s no obligation other than to your-
self. See how NRI can help you take ad-
vantage of the exciting job and earnings
opportunities in the exploding field of mi-
crocomputers. If card has been removed,
please write to us.

NRI SCHOOLS
McGraw-Hill Continuing
: Education Center

3939 Wisconsin Ave.
n . Washington, DC 20016

division of Tandy Corp.) an alternative to the Model IIl. The same we’ll give you tomorrow.
May 1983 - 0 5 11
. L 4 -
= » - veeann aparicannadinhietary com '
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The Safe
Video Head .
Cleaner

is Dry.

The Discwasher® Video Head Cleaner
is the only truly nonabrasive dry head
cleaner on the market today.

The graph below represents approxi-
mate hardness ratings of individual
VCR components and various tapes
and cleaners using the Temper scale,
developed by industry to measure
materials. A diamond, one of the hard-
est materials known, rates T-10.

Its superior cleaning action is the
result of its textured fabric matrix, not
the result of aprasive properties (like
those often utilized in aluminum oxide
cleaners). This exclusive matrix safely
cleans not only the video heads, but
the audio and sync heads as well.

Abrasive
Tape  Dry Cleaning
Ouxides T85
T8

Record/
Playback

Head
Head Ta

The Discwasher Video Head Cleaneris
less abrasive than both the video head
and video drum. In fact, it's even less
abrasive than video tapes themselves.
And best of all...it works. Easily, safely,
and quickly.

Discwasher
Diy
Cleaning
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discwasher
1407 N. PROVIDENCE RD., P.O. BOX 6021. DEPT. CE. COLUMBIA, MO 65205 USA
A DIVISION OF JENSEN an ESMARK Company
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' The professional breadboard.

(For professional, hobbyist or student.)

Giobal Speciaities’ PB-203A Proto-Board?®
The solderiess breadboard .
that set the industry stand-
ard for speed, versatility and
convenience. With a capa-
city up to twenty-four 14-pin
DIPs and three regulated power
supplies (one fixed, two vari-
able), PB-203A features a large
array of sockets and bus strips

that emulates standard PC layouts.
Permitting instant insertion and re-
moval of virtually any component from
the targest DiP to the smaiiestdiscretes.
Helping you design, assembile, test and
modify circuits almost as fast as you can
think! And built with professional durability,
for all types of applications

Our PB-203A. Only $174* (kit $149.95*) or
PB-203 with single 5V supply, $133. One more
reason so many people say “Proto-Board” for solder-
less breadboarding

GLOBAL SPECIALTIES

CORPORATION

70 Fulton Terr, New Haven. CT 06509 (203) 624-3103. TWX 710-465-1227

OTHER OFFICES. San Francisco (415) 648-0611, TWX 910-372-7992, Europe: Phone Saftron-Walden 0799-21682, TLX 817477
Canada: Len Finkler Ltd.. Downsview Ontario

Ca” tO”-fl’ee fOl’ deta”s 1'800'243' 6077During business hours

*Suggested U.S resale Prices. specifications subject to change without notice © Copyright 1981 Global Specialties Corporation
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LETTERS

BBC COMPUTER EXPANSION

In the “British Are Coming” (March ’
1983), it was not made entirely clear
that the buffered extension bus in the
Model B of the BBC Computer permits
connection to expansion units such as a
6502 second processor and an extra 64K
of memory or a Z80 second processor
with 64K of RAM. This allows the sys-
tem to run CP/M 2.2 and turns the BBC
machine into a business computer.
—Mike Firth, Dallas, TX.

MISSING VIDEO CONNECTION [

I find that two essential parts were
missing from connection 5 in my article,
““The Video Connection” (March
1983). In order to get full watch/record
versatility and record scrambled chan-
nels, it is necessary to have a splitter on
the cable input before the first convert-
er-descrambler. The other connection
from the splitter then should go to an
A/B switch in front of the second con-
verter-descrambler. The switch then
chooses between the direct input from
the splitter and the output of the
VCR.—Dave Trowbridge.

HOBBY ROBOT IS ALIVE

I enjoyed your article *‘Personal Ro-
bots’ in the January issue, but I was sur-
prised to read that our company, Hobby
Robot Co., was defunct. It is very much
in the running! Our Tread Base Unit
RBU-II is currently very successful.
Our base and arm modules are the only
Man Rated units we know of in the hob-
by and educational price ranges. We have
also completed development of a new low-
cost “Rabbit Robot” for the modeling and
experimenting enthusiast.

On the robot industry itself, robot
clubs such as those formed by John
Gutman (Atlanta Robot Special Inter-
est Group) and Ted Blank (Boston Ro-
bot Club) have made important contri-
butions. Yours was a really significant
boost to this fledgling industry!—Bill
Dodd, President, Hobby Robot Co., PO
Box 997, Lilburn, GA 30247.

ADVANTAGE HARD DISK

In a recent item in the Computer
Hardware column, it was noted that
NorthStar had introduced a computer
system with 5SM bytes of hard disk and
one 360K floppy for $6599. That would
be a pretty high price for a SM-byte ca-
pacity which is priced at $4999. The ref-
erence probably got confused with our
I5M-byte Advantage, which is
$5999. —Kristine M. Sokoloski,
NorthStar Computers, Inc. San Lean-

Computers & Electronics
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VIC-20

(areal computer at the price of a toy)

$134,00

(when you buy 6 programs)

You get the Commodore VIC-20 computer for only
$134.00 when you buy 6 tape programs on sale for
only $59.00. These 6 programs list for $100.00 to
$132.00. You can choose one of three packs: 6
games pack, 6 home finance pack, or 6 small
business pack. The VIC-20 computer includes a full
size 66 key typewriter professional keyboard, color
command keys, upper/lower case, full screen editor,
16K level 1l microsoft basic, color, sound and
music, real time, floating point decimal, easy to
read self teaching instruction book, connects to any
TV, includes console case.

