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Backup May Be On Your Mind

S A result of the growing num-
ber of Winchester disks being

used for prime storage in microcom-
puter based systems, a need for
backup has arisen. Numerous manu-
facturers are touting so-called stream-
ing methods that employ magnetic
tape. This backup phllgsophy_, unfor-
tunately, offers more disparities than
it does possibilities. Among these are
included:

® [nability of the streamer to ac-
cept data faster thlan 3.0 ips (3QK
bytes/s). This is primarily for 4-in.
3M cartridge drives. Drives that em-
ploy !/>-in. reel-to-reel tape are able to
handle fast data rates, but you pay the
price. i

e Although the 3M data cartridge
works well in start-stop operations, it
appears to be almost a detriment for
streaming operations. The reason for
this is that in a streaming environ-
ment, even at 30 ips, the tape is travel-
ing at an unusually high rate for its
design. As a consequence, the tape
can lose its tension, causing a flutter-
ing against the head; this produces
both soft and hard errors. :

There is an alternative to streaming
tape drives, though, and it is available
now. It is the Corvus Mirror® The
Mirror permits up to 100M bytes of
removable back-up storage by using a
Panasonic NV 8208 video cassette re-
corder and a Corvus controller. The
Mirror is designed to back up the Cor-
vus 10M byte Winchester drive and
interface to a host of computer sys-
tems, including Apple, TRS-80, S-
100, LSI-11 and Heath H&89.

Essentially, 532 byte blocks of data
are sent to the video recorder and, in
the process, are transformec‘i_mtc; vid-
eo signal format as shown in the ac-
companying photo.

Tge gdvgnptage of the Mirror over
other methods of backup, including
floppies, is that individual blocks of
data can be searched for on the tape,
with specific portions either updated
or written out to the disk. The only
advantage strcamers have over this
device is speed. But speed is relative,
especially when no real product exists
and flexibility is at a minimum.

The Mirror is currently priced at
$790. This is the controller only and
doesn’t include the video recorder,
which the company will sell to you but
recommends that you buy elsewhere.
A Corvus spokesman pointed out that
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the Panasonic unit is back-ordo;red,
and lead times aren’t being given.
Therefore, you might latch on to a less
expensive device and forega the re-
mote control operation. Manual oper-
ation takes only ten minutes of your
time, at the longest, but can save you
around $1000.

By Carl Warren

Your System Ready. Those
gfe;ou that have a Radio Shack TRS-
80 will want to get your system ready
to run nonmodified CP/M. This is im-
portant if you want fo follow along
with the various topics I'll be discuss-
ing in the next few months. :

To update your system, you 1l want

Digital data, transformed by the Corvus controller, looks like

video data with specific attributes. (Copyright 1980, Corvus Systems)
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ELF 11 by Netronics g8

Featuring 5
RCA :: .
COSMAC CPU -

Own a powerful home computer system, starting for just $38.95—a price that
gets you up and running the very first night. .. with your own TV for a video
display, $99.95 ELF Il includes RCA 1802 B-hit micropracessor addressable ta B4k
bytes with DMA, interrupt, 16 registers, ALU, 258 byte RAM, full hex keyboard,
two digit hex output display, stable crystal clock for timing purpases, RCA 1861
video IC to display your programs on any video monitor ar TV screen and 5-slof
plug-in expansion bus fless connectors) to expand ELF Il inta a giant!

ELF Il Explodes Into A Giant!

Master ELF II's $99.95 capabilities, then expand with GIANT BOARD ...
KLUGE BOARD...4k RAM BOARDS...TINY BASIC...ASCIl KEYBOARD...
LIGHT PEN. . .ELF-BUG MONITOR...COLOR GRAPHICS & MUSIC SYSTEM. ..
TEXT EDITOR.. ASSEMBLER. ..DISASSEMBLER. . .VIDED DISPLAY BOARD

T NEW!

16k Static Ram $199.95 plus $2 p&h

Full Basic ROM $149.95 plus $2 p&h
Cassette $79.95 plus $2 p&h

EPROM Burner $39.95 plus $2 p&h

Write and run programs-the
very first night-even if you’ve
never used a computer before!

You’re up and running with video graphics for just $99.95 —
then use low cost add-ons 1o create your own personal system
that rivals home computers sold for 5-times ELF II's low price!

pre-recorded tape casseltes.
ELF Il Gives You The Power To Make Things Happen!

Expanded, ELF || can give you more power to make things happen in the real
world than heavily advertised home computers that sell for a lot more money.
Thanks to an ongoing committment ta develap the RCA 1802 for home computer
use, the ELF Il products—being introduced by Netronics—keep you right on the
outer fringe of today’s small camputer technology. Il's a perfect computer for
engineering, business, induslrial, scientific and personal applications.

Plug in the GIANT BOARD to record and play back programs, edit and
debug programs, communicate with remote devices and make things happen in
the, outside world. Add Kluge (prototyping) Board and you can use ELF I} 1o
solve special problems such s operaling & complex alarm system or controlling
a printing press. ‘Add 4k RAM Baards to write longer programs, store more
information and solve more sophisticated problems.

ELF Il add-ons already include the ELF 11 Light Pen and the amazing ELF-BUG
Monitor—two extramely recent breakthroughs that have nat yet been duplicated
by any other manufacturer,

The ELF-BUG  Monitor lets you debug programs with lightening speed because
ihe key 1o debugging is to know what's inside the registers of the microproces-
sor. And, with the ELF-BUG Monitor, instead of single steppinb thraugh your
programs, you can now display the entire contents of the registers on your TV
screen, You find out immediately what's going on and can make any necessary
changes.

The incredible ELF Il Light Pen lets you write or draw anything you wanl on a
TV screen with just a wave of the “magic wand.” Netronics has alsa introduced
the ELF Il Color Graphics & Music System-more breakthroughs that ELF Il
owners were the first to enjoy!

ELF Il Tiny BASIC

Master This Computer In A Flash!

Regardless of how minimal your computer backgraund is now, you can learn
ta pragram an ELF |l in almost no time at all. Qur Short Course On Micrapro-
cessor & Computer Programming —written in non-technical language—guides you
through each of the RCA COSMAC 1802's capabilities, so you'll understand
everything ELF |l can do. . .and how to get ELF If to da it! Don't worry if you've
been stumped by computer books before. The Shart Course rapresents a major
advance in literary clarity in the computer field, You don't have 10 be a computer
engineer in order to understand it. Keyed to ELF II, it's loaded with “hands on"
illustrations. When you're finished with the Shart Course, neither ELF |1 nor the
RCA 1802 will hald any mysteties for you.

In fact, not only will you now be able to use a persanal computer creatively,
you'll alsa be able to read magazines such as BYTE. . . INTERFACE AGE. . . POPU-
LAR ELECTRONICS and PERSONAL COMPUTING and fully waderstand the
articles. And, you'll understand how to expand ELF |l ta give you the evact
capabilities you need!

