




Model Z-2 
Model Z-20 

One or two disks 
System Two 

Dual disk 
Up to 51 2K of RAM/ ROM Up to 512K of RAM/ROM 

Up to 184K of disk 
Up to 51 2K of RAM/ROM 

Up to 184K of disk 

Fill your computer needs 
with the industry's 

most professional microcomputers 

#1 IN RELIABILITY 
When you choose Cromemco you 

get not only the industry 's finest 
microcomputers but also the indus­
try's widest microcomputer selec­
tion . 

What's more, you get a computer 
from the manufacturer that compu­
ter dealers rate # 1 in product re­
liability.* 

Your range of choice includes 
our advanced System Three with 
up to four 8" disk drives. Or choose 
from the System Two and Z-20 with 
5" drives. Then for ROM-based work 
there 's the Z2. Each of these com­
puters further offers up to V2 mega­
byte of RAM (or ROM). 

We say these are the industry's 
most professional microcomputers 
because they have outstanding fea­
tures like these : 
• Z-80 A microprocessor - oper­

ates at 250 nano second cycle 
time - nearly twice the speed of 
most others. 

*Rated in The 1977 Computer Store 
Survey by Image Resources, Westlake 
Village, CA. 

Up to 512 kilobytes of RAM and 
1 megabyte of disk storage 

System Three 
Two to four disks 

Up to 512K of RAM / ROM 
Up to 1 megabyte of disk 

• 21 card slots to allow for un­
paralleled system expansion us­
ing industry-standard S-100 
cards. 

• S-100 bus- don't overlook how 
important this is. It has the in­
dustry's widest support and Cro­
memco has professionally imple­
mented it in a fully-shielded 
design. 

• Cromemco card support of more 
than a dozen circuit cards for 
process control, business sys­
tems, and data acquisition in­
cluding cards for A-D and D-A 
conversion, for interfacing daisy­
wheel or dot-matrix printers, even 
a card for programming PROMs. 

• The industry's most professional 
software support, including FOR­
TRAN IV, 16K Disk-Extended 
BASIC, Z-80 Macro Assembler, 
Cromemco Multi-User Operating 
System- and more coming. 

• Rugged, professional all- metal 
construction for rack (or bench 
or floor cabinet) mounting. Cab­
inets available. 

FOR TODAY AND TOMORROW 
Cromemco computers will meet 

your needs now and in the future 
because of their unquestioned tech­
nical leadership, professional ism 
and enormous expandability. 

See them today at your dealer. 
There 's no substitute for getting 

the best. 

[3 Cromemeo 
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Specialists in compu ters and peri pherals 
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964-7400 







New disk drive packs 10 Megabytes in unit 

Controller for 
Microcomputer Syste ms 
Among the many applications of the D120, D140 mididisk 
drives one in particular is the disk drive used in association 
with a microprocessor-based microcomputer system. 
The addition of a controller to a disk drive constitutes a disk 
subsystem which is easily connectible to a microprocessor­
based user system using an 8 bit input/output architecture 
bus. 
The ease of an interface connection is readily evident from 
various tasks managed by the controller , namely: 

address management 
- sequential control of read/ write operations 
- asynchronous data transfer by user in buffered mode 
- synchronous data transfer in real time 
- buffered data memory with 4 sector capacity 
- autonomous processing of defective sectors on media 
- format processing 

Main Features 
The controller is designed to work in three different modes 
of operation-buffered-real time , internal halt-and real 
time , external halt. 

Buffered Mode 
From one to four consecutive sectros are stored in a 
memory buffer. Memory capacity is IK-i .e., 4 x 256 bytes. 
Data transfer is made in asynchronous mode. If, during a 
write operat ion, the drive signals a media defect on one of 
the addressed sectors, the controller ensures correct 
defective sector processing by using the spare sectors 
reserved for this purpose at the end of the track . 
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one-third the size of 
conventional 

drives. 