33K COMMODORE VIC $199.00
with 2% times more power
You get the VIC-20 computer plus we expand the

total memory to 33,000 bytes to give you 2% times
more programming power.

41K COMMODORE VIC $249.00
with 4 times more power

49K COMMODORE VIC $299.00
with 8 times more power

49K COMMODORE VIC
PROFESSIONAL WORDPROCESSOR $299.

You get the powerful VIC-20 computer with expan-
ded memory — plus we add The Quick Brown Fox
professional wordprocessor This combination
gives you a 49K professional wordprocessor. (80
column formatting and mailmerge $100 extra).

TRACTION FRICTION PRINTER $299.00
Comslar F/T deluxe line printer, prints 8%xt1 full
size, single sheet, roll or fan told paper, labels etc.
40, 66, 80, 132 columns. impact dot matrix, bi- direc:
tional, 80 CPS.

80K MEMORY EXPANDER $79.00

Sixslot — Switch selectable — Reset.button — Rib-
bon cable. A must to get the most out of your
VIC-20 computer.

VOICE SYNTHESIZER $78.00
Makes your VIC-20 talk, VOTRAX based plus
features found only in $295 versions.

— o — — o — — — — — — — — " — — = —— - — .
Add $10.00 for shipping, handling and insurance. lllinois residents
please add 6% tax. Add $20.00 for CANADA, PUERTO RICO, HAWAII
orders. WE DO NOT EXPORT TO OTHER COUNTRIES.

Enclose Cashiers Check, Money Order or Personal Check. Allow 14 days
for delivery, 2 to 7 days for phone orders, 1 day express mail! Canada

orders must be in U.S. dollars.

May 1983

SALE

PERSONAL

VIC20 &55dves

TOP 10 ARCADE GAMES

VIC-20 TAPE PROGRAM SALE!!

Rank Namae Sals
1 Super Paralrooper (Fantastic) $1995
2 Exterminator-Plus $19.95

(Better than Centipede)
3 Cricket (Better than Frogger) $19.95
4 Snackman {Better than Packman) $15 95
5 Galacnic Crossfire (you in the middle) $18.95
6. Anl Matter Sptatter (Nuclear Disaster) 31995
7 Bug Blast (Creepy) $18.95
8 Bombs Away (Great} $15.95
9 3-D Maze-Escape $14.95
10 Krazy Kong $14.95

BUY ANY FOUR — DEDUCT 10% MORE
VIC-20 PROGRAMMING AIDSS"!!

$22 95

® Introduchion to basic programming
{manuat and tapes)

® Advanced basic programming
{manual and tapes}

® Programmers retference manuai
(288 pages — you must have this!)

22,95

1595

® Programmers easy reference card 1
{tables-lisis-drawings)

® VIC.20 Revealed 195
1267 pages ol VIC secrets)

@ 6502 Machine Language Assembier 2495

® 16K Programming cartridge 79.00

{gives 400% more programming power —
get $24 95 16K adventure game free!)

Commodore 64 Computer
PROFESSIONAL SOFTWARE

Sale
$69.00

Name
word processing pack
compiete Data Base pack
{ncludes Maiimerge)
Electronic spreadsheel pack
(Iike visicaic)
Accounting pack
(personal & business)
Programmers Heiper

$69.00

$69.00

$49.00
$59.00

Programming Reference guide $18.95
Basic Tutor $19.95
Typing Tutor $19.95

80 column BOARD

B0 characters per hine On the screen at one time. In-
cludes word processing pack (list $89 00). complete
data base pack {list $89.00). Electronic spreadsheet
pack (hst $89.00). ALL FOR ONLY $275.

We have over 300 Programs for
1the Commodore 64 Computer

WE LOVE OUR CUSTOMERS

« LOWEST PRICES ¢ 15 DAY FREE TRIAL ¢ 90 DAY FREE REPLACEMENT WARRANTY
« BEST SERVICE IN U.S.A. « ONE DAY EXPRESS MAIL » OVER 500 PROGRAMS * FREE CATALOGS

PROTECTO

E N TE R PRIZ E s {WE LOVE OUR CUSTOMERS )

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order

CIRCLE NO. 40 ON FREE INFORMATION CARD
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15300_00

(when you buy the Commodore-64 Computer for $595.00 )

COMPUTER AND SOFTWARE COMMODORE 64

(more power than Apple Il at half the price)

FREE
PROFESSIONAL
SOFTWARE

You get the extra powerful Commodore-64 computer
(64,000 bytes RAM plus 20,000 bytes ROM). Full size
66 key typewriter keyboard, 320 x 200 high resolu-
tion graphics, text is 40 columns by 25 lines. 1000
displayable characters, 8 moveable sprites, pro-
grammable synthesizer (4 wave forms, full ASDR). In
addition to these features we give you FREE PRO-
FESSIONAL SOFTWARE VALUED OVER $300.00.

PROFESSIONAL WORDPROCESSING

PACKAGE
This wordprocessor is specially designed for the
Commodore-64 utilizing the latest techniques.

Allows powerful text editing capabilities without
long hours of orientation or training. Complete cur-
sor and insert/delete key controls are used. Block
movement and/or duplication, line insertion and/or
deletion, automatic centering, margin settings, tab
settings, copy, disk or tape handling, and all printer
types. Up to 99 continuous pages of text can be
output to the printer. List $89.00.

COMPLETE DATABASE PACKAGE

A user friendly data base system that makes in-
formation easy to find and store. You can add,
change, delete, and search for data. Print the in-
formation on a printer in any format desired. When
combined with the word processor pack you have a
powerful merge program that allows custom
documents and personalized mailing lists. List
$89.00.