1t you work with large computers, ELF Il and the Shorr Course will help you
understand whal they're daing.

Get Started For Just $99.95, Complete!

$89.95 ELF Il includes all the hardware and saftware you need to start writing
and running programs at home, displaying video graphics an your TV screen and
designing circuits using @ microprocessor ~the very first night—even il you've
never used a computer hefore.

ELF Il connects directly to the video input of your TV set, withaut any addi-
lional hardware, Or, with an $8,95 RF modulator (see coupan below), you can
connect ELF Il ta your TV's antenna terminals instead.

ELF Il has been designed to play all the video games you wan, including a
fascinaling new largetimissile gun game that was developed specifically for ELF
Il. But games are only the icing on the.cake. The real value of ELF Il is that it
gives you 2 chance to write machine language programs—and machine language
is the fundamental language of all computers. Of course, maching language is
anly a starting point. You can alsg program ELF Il with assembly language and
liny BASIC. But ELF II's machine language capability gives you a chance to
develop a working knowledge of computers that you can't get from running only

Netronics R&D Ltd., Dept PE-1

J kil al $99 95 plus $3 poslage and ahke $5 posipaid
handiing {requires 63 lo 8 voll AC power

l
l
I
I

333 Litchfield Road, New Milford, CT 06776
Yes! | want my own computer! Please rush me—
CJ RCA COSMAC ELF Il language. it's a learning breakifrough for engineers and laymen

Ultimately, ELF Il und is only machine language—the fundamental coding
required by all computers. But, to simplify your relationship with ELF II, we've
intraduced an ELF Il Tiny BASIC that makes communicating with ELF Il a
breeze.

Now Available! Text Editor, Assembler,
Disassembler And A New Video Display Board!

The Text Editor gives you word processing ability and the ability 1o edit
pragrams or lext while il is displayed on your video monitor. Lines and charac-
ters may be quickly inserted, deleted er ghanged. Add a printer and ELF Il can
type letters far you—error free—plus print names and addresses from your
mailing list!

ELF II's A ] I bly language prog inta hexidecimal
machine code for ELF |l use. The Assembler fealures mnemonic abbreviations
rather than numerics so that the instructions on your pragrams are easier lo
read—this is a big help in catching errors.

ELF II's Disassembler takes machine code pragrams and produces assembly
language source listings. This helps you understand the programs you are
working with. . . and improve them when required.

The new ELF I Video Display Board lets you generate a sharp, professional
32 or 64 character by 16 line upper and lower case display on your TV screen or
video monitar—dramatically impraving your unexpanded $93.95 ELF II. When you
getinto longer programs, the Video Display Board is a real blessing!

[ Now Available!

O A-D/D-A Board Kit includes | channel (expandable to
4) D-A, A-D converters, $39.95 plus $2 postage & hand-
ling.

O PILOT Language—A new fexi-oriented language that
allows you to write educational programs on ELF II with
speed and ease! Write programs for games. . .unscram-
bling sentences. . .spelling drills...**fill in the missing
word"" tests, etc.! PILOT is a must for any ELF 11 owner
with children, PILOT Language on cassette tape, only
$19.95 postpaid!

00 Game Package on casseile tape (requires 4k RAM),
$9.95 plus $2 postage & handling.

Continentel USA. Credii Card Fuyers Gutside Connecticut
CALL TOLL FREE: 800-243-7428
To Order From Connecticul Or For Technical
Assislance. call (203) 354-8375

Tolal Enclosed §

o) O Deluxe Melal Cabinel wilh plexiglas dus! cover for ELF 1l (Conn. res add lax)

appiy 529.95 plus $2 50 p&h :
3 Power Supply (required). $4 95 pasipaid O 1 am also enclosing paymen! (including poslage & handiing) for CHARGE IT! Exp. Dale ____
[ ACA 1802 User s Manual. $5 posipaid Ihe items checked below! L Visa - L] Master Charge

[J Tom Pittman 5 Sharl Course On Microprocessor & Compuler [ | wanl my ELF Il wired and lested wilh power supply, RCA
| Programming leaches you (ust aboul everything Ihete is lo know 1802 User's Manual and Shorl Course—all for just $149.95 plus

ahoul ELF 11 or any RCA 1802 compuler Wrillen i non-technical  $3 p&h.
ALSO AVAILABLE FORELF Il

(Bank¥ _ _ _ _ )

0 GIANT BOARDTM kit with cassetie 1/0. RS 232
C/TTY 170, B-bit P 1/0. decaders for 14 separate 110

instructions and a system momlar/editor $39.95 plus

I 57 p&h
l [ Kiuge (Prolotype) Board accepls up lo 46 IC s
$17.00 plus 31 p&h
O3 4k Slalic RAM kit Addressable to any 4k page to
| Bk $89.95 plus $3 p&h
[ Gald plated BE-pin connettors (one required for each
| plug-in board) $5,70 ea . posipaid
[ Expansion Power Supply (required when adding 4k
I RAM) §$34.95 plus $2 p&h
O Prolassional ASCIl Keyboard kil with 128 ASCII
upper/lower case sel. 96 prinfable characlers. onhoard
| requlalor. parnily. logic seleclion and choice ol 4 hand-
shaking signals 1o male wilh almosl any compuler
I $64.95 plus 52 p&h
C1 Deluxe metal cabinet for ASCH Keyboard, §$19.95
plus $2 50 p&h
! 1 Video Display Board kit lels you generale a sharp.
niafessional 32 or 64 characler by 16 line upper and
| Iowier case display on your v screen o video monilor—
dramanically improving your unexpanded $99 95 ELF 11

(Fils inside ASCIl Keyboard cabinet ) $B9.95
plus $2 p&h
O ELF Il Tiny BASIC on casselle lape Com-
n ands et SAVE LOAD =X+ (.3 Biomsemlr on casste g akes machn e

JANUARY 1981

26 vanables A-Z. LET. IF/THEN, INPUT. PRINT. GO TO.
SUB, RETURM. END. REM. CLEAR. LIST. RUN,
PLOT. PEEK, POKE Comes lully documented and in-
v tlydes alphanumeric generalor required o display
alphanumertc characlers directly on your [v screen wilh-
oul additional hardware. Also plays lick-lack-loe plus a
drawing game that uses ELF II's hex keyboard as a joy
slhick Ak memory required $14.95 postpaid
[ Tem Pitiman’s Shorl Course on Tiny Basic lor ELF 11
$5 posipaid
O ELF-BUBT™ peluxe System Monilor on casselle
fape Allows displaying the contents of all reqisters on
your v al any poinl in your program. Also displays 24
byles o memory with [ull addresses. blinking cursor
and aula scrolling A must for the senous programmer!
$14.95 postpaid
1 Text Editor on casselle lape gives you the abilily lo
inserl. delele or edil ines and words from your programs
while they are displayed on your video monilor [Add
printer and you can use ELF 11 1o lype errar-Irea [ellers
plus inserl names and addresses rom your mailing list )
$19.95 postpaid
L3 Assembler on cassetle tape Iranslales assembly
Ianguage programs into hexidecimal machine code for
ELF il use. Mnemonic abbreviations lar inslructions
(tather Ihan numerics) make programs easer lo read
and help prevenl errors. $19.95 postpaid

programs and produces assembly language source st
ings 1o help you understand and improve your programs
§19.95 on casselle lape

SAVE $9.90—Tex! Editor Assembler & Disassembler
purchased logether, only $49.95! (Require Video Dis-
play Board plus 4k memory |

Cl& ELF Il Light Pen. assembled & lested. §7.95 plus $1
p&h
I ELF I Color Graphics & Music Syslem Board kil
$49.95 plus $2 p&h =
O ELF Il connecls directly lo |he video input of ydur tv
set without additional hardware To connect ELF 1 1o
your antenna lerminals instead. order RF Moadulator
58.95 postpaid
Coming Soon: A-D. D-A Converler. Conlroller Board
and mare!