COMPLETE ACCOUNTING PACKAGE
(Home or Small Business)

This general ledger program is perfect for smal
business as well as home. It utilizes a double entry
bookkeeping system. You only need enter one tran-
saction and the computer will handle the other. All
accounts are user defineable and will build for 1
year, resulting in a file of all transactions by ac-
count number, month and year to date. Each month
a current month’'s transactions can be viewed at any
time (99 accounts 187 entries per month). With this
accounting program you will be able to monitor
your financial growth as well as your expenses. List
$59.00.

COMMODORE-84 PROGRAMMERS
REFERENCE GUIDE

This is the in-depth guide that goes into the heart
of the 64. All aspects of the basic and machine
language are covered. (A must for anyone wishing
to program the Commodore-64). List $20.95.
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NEW PRODUCTS

W
LT

COLOR/SOUND COMPUTER

CP/M compatibility, built-in Microsoft extended BA-
SIC, and 32K each of RAM and ROM are incorporated
in Spectravideo’s Model SV-318. Tt has 71 movable keys;
10 user define functions; memory expansion to 96K of
’ ROM and 144K of RAM: u/lc and graphics character
sets; 32 sprites; 256 X 192-pixel resolution; three 8-octave
sound channels; ADSR envelope control for creating mu-
sical sounds; built-in joystick for games and cursor posi-
tioning; and 16-color palette. $299.95.
Circle No. 100 on Free Information Card

PROFESSIONAL COMPUTER

The 8088-based Professional Computer from Texas Instru-
ments has 64K bytes of RAM expandable to 256K, 320K disk
drive, and 5-slor expansion bus. The keyboard has a 56-key
typewriter layout plus an 18-key numeric pad, 5 cursor con-
trols, and 12 special-function keys. Display can be 12" mono-
chrome or 13” color, 25 lines of 80 columns and 710 X 300
pixels with graphics controller option. Basic system is $2595.
Circle No. 99 on Free Information Card

- -

CAR BOOSTER AMPLIFIER

| Jensen Car Audio’s Model A35 is a car-stereo booster am-
[ plifier with electronic protection from thermal overload
| and reverse polarity; fused power lead; short-circuit pro-
tection; and compatibility with virtually all car receivers
and tape players. Specifications: 15 W/ch into 4 ohms
continuous; 0.3% THD; frequency response, 20 to 50,000
Hz =3dB; S/N, 80dB; 5" X 3" X 2”. $74.95.

Circle No. 98 on Free Information Card

PORTABLE OSCILLOSCOPE

Tektronix Model 2465 oscilloscope features 300-MHz band-

width, 500-ps/div sweep speed, and auto-level trigger having a

bandwidth in excess of 500 MHz. Four full-bandwidth vertical

channels have calibrated scale factors and positioning controls.

CRT has cursors for time and voltage measurement. $4600.
Circte No. 97 on Free Information Card

HARD-DISK SUBSYSTEM FOR
5-100 COMPUTERS

Advanced Digital Corp.’s 5%4” Winchester hard-
disk subsystem for S-100 microcomputers is built
around the Model HDC-1001 IEEE-696 Standard
error-correcting controller board. It is available in
SM-, 10M-, 20M-, and 40M-byte versions and fea-
tures an on-board microprocessor far conirol of up
to four drives and 8 R/W heads. Consists of con-
troller board, connector cable, CP/M BIOS disk,
and hard-disk drives, depending on capacity.
$1800 for 5M, plus $200 tor 20M. J

Circle No. 96 on Free Information Card

Computers & Electronics
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HIGH-END CASSETTE DECK

Yamaha's Model K-2000 three-head, direct-drive stereo cassette
deck offers off-tape monitoring and incorporates double Dolby B
| and double dbx noise-reduction. Features include: 16-segment
i LED bargraph meter (—40 to + 18 dB range); automatic Opti-

mum Record Bias Tuning (ORBIT); metal tape capability; digi-
tal linear tape counter; touch-panel transport controls: and MPX
filter. Specifications: wow and flutter, 0.02% wrms; frequency
response, * 3 dB, 10-18,000 Hz normal, to 21,000 Hz chrome, to
20,000 Hz metal; harmonic distortion, 0.8%; fast-wind time, 75 s
with C-60. 17%"W X 13%"D X 434 "H. $795.

Circie No. 95 on Free Information Card

DISKETTE CLEANING

3M’'s new method of dispensing cleaning solution for 8”
head cleaning diskzttes is in the form of individual pack-
ets, each containing the amount needed for cleaning a
single disk drive. The fluid is applied to the porous
cleaning diskette contained in a modified envelope, and
the diskette is run normally for 30 seconds. The method
is nonabrasive and can be used on drives designed for ei-
ther one- or two-sided diskettes. Each kit contains two
diskettes and 30 packets of fluid. $30.

Circle No. 94 on Free Information Card

EXECUTIVE PORTABLE
COMPUTER

Osborne Computer Corp. has a new-generation
portable computer-in-a-suitcase that addresses
what some people felt were shortcomings in the
Osborne 1. Called the ““Executive,” the new com-
puter offers 128K of bank-switched RAM, dual
| half-height double-density floppy disk drives, and

a 7" amber CRT (a 5" CRT was used in the Os-
borne 1) to display an 80-character by 24-line
“page”” without scrolling. Extra RAM is provided
for video (4K), character-font (4K), and scratch-
pad (2K) memory. A very attractive optional fea-
ture is an IBM-compatible coprocessor/bus. In
addition to being CP/M compatible, the system
can run (hut not be used to write) compiled p-code
programs. Other features include: 4-MHz Z80A
microprocessor; serial communications control-
ler; parallel and DMA ports; 69-key detachable
keyboard with separate numeric keypad (all keys
soft configurable), two 128-character sets: video
brightness and contrast controls. Supplied at no
additional cost are CP/M, MBASIC, C BASIC,
Wordstar, and Supercalc. Options available for
the Executive include a compact modem that fits
into the computer’s disk storage slot and a high-
resolution graphics board. The keyboard assembly
snaps to the front panel and becomes the bottom of
the computer’s case during storage and transport.
Size is 20.5" X 13" X 97, and weight is 28 Ib.
Price is about $2495 (83195 with IBM copro-
cessor/bus).