Print
Name

Address

Cly

Account # T I
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By Netronics

ASCIIIBAUDOT,
STAND ALONE

Computer
Terminal

The Netronics ASCII/BAUDOT Computer Terminal Kit is a
microproressor-controlled, stand alone keyboard/terminal
requring no computer memory or software. It allows the use of
either a 64, or 32 character by 16 line professional display for-
mat with selectable baud rate, R$232-C or 20 ma. output, full
cursor control and 75 chm composite video output.

The keyboard follows the standard typewriter configuration
and generates the entire 128 character ASCII upper/lower case
set with 96 printable characters. Features include onboard
regulators, selectable parity, shift lock key, alpha lock jumper,
a drive capability of one TTY load, and the ability to mate
directly with almost any computer, including the new Ex-
plorer/85 and ELF products by Netronics.

The Computer Terminal requires no /O mapping and
includes 1k of memory, character generator, 2 key rollover,
processor controlled cursor control, parallel ASCII/BAUDOT
to serial conversion and serial to video processing—fully
crystal controlled for superb accuracy. PC boards are the
highest quality glass epoxy for the ultimate in reliability and
long life.

VIDEO DISPLAY SPECIFICATIONS

The heart of the Netronics Computer Terminal is the micro-
processor-controlled Netronics Video Display Board (VID)
which allows the terminal to utilize either a parallel ASCII or
BAUDOT signal source. The VID converts the parallel data to
serial data which is then formatted to either RS232-C or 20 ma,
current loop output, which can be connected to the serial [/O
on your computer or other interface, i.e., Modem.

When connected 1o a computer, the computer must echo the
character received. This data is received by the VID which
processes the information, converting to data to video suitable
to be displayed on a TV sel (using an RF modulator) or on a
video monitor. The VID generates the cursor, horizontal and
vertical sync pulses and performs the housekeeping relative to
which character and where il is to be displayed on the screen.
Video Output: /.5 P/Pinto 75 ohm (EIA RS-170) = Baud Rate:
110 and 300 ASCII ® Oulpuls: R5232-C or 20 ma. current loop
o ASCII Character Set: /28 printable characters—

afTSeBunpvilitaRo a3 02 24 f| 44

1588787 ()4 ,-,70123456789: ;<=)?
@ABCDEFGHI JKLMNOPORSTUWNIRYZ [N ) _
S abcdefghi jklanopqrs tuvwxyz{i +§

BAUDOT Character Sett ABCDEFGHIJKLMNOPQ
RSTUVWXYZ-2:*338().,8014!57;2/68¢
Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed,
Vertical Tab, Carriage Return. Two special cursor sequences
are provided for absolute and relative X-Y cursor addressing
Cursor Control: Erase, End of Line, Erase of Screen, Form
Feed, Delete ® Monitor Operation: 50 or 60Hz (jumper
selectable.

Continental U.S.A, Credit Card Buyers Outside Connacticut

CALL TOLL FREE 800-243-7428

To Order From Connecticut Or For Technical e

Assistance, Etc. Call (203) 354-9375 1
Netronics R&D Lid., Dept. PE-1 |
333 Litchfield Road, New Milford, CT 06776

Please send the items checked below—

O Netronics Stand Alone ASCII Keyboard/Computer
Terminal Kit, $149.95 plus $3.00 postage & handling.

O Deluxe Steel Cabinet for Netronics Keyboard/Termi-
nal In Blue/Black Finish, $19.95 plus $2.50 postage I
and handling,

O Video Display Board Kit alone (less keyboard), $89.95 I
plus $3 postage & handling.

O 12" Video Monitor (10 MHz bandwidth) fully assem- ]

bled and tested, $139.95 plus $5 postage and handling.

o I

a

COMPLETE
FORONLY . . .

$14 95

RF Modulator Kit (to use your TV set for a monitor),

$8.95 postpaid.

5 amp Power Supply Kit In Deluxe Steel Cabinet I

(£8VDC @ 5 amps, plus 6-8 VAC), $39.95 plus $2

postage & handling. I
Total Enclosed (Conn. res. add salestax) $_____ I
By—
O Personal Check
O Visa
Acct, #
Signature Exp. Date

Y|

|

Print l
|

|

|

O Cashiers Check/Money Order
O Master Charge (Bank# _ __ ____

l Name
Address

City

State Zip
L s (] Send Me More Information e mem J
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DISCOUNT
PRICES:
| Top Quali

Money-Back Guarantee
All Factory Prime

MICROPROCESSOR IC’S
895 6800

7-80. ... S L .65
Z80AN o e s 095 6802 .. e bk, 1150
BOBDA........cnaniins 5.50 6502 Lk AT
8085A . . : 1195 6504|0500 s ... 950
28007 . oo 189.00 6505 350
78002 - ... 13900 B0 s e B
MICROPROCESSOR SUPPORT IC’'S
Gl s 249 Z80-PIO bt -..18.95
8214 o ] ZB0A-PIO 25 825
8216 . 2 sy ZB0-CTC ... .- R A
SE N s a2 lh ZBOAGTC ............- 825
8226 . S 225 780-0MA L a2aes
8228 .. cosa D ZB0A-DMA. . .-3295
BB IS --490 260-810/9. .....oonnnnt 3395
3251 s Z80A-SI0A . 53795
8253 b Tasi BT26 v 149
8255 .. e b0 BT28 ... . 149
(Y A N R 1950 8197 ... = L19
8259 . 1 1950 BT98 .o 1.19
6810 . 475 6860 = Al 505
6820 £ 390 6520 ixiee 615
6821 s .. 390 6522 .. SRR 975
BRR0 R A 410 6532 1 21995
6852 . .- - 390 6351 .. A 1375
MEMORY e RAMS e PROMS EPROMS
21141480 ms. .. ...... 2101-450 ns o e P
21141200 0s. .. ... 21L02-250 ns 110
4044-450 ns 21102-450 ns 99
4116-200 ns 2111-450 ns 295
4116-150 ns. . R 2112-450 ns Bt )
Ehy e s s e R 2147-85 ns. 19.95
MCM 6604 AC ... 2708-450 RS . < voerrees 8.95
AM 80BO CPC..........2! 2716-450 ns. ...995
4402, 7 L Lt e el 550 2732-450 ns 4995
SOUND GENERATORS
SN76477  Complex Sound Generalor L < 249
AY-3-8910 Gl Sound Gen. (Add $3.00 formanual) 64 Pgs 1185
UARTS
AY-5-1013A . 5 395 AY-3-1015A . 510
AY-3-1014A 650  TRIG02A Gaanl
LINEAR LM 340T Series.. ... 115
LM 301N-8 S bl LM 387N-8 . EETR el
LM 301AH S 32 LM 393N-8 99
LM 307N-8 - g 25 LM 3900N-14 . .. 58
LM 307H .. LD LM 3909N-8 . 99
LM 308H. . ... 75 LM 739DC-14. 99
LM 3TIN-B. o 59 LM 74ICN-14. ... oo 19
LM 318H. =200 LM 747CN-14 L 59
LM 320K Series 1.35 RC 1556MB-8. .. ....... 125
LM 3207 Series: . . . A LM 4250CH. . - N
LM 323K, . ... 4895 CA 31307 L 225
LM 339N-14 ¥ 98 LM 4136N-14 95
LM 340K Series 135 LM 3831 £ 125
VERBATIM DIP SWITCH
DISKETTES n
544" Seft, 10, 16 §125 ea
e s AT $2.35 ;
ey Ea. in boxes of 10 gPolae Hie
" Soit, Hard ingle Fo
' sn ...... 8275 Double Throw
8 Ea in bores of 10 $149ea
SPECIALS OF THE MONTH
Whife Supply Lasts
ECL 10146L RAM 1024X)-29n5. ... .. ! .95
AM 3705 PMOS 8-Ch. Multiplexer. ... .- £ 895
95H80 Hi-Speed Div. 10/11 Prescaler 45 et L)
MCT6 Dual Opto. Isolator 1500V .. .. 2l .99
IGL 7107 GPL 3%-Digit A/D Conv. LED ... 1180
AY-5-2376 Keyboard Encolder, 88 Keys s 1050
AY-5-3600 Keyboard Encoder. 90 Keys... . 2 995
1488 or 1489 Liner Driver/Receiver .. .- 2 Ly
18-Pin Low Profile Sockets End Stackable .- . Liee ek
DAGC 1008 & 10 BitAto D Converter. . ...........cou-or 1395
LM337K Adjustable Neg. Voit. Reg. (-12—--37) ...... .595
18 Pin Low Profile Socket. . .........ooeoioiees 08
22 Pin Low Pofile Socket. ... 08

HOW TO ORDER = pay by check creditcan. o € 00 Foegnaay nUs
Funds. Order by phone or mail $25.00 minimun. Prices valid thiu fast day of cover date.
Shipping - S200 for the frst 2 Ios For surfare add 35¢ for ea add| b For an add (¢
for each add 1 1b Foreign— Add 107 for shipping and nanding €00 s 2dd 51 85 Guar-
anleed salisfaction ar your maney e resenee the nghl to bl quantilies. sone
ilems subject o page sale We are not spansibie for 1y

SEND FOR OUR FRCE FLYER! Contans complete st of 74LS00 1C 5

Components
Express, Inc.

1380 E. Edinger, Unit PE
Santa Ana, CA 92705
(714) 558-3972

“Have you kissed your-computer lately?"

CIRCLE NO. 13 ON FREE INFORMATION CARD

computers_

/

Mapper [ from Omikron. This $199
piece of magic plugs into the- TRS-80
MPU socket, and the processor is
plugged into the mapper board. The
board reorganizes TRS-80 memory to
zéro base, thus permitting the use of
normal CP/M. Working in concert
with Mapper I is Mapper II. This
$109 interface, including cable, per-
mits the installation of 8-in. floppies.

Using these together you can
switch between TRSDOS or CP/M
and build up some reasonably large
data bases for yourself.

Short Software Reviews. [ men-
tioned a few months back that Micro-
soft’s Consumer Products Div. was of-
fering a number of unique packages
for the TRS-80. For game lovers,
there is Adventure ($29.95)..1 can’t
say much about it, but my friend Ed
Teja, who is a game nut, says this is a
good one and makes for an enjoyable
evening.

Typing Tutor ($14.95) is an excel-
lent tutorial program; it should be
since it was written by Al Baker. You
can learn to type from this, if you
don’t know how, or upgrade your
skills.

Level III Basic ($49.95) for the
TRS-80. This software really repre-
sents unqualified slickness. Level I1I
is designed for TRS-80’s without
disks, but gives you the same features
adapted to tape.

The Editor/Assembler ($29.95) is

another nice piece of work, and also’

resides on tape. It’s a good solid tool
with few bells and whistles, but in-
cludes everything you need for most
small-system designs.

Some Hints. In the December is-
sue, I started telling you about the
conversion of BASIC. I offered a
challenge, more or less, for you to
come up with possible methods to con-
vert a simple program. Well, if you're
working on it but not sure what to do,
here are some hints:

e Use  the ' IF:..  THEN...
ELSE . . . statements to test data.

e String operators MI1D$, LEFTS,
and RIGHTS are used to take words
apart and put them back together
again.

e Remember that two files exist:

the source file (code to be converted)
and the target file (converted code).

For all practical purposes, this is all
you really need to know for develop-
ing the translation construction. I'd
also suggest that you draw a flow-
chart that shows where you want to
get to.

Build a System. A few months
ago, I suggested the possibility of as-
sembling a single board computer
(SBC). One such possibility, among
others, is the Motorola 6809D4.

The D4 unit incorporates the MC-
6809 microprocessor, a very powerful

monitor called D4BUG, and flexibili-
ty in adding memory both RAM and
ROM. The system can be expanded
with ease, using the optional card
cage and accessories like memory
boards and 1/O boards.

Because the system is built around
a 6809, it is easy to program and
offers more power than you will find
in similar systems that use co-proces-
sors to achieve 16-bit power in an 8-
bit world.

A reasonable system can be built
for well under $1000, and systems
languages, editor /assembler, BASIC
and others are available from Motoro-
la. Furthermore, a very tiny BASIC
language, called VTL-09, which is de-
signed after the 6800 implementation
created by Frank McCoy and Gary
Shannon for the Computer Store in
1977, is available. Instructions on us-
ing the language may be found in The
MC 6809 Cookbook, published by
Tab Books.

You might want VTL-09 since it is
a fairly powerful BASIC-like lan-
guage and is ROMable. For those of
you who take advantage of the code,
it’s free, it can’t be sold, and programs
written for it must be given away.
VTL-09 is not a commercial venture.
The use of the code for the cookbook
and free distribution of it for the 6809
were made possible by Dick Heiser of
the Computer Store, Santa Monica,
California. &

MORE INFORMATION
For additional information about
products and services mentioned
here, contact the companies directly.