Circle No. 93 on Free Information Card

May 1983
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Talking
| About
Standards

|

N THE beginning there was Ed Rob-

erts, the PE-8 computer, and a com-
pany called MITS in Albuquerque,
NM. The PE-8 was renamed “Altair”
and the 100-pin bus structure it used be-
| came the Altair bus. An article about it
was published in our January 1975 is-
sue. Soon after, entrepeneurs jumped on
the bandwagon. The Altair bus was ap-
propriated and soon was called the
“Altair/Imsai” bus. (Imsai began mar-
keting a similar type of computer a
while later.) As more manufacturers
joined the parade, the bus became
known as the “*Altair/Imsai/Processor
Technology/Whatever” bus, a name far
| too unwieldy to use.

It was at the first Atlantic City Com-
puter Show in 1976 that Roger Melen of
Cromemco came up with the name “the
Standard-100.” Some liked the name,
some didn’t. Some suggested as an alter-
native the name “Roberts Bus," after its
original designer. In any case, refer-
ences to the Standard-100 were short-
ened to S-100 and the name stuck. Thus
a new add-on industry was spawned.

Soon, however, the importance of the
S-100 became undermined. Not all 100
pins were used in the original bus, and
some manufacturers used the extra ones
for their “private” signals—ones that
would work only with their computers
and boards. It quickly got to the point
where very few so-called *‘S-100”
boards would work with very few so-
called **S-100" computers. For a few
years, intermixing S-100 boards and
machines became an adventure in
| frustration.

In 1979, to clean up this mess, several
manufacturers got together to try to de-
velop a real S-100 standard spurred by

16

LES SOLOMON ON COMPUTER HARDWARE

s e e ]
IEEE-696 BUS LAYOUT

Pin

1 +8 Volts (B)

2  +16 Volts (B)

3 XRDY (S) H

4 VIO* (S) L

5 VI (S) L

6 VI2*(9) L

7 VI3*(S) L

8 VI4* (S) L

9  VI5*(S) L
10 VI6* (S) L
11 VI7* (S) L
12 NMI*(S) L
13 PWRFAIL* (B) L
14 TMA3* (M) L
15 A18(M) H
16 Al16 (M) H
17 A7 (M) H
18  SDSB* (M) L
19 CDSB* (M) L
20  Ovolts
21 NDEF
22 ADSB* (M) L
23 DODSB* (M) L
24 ¢ (B) H
25  pSTVAL* (M) L
26  pHLDA (M) H
27 RFU
28 RFU
29 A5(M) H
30 A4 (M) H
31 A3 (M) H
32  A15(M) H
33 A12(M) H
34 A9 (M) H
35 DO1 (M)/ED1 (M/S) H
36 DOO (M)/EDO (M/S) H
37  A10 (M) H
38 DO4 (M)/ED4 (M/S) H
39 DOS5 (M)/ED5 (M/S) H
40 DO6 (M)/ED6 (M/S) H
41 DI2(S)/0D2 (M/S) H
42  DI3 (S)/0OD3 (M/S) H
43  DI7 (S)/0D7 (M/S) H
44 sM1 (M) H
45  sOUT (M) H
46  sINP (M) H
47 sMEMR (M) H
48 sHLTA (M) H

43 CLOCK (B)
50 O volts

51 +8 Volts (B)
52 —16 Volts (B)

53 Ovolts

54 SLAV CLR* (B) L
55  TMAO0* (M) L
56 TMA1* (M) L
57  TMA2* (M) L
58 sXTRQ* (M) L
59 A19 H
60  SIXTN* (S) L
61 A20 (M) H
62 A21 (M) H
63  A22 (M) H
64  A23 (M) H
65 NDEF

66 NDEF

67 PHANTOM* (M/S) L
68 MWRT (B) H
69 RFU

70  Ovolts

71 RFU

72  RDY (S)

73  INT*(S)

74  HOLD* (M)
75 RESET* (B)
76  pSYNC (M)

77 pWR* (M)
78 pDBIN (M)
79 A0 (M)
80 A1 (M)

81 A2 (M)
82 A6 (M)
83 A7 (M)
84 A8 (M)
85  A13 (M)
86  A14 (M)
87  A11 (M)

88 DO2 (M)/ED2 (M/S)
89  DO3 (M)/ED3 (M/S)
90 DO7 (M)/ED7 (M/S)
91 DI4 (S)/OD4 (M/S)
92 DI5 (S)/OD5 (M/S)
93 DI6 (S)/OD6 (M/S)
94 DI (S)/0OD1 (M/S)
95  DIO (S)/0OD1{(M/S)

mrmrr I I IIIIIIIIIIIIIIIII~Tr~r~r—T

96  sINTA (M)
97  sWO* (M)
98 ERROR* (S)
98 POC* (B)
100 O voits

an S-100 standards proposal by Ithaca
Audio. After 4'/, years of meetings, ar-
guments, and minor hassles, the IEEE
finally gave it its blessing and the IEEE-
696 (S-100) bus standard was born.