Corvus Systems, Inc.
2029 O'Toole Ave.
San Jose, CA 95131
408-946-7700

Microsoft, Consumer Products Div.
10800 NE 8th St., Suite 507
Bellevue, WA 98004

206-454-1315

Omikron

1127 Hearst St.
Berkely, CA 94702
415-845-8013

Motorola, Inc.

3501 Ed Bluestein Blvd.
Austin, TX 78721
512-928-6000

Tab Books
Blue Ridge Summit, PA 71214
717-794-2191
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HE Heathkit H89 microcomput-

er is an all-in-one system that is

compact, expandable, and flexi-
ble, with software backup. Further-
more, it’s available in kit or. assembled
versions. The H89 (also known as Z89
in the Zenith version) offers a number
o_f features that make it hi"'iiliy versa-
tile. Among these are: - "=

[0 Dual Z80 microprocessors, sep-
arate for CRT terminal control and
main system processing.

[ A fully interlaced 12-in. raster-
scan monochrome CRT that permits
an 80 X 24-line display for a total of
1920 characters. (A nonscrollling
25th line, under software control, can
be used for special function displays
such as identifying the upper row of
user-defined keys.)

The 80-key, typewriter-format key-
board generates upper- and lower-
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Heathkit HS9 Microcomputer

case letters on a 5 X 7 dot matrix.
Lower-case letters having descenders
usea 5 X 9 dot matrix, while up to 33
graphic elements can be created using
an 8 X 10 dot matrix. A 12-key dual-
purpose numeric cluster is also pro-
vided. In the normal mode, these pro-
duce the numerals 0 through 9. In
their other mode, they provide useful
secondary functions such as cursor up,
down, left, right and home, carriage
return, back space, line feed, tab
(stan(_iard 8-column), etc. Editing
functions include inserting and delet-
ing characters or lines, while erase in-
cludes page erase.

D' Most operating parameters (un-
derhng:/block cursor, reverse video,
g.rap_hlcs, baud rate, etc.) are preset
via internal switches. By taking the
system off line (one keystroke), the
user can make temporary changes via

the keyboard. When the system is
turned off and re-powered, all func-
tions automatically return to the Pre-
set switch selections. S

[0 Package size is 13" high, 17"
wide, and 20"" deep. The system oper-
ates from 120/240 volts ac, 50/100
Hz. The case is formed from structur-
al foam plastic that combines light-
ness with strength. A fan provides a
cooling air flow. A slide lock, one on
each side, allows easy entry to the
cabinet interior. '

O A 5.25-in. single-density, hard-
sector 40-track Seimens floppy-disk
system is built-in with cach diskette
storing 100K bytes. A controller
ports the two additional drives in the

optional outboard H77 disk system. -

O The H47 dual 8" disk drive (kit
is $2595, with $3500 for the wired
- (Continued on page 38
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version) features a pair of REMEX
double-density, double-sided drives
that support up to 1.2 mega-
bytes/diskette.
yI:l {Mthough it comes with 16K of
RAM, the system has the ablhty_ to
support up to 48K bytes of RAM sim-
ply by plugging the RAM chips into
the sockets provided.(In conjunction
with the 8-in. drive option, Heath will
soon have a 16K-byte RAM add-on
available to bring the system up to
64K, with a zero-base memory x_nap.)
O There is provision for serial op-

tion devices such as the Heath H14
line printer via an add-on RS-232C
serial adaptor. (Use of this board also
permits system-to-system communi-
cation using 2 modem.) :

O Software support is available
from Heath and the Heath Users
Group (HUG). g

In addition, the H89 provides some
functions that aren’t readily evident.
One of these allows it to be used as a
terminal in a timesharing operation or
as a front-end preprocessor. The basic
system—with integral terminal, 16K

its in the
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of RAM, H88-5 audio cassette inter-
face, and a single 514" disk drive—
costs $1,695 in kit form; assembled,
with 48K of RAM and a serial 1/O
port (but less an audio cassette inter-
face), it is $2,895. Options include a
16K RAM expansion kit (HSS:Z) for
$95: an assembled two-port serial I/O
interface card (HB88-3) for $100; an
assembled outboard floppy-disk drive
(H77) for $595 and a dual floppy-disk
drive (WH87) for $1,195; a mpdlﬁca-
tion kit (H88-6) for connecting the
WHS87 and other options to the H89
for $50; an HDOS plus cx‘tended Ben-
ton Harbor BASIC, which requires
16K (32K recommended), a two-pass
absolute 8080 asscmblelr, te_)lc.t editor,
ebugger, and several utility pro-
gramgsg(l-l89-17) on disk for $150; apd
a Microsoft BASIC (H8-21) which
requires 32K minimum RAM (48K
recommended) for $150.

Software. The HDOS is a very ver-
satile library of utilities that looks like
an excellent combination of a DEC
operating system and CP/M. It re-
quires 16K of RAM. Among the fea-
tures are a 9-element debugger for
machine-language programs, a ftext
editor with a full range of commands,
and an assembler for 8080 code that,
when used with 16K of RAM, allows
350 user-defined symbols. HDOS
(version 1.6) supports three disk
dnBv:i'[on Harbor BASIC occupies
about 13K of RAM and is full-fea-
tured. It includes 73 general-purpose
commands and has 25 error messages.
It will accommodate strings to 255
characters in length and accept vari-
ables consisting of a single letter or
single letter with a digit (0-9). Both
HDOS and BASIC must be on the
same diskette to save a BASIC pro-
gram. At least 16K of RAM is re-
quired for operation. This BASIC
program will not accept a line having
a syntax error.

Microsoft BASIC runs under
HDOS and requires a minimum of
28K of RAM (32K is suggested). It
features 116 statements, commands,
and functions; has 23 general error
messages and 16 error messages for
disk operation. It also features 16 spe-
cial-function characters. The BASIC
contains provisions for single/double
precision (16 digits), full editing, ar-
ray erase, Swap variables, trace/
untrace, line width, a full complement
of disk file operations, and all the ca-
pabilities associated with Microsoft
BASIC. Other languages are avail-
able for the computer, including
FORTRAN and COBOL.

Building the Kit. Construction of
the H89 from a kit requires about 28
hours of assembly time. The process is
straightforward and, as expected, pro-
vided no surprises. Before construc-
tion began, it was necessary to update
the construction manual with some 15
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pages of errata supplied by Heath to
deal with typos and parts changes.

Assembly is greatly simplified since
Heath supplies all logic assemblies
completely wired and tested. This in-
cludes terminal-logic, main-CPU
(with 16K bytes of RAM and system
ROM), disk-controller, and cassette
interface. Not only does this save as-
sembly time, but it also relieves you of
having to debug a system assembled
from scratch. Assuming you wire the
power supply, keyboard, and CRT
circuit assemblies correctly and inter-
connect all cables properly, the preas-
sembled logic boards should allow
your H89 system to come up the first
crack out of the barrel,

Most of the assembly you perform
in putting together the H89 is me-
chanical mounting hardware, fasten-
ing and soldering connector pins to ca-
ble harnesses, and mounting and in-
terconnecting subassemblies.

Even with extreme care taken dur-
ing assembly, difficulties can arise,
naturally. These can result from in-
fant mortality of parts—only the
preassembled boards (terminal con-
troller, main processor board, and
subcards like the disk controller) are
already burnt-in. Specifically, I expe-
rienced a problem with insulating the
video amplifiers on the heat sink. In
this case, the mounting bolt of the IC
caused a short to the heat sink, caus-
ing the circuit to blow. A call to
Heath’s service center produced a
cure—new parts (free of charge), in-
cluding insulating material for the
mounting bolts.

CRT Electronics. The driving elec-
tronics for the CRT consist of the
high-voltage section and fully inter-
laced vertical and horizontal circuits.
The CRT is controlled by the termi-
nal logic circuit board. This board
provides seven functional blocks that
include power supplies, keyboard en-
coder and configuration logic, termi-
nal processor (Z80), master clock and
system logic, cormmunications, CRT
and memory control, display memory,
character generator, and video control
logic.

The master clock, operating at a
nominal 12.288 MHz, is crystal-con-
trolled. In practice, the clock was
found to operate at approximately
12.8* MHz with no adverse .effect on
the system. S

The best resolution test'for a CRT
terminal is to first make sure that the
brightness and focus are properly ad-
justed, then create a “test pattern” by
filling the screen with lower-case
“m”s., The bottom dots of the three
small vertical lines that form the “m”
create a light-dark-light pattern
across each line on the crt. This is the
maximum number of pixels developed
by the circuit. To check resolution,
note that each dot and “undot” are
clear and distinct across the line from
the top left corner of the display to the
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lower right corner. Poor high-frequen-
cy response of the amplifier results in
blurring images. By noting any size
changes in the vertical and horizontal
directions, the “m”pattern can also
check vertical and horizontal linear-
ity. Of course, there should be no
dimensional changes over the screen.
The CRT brightness control can be
operated to check both screen bright-
ness and dot “blooming™ that tends to
reduce resolution. The black-and-
white Heath display passed these tests
with flying colors.

One minor problem we noted is that
the screen surface of the CRT is suffi-
ciently reflective to make glare from
room lights annoying. This can be eas-
ily avoided by using an anti-glare fil-
ter, such as Heath’s new Pannelgra-
phix HCA-3 for $8.95.

Z80 Keeps Terminal On
Track. The Z80 processor in the ter-
minal logic examines data and decides
what to do with it. This CPU operates
at 2 MHz and keeps track of terminal
1/O, terminal personality (the H89
can be configured to emulate a DEC
VT 52 terminal), and the location of
the cursor. Operations of the terminal
logic CPU are guided by an onboard
ROM. This firmware program pro-
vides the ability to tell the terminal
how to act under certain conditions,
plus supporting the Z80 in performing
general “housekeeping.”

The terminal ROM, flexible as it s,
does appear to have a bug in the trans-
mit page function. Although the func-
tion appears to exist, adequate docu-
mentation doesn’t. But according to a
Heath system engineer, the problem is
being solved in new updates of the
ROM and by making the ROM soft-
ware available in listed form.

Main CPU is a Z80. The terminal
portion of the H89 communicates
with the computer section via serial
ports at selected (switches or soft-
ware) rates up to 9600 baud. The
main CPU logic board incorporates
another Z80 microprocessor, system
software ROMs for controlling the
computer, system RAM (up to 48K
bytes), and the system backplane that
uses Molex pin connectors to allow

The H88 computer with H77 dual-disk system and H14 line printer,

use of additional boards such as serial
interface, disk controller,and cassette.

The main CPU board has a built-in
interrupt structure in various levels to
accommodate peripherals and pro-
gram requirements. Interestingly, the
flexibility of the main board makes it
possible to change system ROMs to
emulate almost any system. American
Micro Systems, Inc. (AMI) uses the
H89 as a development system (called
the Phoenix 1), for example, operat-
ing totally through software.

Testing the System. Determining
power of the software and hardware
can be a difficult task. I decided that,
although timing tests that establish
the running speed of various BASICs
served a purpose at one time, how fast
BASIC executes makes no difference
in processing of data. Consequently, I
chose a different form of system test
involving the use of CP/M, CBASIC,
and Micro-AP’s Selector III. (Note
that, “as is,” the H89 will not run
standard CP/M without circuit
changes that will be covered in an
upcoming review of the H89/Magnol-
ia system. The changes are related to
system firmware in the memory field,
not operating speed.)

Selector 111 was chosen because it
is a good data manager and would
exercise the RAM, disks and system
software. Furthermore, Selector al-
lows the user to create a large data
base, manipulate it, print hardcopy
reports, sort it, and make selective re-
trievals. CP/M and CBASIC were
necessary for operation of Selector
and allowed me to see how well the
system worked with non-Heath soft-
ware. The CP/M from Lifeboat As-
sociates, patched to allow for the
4200, origin of memory, was used.

For the purposes of the test, a data-
base of 200 records was ereated with
each occupying 255 bytes. The test
consisted of first asking Selector to
find all records that had a particular
code letter, then sort the list, print a
selected list, print a label list, retrieve
and update the first record, retrieve
and update the last record, changing
its code, then reselecting, During the
course of operation, Selector does not
re-order the entire list, but develops
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ILP AUDIO MODULES
A new concept in audio design
Compact high performance modules
Ideal for * Home music systems
* Subwoofers and bi-amplification
* Musical instrument amplification
* Professional sound reinforcement

MODULAR SYSTEMS
EPPROACH ALLOWS YOU TO
BUY ONLY WHAT YOU NEED!

* Stereo or Mono, you decide wattage
* Basic power or with preamplification

* Start simple, expand when you need
to * Design your own custom cases

FULL FIVE YEAR WARRANTY

Power Amplifiers
+ Bullt-In heatsinks
*Protected circultry
+*No external parts
required
* 5 simple
connections

HY50 30 watts RMS $28.95

High performance amp with rugged aluminum heat-
alr?ks.pMaasura only 4" x 2" x 1§thlckI°Moums with
2 screws. Gives 30 watts RMS at 0.02% distortion.
Response 10 — 45 KHz, 4 to 16 ohms.  +25 VI2A.

HY30. 15 watts RMS. Size/specs as HY50. 20 V/2A, 25.95

HY200 120 watts RMS  $79.95

High performance amplifler with
large heatsink area for cool o‘pera
tlon. Fully protected circuitry. Distor
tlon only 0.01% at 120 watts RMS (1
KHz). Response 10 Hz — 45 KHz. S/
ratio 100 db. Only five connectlons.
Amazingly compact — only 472" x
4" x 2 5 Mounts with 2 screws. 5

Requires +45 VI3A. :

HY120, 80 W RMS. Specs/size as HY200. 35 V/2A. 59.95

HY400 240 watts (4 ohm). Double the power,
double heatsink areal Same specs as HY120/200. May
be used Into 8 ohms at reduced output. $99 95
47 x 42" x 4", 45 VA ... .