WWW._akhrerieaniadiahistary com

The major changes included 16-bit
devices on the bus (the original S-100
was designed to accommodate the 8-bit
8080) and clearing up any ambiguities
still attached to the S-100 after it was

Computers & Electronics
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TURN YOUR
OMPUTER INTOA
FULL-BLOODED WORD
PROCESSOR.

=7 A
and most versatile—word processing

software running.
Take a look at some of these crafty features. You
get full editing, even on standard displays. (The Fox supports most
0 80-column boards too.) You get automatic reformatting of edited
text, not the tedious paragraph-by-paragraph runaround. There’s more.
You get single-key operation, text moving, boilerplating, tab and
margin settings, right justification, proportional spacing. You get in-
telligent software that uses less computer memory. (That's how come
it even works with an off-the-shelf VIC 20.) You also get compatibility
with a wide range of printers—plus plenty more.
And you get it all for only $65. Doesn’t that make you want to trot
through your texts with a Quick Brown Fox?

QUICK BROWN FOX"

Call or write for more details:
548 Broadway, New York, NY 10012 (212) 925-8290
Dealer Inquiries Invited

VIC 20™ and Commodore 64™ users,
something very clever is lying in wait for
you. It's called Quick Brown Fox

Quite simply, Quick Brown Fox is the

Dot

© 1983 Quick Brown Fox
CIRCLE NO. 15 ON FREE INFORMATION CARD

May 1983 17
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' ...LES SOLOMON
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used as a sort of standard for the preced-
ing years.

Although the original S-100 “‘stan-
dard” gave some thought to 16-bit
CPUs (and, in fact, called the data lines
DATA 0 -DATA 16) a problem was
created because some 16-bit micropro-
cessor manufacturers wanted to trans-
fer the high byte on the lower half of the
data bus, while others wanted to do just
the opposite.

The IEEE-696 solved this by consid-
ering the data bits as two bytes—one
odd and the other even. These are now
called OD7-0 (OD for Odd Data) and
ED7-0 (Even Data), thus replacing the
older designations. The “rule” is: byte
data written or read with A0 = 1 ap-
pears on the OD7-0 lines during a 16-bit
transfer, while byte data written or read
with AO = 0 appears on the ED7-0 lines
during a 16-bit transfer. All you have to
remember is that any address where AQ
= 1is odd, and any address where AO
= Qis even.

Generally, 16-bit processors do not
produce address line AO. This is because
these processors have a basic data path
of two bytes. If O is the lowest address,
then the next word address must be 2,
the next 4, etc. Since only odd addresses
could use AO explicitly, it can be elimi-
nated. The fact the address line is miss-
ing does little harm since all processors
capable of byte addressing provide some
means of generating a ““fake™ address,
AOQ. For example, the MC68000 uses its
UDS and LDS lines for this operation.
Address AO is user definable as even or
odd for maximum flexibility to allow
older “S-100” I/0 and memory boards
to work.

The PHANTOM line (pin 67) is used to
remove a slave from the system address
space, and is considered part of the ad-
dress bus. This signal allows *“‘shadow™
ROM to exist and overlay a portion of
memory. When the PHANTOM operates
(strikes?) the shadow ROM ‘*‘disap-
pears” from the system. This allows a
bootstrap ROM on power up to disap-
pear when the system is running.

The IEEE-696 data bus includes the
original S-100 data in/out unidirection-
al 8-bit data buses, but allows them to be
combined into a single bidirectional 16-
bit bus.

One other change was the re-naming
of DMA (Direct Memory Access) to
TMA (Temporary Master Access).
When a temporary master is accessing
the bus, it may execute either a memory
l oran /O cycle. The term DMA implies

a memory access only, while the term

18

TMA does not imply any particular cy-
cle, thus more realistically describing
this signal.

Two new terms have been added to
the S-100 bus. These are NDEF for
“Not Defined” (the manufacturer must
specify any use in detail), which appear
at pins 21, 65, and 66; and RFU for “Re-
served for Future Use” that appears at
pins 27,28,69, and 71.

The IEEE-696 bus is organized into
eight sets of signal lines, one set of pow-
er lines, and is shown in the accompany-
ing Table.

The signal lines are formed from 16
lines that make up the data bus, 16, or
24 lines forming the address bus, eight
lines in the status bus, five in the control
output bus, six for the control input bus,
eight for TMA, eight for vectored inter-
rupt, 16 utility signals, and nine for the
power bus.

The mnemonics for status lines are
preceded by a lower-case *‘s,” while the
mnemonics for the control output lines
are preceded by a lower-case ““p.”” The
suffix asterisk ““*" expresses the rela-
tionship between the truth state and the
electrical state. That is, the variable so
indicated is true when its bus line is low.
(Note that the vinculum—a bar over a
name indicating active low—is not
used.) The M or S refer to Master or
Slave operation.

Other Standards. There are several
other places where standards are need-
ed. In a classical example of serendipity,
the lack of standards in the printer in-
dustry produced the parallel printer
port we call “Centronics.” It looks like
we lucked into a good thing here. Since
it is so widely accepted, why is it not a
standard?

Now let us take a look at the pin des-
ignations on a typical DB-25 connector.
Why do some companies put “private”
signals on this connector? Should we
not conceive a DB-25 connector stan-
dard before the European community
takes over with their DIN plugs? Take a
close look at many new systems for the
appearance of this round connector.

Let us look at floppy disks. Once you
leave the security of the IBM format for
8” drives, you are in a wilderness. In the
8” disk business alone, there are five dif-
ferent sizes and 21 different interfaces.
Some diskettes differ not only in their
overall diameter, but also in the size of
their center holes. The 5%4” diskette is
burdened with hard and soft sectoring,
with the latter offering the choice of 10
or 16 holes (even this is not true since
there is an extra index hole). In fact, just
buying a package of 54" diskettes can
be exciting, especially if you have to
make a long trip back to the dealer.
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Also, I don’t think many of us really
know if there is a standard for
single/double/quad-density diskettes
without even worrying about single- or
double-sided. I am afraid to ask.