HY400 bridging circult for 480 watts available 1981.

[OL
PreAmplifiers bve |
HYB6 Stereo  ve "’"‘_Tf‘;

$48.95 000
$25.95

for RIAA phono, tape with monitor, tuner, aux-
mgmsand mlcroghone:' full tone control circuitry. In-
n:regible performance: Response DC to 100 KHz,
distortion 0.05%, S/N 90 db. Output to 4.5 V RMS. Sup-
plied with edge connectors. Compact. Reliable. Inter-
nal voltage regulation — use from 15 to 50 V safely!
May be used In n11ultiglem1 for rAhigsdtr:r::\g::‘glt)é?g
etc. Order optional pcb’s to exten g
B6 (for HYS)p$3.75 arr’\d BE6 (?or HY66) $4.76

Power Supplies

Circult boards with all components plus TOROIDAL
transformers (exne{)i PSU30 and 36). Toroidals are half
the size and welght of conventional transformers; and
are quleter and more efficient. Note: HY6 and HY66
can also be powered from any supply.

PSUS0for1or2HYB0 .....oivveiiiinniains $33.60
PSUBOfor 1 HY120 . ...cvvnvvivarrrnaninnnns $51.00
PSU70for1or2HY120 .........ovninnriannns $64.00
PSUS0for T HY200 . ...0vvrvvevneeniasiarsns $65.50
PSU180 for 1 HY400 0or2HY200 ..........oves $89.50
PSU3Bfor1or2HY30 ......oovvnininnniiins $33.60
PSU30 for 12 HY6 or 6 HYB6 ... ...ccvvveennn $22.95

Telephone Order (716) 849-0735
DEALER AND OEM ENQUIRIES INVITED

=

801 Fuhrmann Blvd., Buffalo N.Y. 14203

Name

Address

City Zip
Please send

Amt. enclosed

Check( ) M/O( ) Visa( )
Number Exp.

o

Toronto (418) 787-1448

MIC( )

In Canada: Gladstone Electronics, 1738 Avenue Rd.,
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an ordered index list for retrieval (the
same for selecting by type). It then
uses these index list pointers for print-
ing reports, etc. Incidently, the time it
took to develop the data base is mean-
ingless since it was done at various
times and actually depends on the
ability of the operator. The times for
the operations as we measured them
were as follows:

o a S e I GRS A |
Time (Min.)

Function

Select 197 records 4.3

Sort 2.0

Print selected list  10.0 only compa-
ny name, Ccity,

phone, and re-
cord #

Print label list 11.3  (six fields
printed)

Retrieve-update 1.0

and refile

record #1

Retrieve-update 1.4 (select code
and rerecord was changed)

#200
Reselect 43
BT AT R B e e e |

An operation similar to this, using
an S-100 bus machine and a hard-disk
subsystem decreased the times by or-
ders of magnitude and gave a sem-
blance of instant operation. But the
Heath system scores are still respecta-
ble and indicate that the H89 is more
than viable for a small business opera-
tion. Significantly, the H89 micro-
computer performed the functions
with accuracy each and every time
they were performed.

Aftermarket Scftware. There are
other types of software that are equal-
ly as exciting as the Selector system,
and if you desire, these can be used to
develop benchmarks for their opera-
tion. Among these is PIE 1.5 (Soft-
ware Toolworks), a full-screen editor
that permits using the Heath key-
board function keys to perform specif-
ic editing functions. The PIE editor is
priced at $29.95 and currently works
with HDOS. However, it has been re-
ported that as soon as Heath releases
its new PROM, which permits the use
of CP/M at a zero base address, the
editor will be made available as a CP/
M-oriented product.

Heath also offers editors, assem-
blers and other functional aids to sup-
port the system. Most importantly,
the company has been instrumental in
establishing the Heath Users Group
(HUG). This organization operates as
a separate entity from Heath and of-
fers a large volume of software for the
HB89. One exciting package they have
is the Modem control system (MCS),
which has already been discussed in a
past “Computer Bits” column. This
system allows connecting the HB89
into timesharing services such as

computers

Compuserve’s “Micronet.”

Further increasing the utility of the
HB89, with a storage capacity in the
range of 10M bytes, is Magnolia Mi-
cro system's interface that permits the
H&89 to operate the Corvus version of
the IMI Winchester hard-disk sys-
tem. The interface, card, drive with
intelligent controller, and intercon-
necting cables are offered for $5350.
To make it all work, though, Magnol-
ia’s version of CP/M2.2 is required,
as is the zero base memory map
PROM, for a total of $295 more.

Heath is just beginning to offer the
complete CP/M system, including as-
semblers, editors, and CP/M compat-
ible Microsoft products such as CO-
BOL, Fortran, and BASIC. It is thus
possible for users to run any CP/M-
based software. Also, the new Zenith
Electronic Typing disk—a word pro-
cessing system that requires 48K of
RAM, dual-drive floppy capability
and a printer—is available for $395.
(Discounts are offered if you are also
buying a computer or printer from
Heath.)

The Bottom Line. The basic H89 is
an excellent general-purpose comput-
er. With the addition of an optional
dual disk drive and the software now
becoming available, the H89 is indeed
a formidable small computer.

Exotic peripherals such as speech
1/0, music, color graphics, remote
control, etc., made for use with S-100
systems are not compatible but Heath
engineers are currently evaluating the
offering of such add-ons.

We have lived with the H89 for a
while now and feel very comfortable
with it. Even the disk system is quieter
than most. The keyboard has a nice
professional feel to it, with its IBM-
style keys and slightly angled posi-
tioning. Furthermore, there’s a *“click-
ing sound” on-off switch should the
user wish to be certain that keys in-
deed make contact when pressed.
Good display contrast is in evidence
with the P4-phosphor CRT. Do add
an inexpensive anti-glare filter,
though. Also, since the floppy drive
motor is not *“‘on’ all the time, greater
longevity than usual may be expected
for this device.

In sum, the Heath H89 computer is
certainly modestly priced in kit form
for what it offers. Its all-in-one con-
struction saves space and eliminates a
rat’s nest of interconnection cords
compared to “separates.” Further-
more, its professional-type features
make it a pleasure to work with for
long periods of time.

What Heath offers is indeed top-
notch and should serve exceptionally
well for any serious computerist who
is not strongly motivated toward
games and home-device controllering.
Moreover, it is appropriate for very-
small-business use where price is an
object.—Carl Warren.
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By Leslie Solomon
Senior Technical Editor

Hardware

Apple Tablet. The VersaWriter is
a high-resolution color-graphics addi-
tion for an Apple II or Apple II Plus.
The device consists of an 8142 by 11"
Mylar plotting board having a clear
plastic overlay. Attached to this board
is a jointed drawing arm at the end of
which is a magnifying lens with a
crosshair. To use, the item to be cop-
ied is placed in the baseplate and
“traced” using the crosshairs. As it is
traced, the drawing appears in the
CRT screen. Immediate software
commands include color choice, width
of drawing line, fill figure with color,
draw a straight line between two
points, use a different scale, edit,
erase, smoothing factor (rounds off
rough edges), store picture on disk,
and more. Any picture can be stored
as a shape table that can be manipu-
lated as usual. Other programs in-
clude Textwriter enabling upper/low-
er case symbols, area/distance calcu-
lations, and calibration. $252. Ad-
dress: Peripherals Plus, 119 Maple
Ave., Morristown NI, 07960 (Tel:
201-538-3358).

TRS-80 Expansion. The Chatter-
box peripheral for the TRS-80 fea-
tures a COMM-80 Serial/Parallel
Expansion Interface that includes an
RS-232C interface, a parallel printer
port, auxiliary expansion bus connect-
or, power supply, and a modem. The
device is completely hardware and
software compatible with existing Ra-
dio Shack interfaces and application
programs. It can also be used with the
RS Expansion Interface to provide a
serial port instead of adding the RS-
232C board, or it can be used as a sec-
ond port in systems already incorpo-
rating it. The serial/parallel port is
address selectable andZup to 16
COMM-80s can be attached to one
TRS-80. The parallel port is 8 bits in
and 8 bits out. COMM-80 (less mod-
em) is $179.95, the Chatterbox
(COMM-80 plus modem) is $259.95.
Address: Hardside, 6 South St., Mil-
ford, NH 03055 (Tel: 603-673-5144).

Typewriter Interface. The Dyna-
typer is an electromechanical device
that fits over the keyboard of almost
any electric typewriter and is driven
from an interface board. Other than
mounting a pair of stick-on buttons,
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there are no modifications ‘made to
the typewriter, and without the Dyna-
typer, machine can be used normal-
ly. Typing speed can reach the maxi-
mum at which the typewriter can op-
erate. Each package contains an inter-
face, power supply and software. The
TRS-80, Apple, PET, Northstar, and
Ohio Scientific versions are $499, the
GPIB system is $489. Address: Ro-
chester Data Inc., 3100 Monroe Ave.,
Rochester, NY 14618 (Tel: 716-385-
4336).

G8xx Systems. A new catalog,
covering almost every peripheral for
6800/6809 systems is available. Items
discussed include motherboards, pow-
er supplies, RAM and ROM boards,
video and high-resolution boards, disk
controllers, and a broad variety of 1/
O boards all for the SS50 and SS50C
bus. Address: Gimix Inc., 1337 West
37th PlL, Chicago, IL 60609 (Tel:
312-927-5510).

$-100 Printer Interface. The [/O
Master features two serial and two
parallel ports as well as an 8-level
interrupt control and dual interval
timer. It supports OEM versions of
NEC, Diablo, and Qume, as well as
Centronics/Data Products printers. It
allows driving a daisy-wheel printer at
the full rated 55 cps. An asynchro-
nous and synchronous RS-232 inter-
face, crystal-controlled baud rates to
38,400, and external baud rates to
56k are featured. Complete software
support including WordStar word
processing system and CP/M*2.0 is
available. $400. Address: MicroPro
International Corp., 1299 Fourth St.,
San Rafael, CA 94901 (Tel: 415-457-
8990).

Software

Health and Education Pro-
grams. The Vista-Facts Series in-
cludes Growing Up, Talking about
Sex, Drinking and Drugs, Birth Con-
trol, Your Blood Pressure, and Heart
Attacks. They are available for Apple
II, PET/CBM, and TRS-80 ma-
chines and are designed for use by
families, schools, health education or-
ganizations, and the medical commu-
nity. These programs have the ap-
proval of the Canadian College of
Family Physicians. Each package
comes with a 12- or 16-page manual
containing illustrations and a glossary
of medical terms. Each package is
$19.95. Address: Personal Software
Inc., 1330 Bordeaux Drive, Sunny-
vale, CA 94086 (Tel: 408-745-7841).

Statistles Package. NWA STAT-
PAK is a multi-function statistics li-
brary for use with systems having
CP/M and MBASIC. The package
contains file utilities and computa-
tional programs. The file utilities al-
low the user to create, edit, and merge
data files and select and scale data
within files. The computational sec-
tion contains programs for probability

calculations, single variable statistics,
regression analysis, continuous and
discrete distribution functions, means
testing, nonparametric analysis and
survey data, and contingency tables.
Address: J.L. Cawley, Northwest
Analytical, Inc., Box 14430, Portland,
OR 97214 (Tel: 503-238-9760).

Data Manager. Information Mas-
ter is a sophisticated, easy-to-use data
manager for the Apple computer. The
user can define, enier, edit, sort, and
retrieve data and print report formats,
The program includes screen format-
ting; error trapping; and ability to
perform calculations, totals, subtotals,
addition, multiplication, division and
exponentiation. Files may be trans-
ferred or copied from one diskette to
another even with one drive. Address:
Tinka Bolding, High Technology Inc.,
Box 14665, Oklahoma City, OK
73113 (Tel: 405-840-9900).

TRS-80 Self Taught BASIC. This
self-teaching guide is for learning how
to program a Level IT TRS-80 with no
previous computer experience. Each
chapter presents a single topic on BA-
SIC, the TRS-80, or a program that is
being developed. $9.95 from all Radio
Shack stores.

AIM-65 Graphics. The MTU K-
1009-1C  Text/Graphics Printout
Program permits AIM-65 users to
print text and high-resolution graph-
ics with no modification to the com-
puter or printer. Text print routine re-
produces contents of the text buffer as
10 unbroken lines of up to 127 charac-
ters per line. Screen printout routine
Creates an exact image of a graphics
display screen (in 8K memory) as a
300-wide by 200-high dot matrix. The
Quick Print feature generates a 320
X 200 dot image on one paper strip.
Quality Print generates the image as
two 320 X 100 strips to be taped
together. $25. Micro Technology Un-
limited, David B. Cox, 2806 Hillsbor-
ough St., Box 12106, Raleigh, NC
27605 (Tel: 919-833-1458).

Color Accounting. Using color as
its key, Color Graphic Accounting
uses a combination of color and
graphics in the interpretation and dis-
play of accounting records generated
through standard accounting func-
tions of general ledger, accounts re-
ceivable, accounts payable, payroll,
sales analysis, and inventory control.
Use with Intecolor CP/M models.
Address: The Rainbow Tree Corp., 1
West Court Square, Suite 30, Deca-
tur, GA 30030 (Tel: 404-377-9921).

PET Library. The Jacksonville
Area PET Society has a number of
programs for the PET computer,
They cover games, finance, ham ra-
dio, astronomy, music, graphics, and
utility programs. Send a SASE to
PET Library, 401 Monument Rd.
#123, Jacksonville, FL 32211, for a
three-page list. Q
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