Another place where a problem has
loomed is in terminals. Why is it when
we change terminals from, say, a DEC
or Health/Zenith to, for example, a
Hazeltine-1500 (Hazeltine has an-
nounced it is going out of the terminal
business by the way), the software won’t
work properly? Is this because the bulk
of software is written not only for a par-
ticular operating system and computer,
but also for a particular terminal? There
is a standard for terminals (ANSI 3.64),
so why do we have a battle between |
those using this standard and those that
abide with ASCII?

Software has “standards™ problems,
too. For instance, how many BASICs
do you know of that can actually com-
municate with another BASIC? How
many books have been written explain-
ing how each version of BASIC works?
And why do we have to have BASIC-to-
BASIC translation manuals?

Even our schematics need clarifica-
tion. Back in 1973 (remember that mi-
crocomputers didn’t come along until
1975), there was ANSI Standard
Y32.14 that spelled out how logic sym-
bols should be used. But, outside of HP
and TI, who else uses or has even heard
of this standard? If it exists, and it is a
standard, then why don’t we use it?

However, there are some gleams of
light down the tunnel. Seagate Technol-
ogy (it pioneered the 5% " hard disk)
very quickly established a de-facto stan-
dard for this storage approach. The
Network Users Associaton is pushing
for standards to make sure that equip-
ment from different manufacturers in-
terface properly over a communications
link. The IEEE is currently working to-
ward creation of guidelines for software
standards, while half-inch tape systems
are the bailiwick of the California Tape
Standards Association.

I’'ve posed a number of questions
here. Calling several industry people
looking for some answers or even good
suggestions, I gleaned very little in the
way of answers. Most responses were
similar: “*We've always done it that way
with no complaints.” “Our customers
are happy so why should we change?”
“Ask our competition why they do it
their way.” And so it went.

The importance of standards cannot
be underestimated. They make possible
easy implementation, which results in
faster growth and lower costs. For its
own good, therefore, the microcomput-
er industry should develop as many as
possible with dispatch.
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The Battle of the Disk
Operating Systems

ART of the 16-bit war now raging

between the Intel 8086/8088 fam-
ily and the Motorola 68000 family is the
Battle of The Disk Operating Systems.
The principal contenders in this battle
are Unix (product of AT&T) and its li-
censees and Digital Research Inc. (own-
ers of CP/M.) Also in contention are
such operating systems as the UCSD P-
system, Oasis, TSC’s Uniflex, Cromix
68000, OS-16, Alpha Micro’s AMOS,
ISIS-1I, VersaDOS, Idris, and some
others that are essentially one-computer
operating systems from Apple and other
manufacturers.

The order of battle shifts as compa-
nies hedge their entries and try to guess
which side will win the war. At this time
the lineup is as follows.

For Motorola M68000:
VersaDOS—Motorola
Unix—AT&T and its licensees
CP/M-68000—Digital Research

Inc.

AMOS 68000—Alpha Micro

Chromix 68000—Cromenco
' Uniflex 68—TSC

Idris—Whitesmiths

UCSD P-system—Softtech

Microsystems (licensee of Regents
of UCSD)

Oasis—Phase One Systems

Xenix—Microsoft
For Intel 8086/8088 iAPX-86:

MS DOS (PC-DOS)—Microsoft

CP/M-86—Digital Research Inc.

MP/M-86—Digital Research Inc.

l UCSD P-system—Softech

Microsystems (licensee of Regents
of UCSD.)

Oasis-16—Phase One Systems

There are also operating systems for
other 16-bit CPUs, such as the Z8000,
the DECLSI 11, the National 16032 and
the Data General MicroNova. Howev-
er, these are not in universal contention
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for the role of leading DOS.

From time to time I’ll be writing
about one or the other of the operating
systems and its supporting application
software. This month I’m focusing on a
system that has become the object of a
cult among those in the know—the Al-
pha Micro’s 68000-based AM1000.

Alpha Micro Systems developed one
of the first 16-bit, multi-user, multi-
tasking systems. It was the very first one
to run on the S-100 bus. It used the WD
16-Chip Set from Western Digital and
was known as the AM-100 Computer
System. What made the AM-100 multi-
user, time-sharing system such a success
was the AMOS operating system and
Alpha BASIC.

This system—developed in 1976 by
Dick Wilcox, one of the founders of Al-
pha Micro—was modeled after DEC
software, but ran on the S-100 bus and
supported multi-users on a time-shared
basis. It never became as popular as
CP/M, but it did attract a large follow-
ing of devoted users and the support of
considerable applications software.

As single-chip 16-bit CPUs were de-
veloped such as the 8086(8088),
M68000, and Z8000, the people at Al-
pha Micro Systems realized that the
slower multi-chip WD-16 Chip Set was
outmoded by the new generation of
CPUs. In order to compete, they devel-
oped a new system based upon the
M68000. There are two versions of this
system: the AM-100L, which is a
68000-based system in the S-100 Bus,
and the AM-1000, an M68000 single-
board computer with 128K of RAM
(expandable to 265K) and several 1/0
ports. This computer comes in several
versions, which include a 10-megabyte
(or larger) Winchester hard disk. The
system has both floppy disk and video
cassette back-up support.

The AMOS multi-user, multi-
tasking, time-sharing system and the ex-
cellent Alpha BASIC have been adapt-
ed for the M68000. Many who have
used this system say that it is superior to
either Unix or Concurrent CP/M-86 for
multi-user, multi-tasking 16-bit sys-
tems. Reportedly, Alpha Micro Inc. of
Irvine, CA is quietly selling 300 AM-
1000 Systems per month at $7800 (re-
tail) and up.

The Alpha BASIC is included, as is
View (Word Processing and Format-
ter), Macro Assembler and Linker, and
Debug. Pascal is also available from Al-
pha Micro and C; Cobol and two kinds
of FORTRAN can be purchased from
other vendors.

Third-party application software
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support for the Alpha Micro AM-1000,
68000 System exceeds that for any other
68000 system. Dravac Ltd has adapted
its ANDI Data Base Version # 1L for
the M68000 and also its TSASS (Time
Shared Accounting Security System).
Alpha Micro has made the famous
MCBA Business Software available for
its equipment, and there is also the
QikCalc, QikFile and QikStat software
from Pony Express Software. Softworks
Inc. is providing its C language and
FORTRAN for the AM-1000. As frost-
ing on the cake, there is a very active Us-
er’s Group called AMUS, which main-
tains an extensive public domain
software library and a newsletter to
keep users up to date on new software.

In all, the Alpha Micro AMOS sys-
tem is the best-supported M68000 sys-
tem now in use. Though it is certain that
other systems will catch up and perhaps
surpass it because it only operates on
one computer, right now Alpha Micro
is No. 1 in M68000 software.

Xenix on Mod 16. Radio Shack has
irplemented Xenix on the Model 16,
M68000 system with 256K of memory
and a hard disk. The system will sup-
port up to three users simultaneously. I
saw the system running and was very
impressed. It provides application sup-
port in the form of interactive account-
ing software and the Multiplan spread-
sheet from Microsoft. The Xenix is a
Unix operating system licensed from
AT&T and its implementation on the
Model 16 multiuser system makes Ra-
dio Shack one of the first microcomput-
er manufacturers to implement a full
Xenix system on a micro.

In looking at the Shell (the part of the
Unix system that interacts with the
user), | saw that Radio Shack has taken
great pains to make this new system
look like the TRSDOS that is familiar to
Radio Shack users. While this may not
make for the most efficient Shell, it
makes the system more ‘‘user |
friendly”’and compatible with the way
people have been used to seeing things.
To my mind, the only way the Unix sys-
tems will appeal to most people is by us-
ing simple, clear Shells that don’t re-
quire users to learn unfamiliar
commands and expressions.

So far, only multiuser Xenix has been
introduced. Single-user Xenix will come
later as well as a Xenix development
system featuring a C compiler and a ver-
sion of Microsoft BASIC for the 68000
CPU. The BASIC will become the stan-
dard on the Model 16 when using the
68000 processor. &
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TEST REPORT: AUDIO

SANSUI MODEL Z-5000

EM/AM Stereo 70-W/Ch RECEIVER

‘ T HE Sansui Z-5000 AM/FM stereo
receiver features a digital synthesis
tuner and a built-in clock that can be
programmed to switch the receiver on
and off up to three predetermined times
during the day. Its power amplifier uses
Sansui’s “"Super-Feedforward” circuit-
ry, a combination of negative feedback
and feedforward techniques claimed to
reduce distortion without the disadvan-
tages of large amounts of overall nega-
tive feedback. The amplifier is rated to
deliver 70 watts per channel to 8-ohm
loads from 20 to 20,000 Hz with no
more than 0.007% total harmonic
distortion.

A sealed ‘‘heat pipe’’ conduc-
tion/convection cooling system re-
moves heat efficiently from the output
transistors without bulky and heavy ex-
ternal heat sinks. This contributes to
making the Z-5000 unusually compact
and light for a receiver of its power rat-
ings. The receiver, with a satin-finish,
silver-colored front panel, measures
17"W X 5%,"H X 14%,4"D. Weight is
19 Ib. Suggested retail price is $500.

General Description. The dominant
feature of the front panel is a system sta-

20

tus display containing a bright blue digi-
tal frequency/time readout, a five-light
LED signal strength display, tuning
lock and FM stereo indicators, and a
numerical readout for the preset station
selector (showing which of the 8 preset
channels is being received).

On each side of the status panel are
three clear plastic “keys,” resembling
the “piano key” operating controls used
on some cassette decks. They operate
with a very light touch and short move-
ment, and exercise control through re-
lays. Five of them are input-source se-
lectors that also switch on the receiver.
A red light next to each switch shows
that it has been pressed. The sixth key
(Stand-By) turns off the receiver, and
the digital display then becomes a 24-
hour clock readout. The volume control
1s a vertical slider, and knobs control
tone and balance. The other basic re-
ceiver functions are performed with
small pushbuttons.

Other buttons recall the clock display
for a few seconds without interrupting
the program, and ready the memory cir-
cuits for storing a tuner frequency. A
group of 10 larger square buttons at the
right of the panel are used to store and
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recall the 8 station memories (each can '
serve for both an FM and an AM fre- ’
quency), and for setting the clock and
timer. A switch below them controls the
clock/timer operation, which can be set ‘
to turn the receiver on (and off) for up to
three different programs. One is a one- |
time setting; the others repeat automati-
cally every day if not shut off. The pro-
grammer also selects any of the
program sources, and any of the preset |
channels if a tuner input is used, as well
as controlling the receiver’s three |
switched ac outlets. |
[
|
|

Laboratory Measurements. Precon-
ditioning the Sansui Z-5000 for one
hour at one-third rated power caused
the top of the cabinet, over the cooling
fins, to become very hot. However, it
never reached the point of thermal shut-
down and did not become more than
comfortably warm during later listening
tests.

The output waveform clipped at 80 W
per channel with both channels driving
8-ohm loads at 1000 Hz. The 4-ohm
output was 54 W, but the receiver’s cur-
rent-limiting system kept the 2-ohm
output toonly 26 W. Using the Dynam-
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ic Power test signal, a 20-millisecond

tone burst of 1000 Hz occurring twice

per second, maximum output into 2 and

4 ohms was about the same as the con-

tinuous values, but the 8-ohm Dynamic

Output increased to 90.4 W. The receiv-

er’s Clipping Headroom and Dynamic

Headroom measurements (8 ohms)

were 0.58 and 1.29 dB, respectively.

The 1000-Hz harmonic distortion
was somewhat larger than the rated val-
ue at most power outputs, reducing
from about 0.05% at 1 W 10 0.009% at
30 W and 0.0074% at the rated 70 W.

The distortion was slightly higher with
‘ the lower load impedances (for which
| the receiver is not rated). With 4-ohm

loads, distortion was about 0.015 to

0.05% at most usable power levels, and
| with 2 ohms it was in the range of 0.03

to 0.05%. Obviously, although the re-

ceiver did not fully equal its distortion
ratings, its distortion is entirely negligi-
ble and inaudible.

At the rated output into 8-ohm loads,
distortion was between 0.007% and
0.016% from 20 to 20,000 Hz, and only
slightly higher at reduced power out-
puts. A spectrum analysis of the output
with the two-tone (18 and 19 kHz) input
signal of the THF-IM distortion test
showed third-order products at 17 and
20 kHz to be about 83 dB below rated
output. The second-order (difference
tone) distortion at 1000 Hz was —84 dB.

The amplifier was stable when driv-
ing reactive loads at high and low fre-
quencies, and its Slew Factor was 11.5.

l (The internal protective relay discon-

nected outputs when we drove the Z-

5000 with a full power input signal at

230 kHz.) At maximum volume setting,

17 mV at the AUX inputs drove the am-

plifier to a 1-W reference output, and

the PHONO and MIC inputs required 0.27

mV and 20 pV, respectively. The A-

weighted noise levels for these three in-

puts (referred to 1 W) were, respective-
ly, —76.6 dB, —74.7dB, and —61 dB.

The phono preamplifier input over-

loaded at 74 to 80 mV for frequencies

from 20 to 20,000 Hz.

Although these are not truly superb
figures, there is little likelihood of the
preamplifier being driven to distortion

. by any combination of record and car-
tridge. The phono input impedance was
50 kilohms in parallel with 225 picofar-
ads, a moderately high capacitance that
is nevertheless compatible with most
cartridge requirements.

Tone controls of the Z-5000 had con-
ventional properties, with the bass turn-
over frequency varying between ap-
proximately 100 and 400 Hz as the
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Discount Software Buyer’s Guide, crammed
with useful facts, can be yours for only $5.00.
But you get every penny back when you order your
¢ nextlow-priced program from Discount Software!
Mail the coupon and you’'ll discover descrip-
: tions, features, system requirements, and solid
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E i all you get:
d 1. Step-by-step guide to software shopping.
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control was varied, and the family of
treble curves being hinged at about 1500
Hz. The treble response was somewhat
unusual in peaking at about 6000 Hz for
both boost and cut, so that the effect on
the response at 20,000 Hz was about the
same as at 2000 Hz. The audio filters
had gradual (6 dB per octave) slopes,
with — 3-dB frequencies of 50 and 6000
Hz. Loudness compensation was fairly
typical in boosting both low and high
frequencies as the volume was reduced,
but departed from usual practice in hav-
ing even more boost at the high end than
in the bass.

The RIAA phono equalization was
very accurate, within 0.5 dB overall
from 20 to 20,000 Hz, and it was unaf-
fected by cartridge inductance. We dis-
covered a strange effect when measur-
ing phono response (which we normally
do at the tape recording outputs of an
amplifier). The response was attenuated
extremely sharply above 17,000 Hz,
dropping at least 15 dB by 20,000 Hz.
This effect did not occur at the speaker
outputs, nor did it show up when any of
the other program sources was mea-
sured at the tape output jacks. Nothing
in the instruction manual refers to this
characteristic, which will probably nev-
er be heard by most listeners because of
its frequency range. The microphone in-
put frequency response was essentially
flat from 1000 to 5000 Hz, falling to — 6
dB at 150 and 17,000 Hz.

The FM tuner of the Sansui Z-5000
had an IHF Usable Sensitivity (mono)
of 11.8 dBf, or 2.1 uV. The muting and
stereo threshold was 22 dBf (71 V), and
the respective 50-dB Quieting Sensitiv-
ities for mono and stereo were 13.5 dBf
{ (2.5 pV) and 36.8 dBf (38 V). At 65

dBf (1000 nV) the distortion was 0.45%
in mono and 0.34% in stereo, and the
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respective noise levels were —75 and
—70.5 dB. Since the tuner of the Z-5000
is synthesized, and its LOCKED light
comes on only when the signal is at the
exact tuning point of the receiver, we
made all our measurements with the
light on. A slight detuning cut the
distortion—Ilargely second harmon-
ic—in half, but that option is not avail-
able to the user.

The tuner frequency response was flat
within +1.5 dB from 30 to 15,000 Hz.
The FM stereo channel separation was
unusually uniform, measuring 30 +1.5
dB from 30 to 7000 Hz, and still 26 dB
at 15,000 Hz. Although this is not a par-
ticularly large separation, it is at least as
much as the broadcast program is likely
to contain. It is arguable that an accept-
able and constant channel separation
across the audio range is preferable to
one that is very great in a narrow range
of frequencies, but deteriorates to much
smaller values elsewhere.

The FM capture ratio was 1.76 dB at
45 dBf (100 V) input, and the AM re-
jection was 51 dB. Image rejection was
only 40 dB. This is a rather low figure,
but probably adequate for anyone who
does not live along a flight path to and
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