Controller Card and 
S 1 00 Bus Interface Available 

Real Time - internal halt 
This second mode of operation requires no buffer. The user­
system initiates a read or write operation for one to four 
consecutive sectors. The controller manages the entire 
operation and stops automatically as soon as the requested 
number of sectors has been processed. 
Data transfer is synchronous, at a rate of 916 
KBytes/ Second with an 8 bit wide data path , (-parity bit) 
carried out in real time. 
Defective sector management can be carried out in two ways. 
Firstl y , if a defective sector is detected , data is written into the 
sector following . 
Management is ensured by the controller. Alternatively , 
defective sectors may be handled by the user. In this case 
the controller stops at the faulty sector, dispatches a status 
flag over the interface to the user-system which can then 
process the defective sector by software; i.e., go to spare 
sector at the end of the track, or use another spare track 
reserved for this purpose, (generally , track 000). 

Real Time - external halt 
This mode of operation is also executed without the 
buffer memory. A read/ write operation is initialized by the 
user-system for any number of sectors on the same track 
address. External halt is effected when the system signals to 
the controller an end of operation. In this way, it is possible 
to write one complete track , or, read a track several times. 
Data transfer and defective sector management are carried 
out in exactly the same way as in Real Time, internal halt­
see above. 
Note: The different modes of operation described above are 
selected during manufacture. One controller is required per 
disk drive. 
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The Mag-Ten Disk Drive by Computerwar e 
HALF THE SIZE 

OF CONVENTIONAL DRIVES 
Representing an entirely new approach to 
cost/performance mass storage, the Disk 
is a truly innovative design yet it uses 
proven state-of-the-art large disk technolo­
gies to provide medium capacity removable 
disk storage. 

THE NEW 

MIDI-CARTRIDGE 
The removable disk is housed in its own 
cartridge, 11 inches square and ·less than one 
inch thick. Operators find this light (2.8 lb) 
flat cartridge easier to handle than the bulky, 
awkwardly-shaped older type cartridge. You 
can get nearly three times as many on a 
storage shelf compared with the 5440 types. 

TRUE TABLE-TOP 
In addition to the usual rack-mountable 
configuration, the removable disk drive can be 
supplied as a true table-top model weighing 
less than 40 pounds. 

ADVANCED TECHNOLOGY 
High Density Packing 
Inside the cartridge is an industry-standard 
disk with a reduced diameter of 10.5 in. 
All other characteristics of the media remain 
unchanged. 
High density recording provides a capacity of 
5 MB preformatted data per surface, 10 MB 
per disk. 

Read/Write Circuits 
Recording code is M.F.M. Read and write 
clock, V.F.O., and Data Recovery are inte­
grated into the drive circuits facilitating data 
exchange for the controller. 

The brushless DC motor and the spindle 
form a single integrated assembly: belts, 
pulleys etc, are eliminated. As a result disk 
speed control is more accurate, reliability 
improved, and maintenance simplified. 

Servo Tracking 
High data accuracy is achieved by using 
servo-tracking techniques where the head 
servoes on to the required data track. 
Tracks contain pre-recorded servo data at the 
beginning of each sector. 
Th is does away with the cylinder transducer 
and therefore complicated thermal compen­
sation devices and the costly calibration disk 
required for head changing and maintenance. 
Another major advantage of servo-tracking is 
to ensure full cart ridge interchange compati­
bility between the drives. 

Head Loading 
The head loaded position is controlled 
electromechanically. In the event of power 
failure or speed loss, the heads are rapidly 
unloaded inside the cartridge to avoid damage. 

For Price and Delivery Information, Contact: 
(Dealer Inquiries Invited) 

Q Computerware, Inc. 
AUGUST 1978 CIRCLE INQUIRY N0.10 

Clean Air 
The pressurized air-flow normally provided 
by a fan is generated by a combination of the 
high speed rotation of the disk (3600 RPM) 
and the specially designed internal geometry 
of the cartridge. All air circulation in the car­
tridge passes through an absolute replace­
able filter which retains particles over 
0.3 micron . 

Very Low Power 

Consumption 
The reduced size of the disk and consequent 
short head carriage displacement allows the 
use of a miniaturized voice coil actuator. 
This results in the very low power consump­
tion of 100 Watts. 

MEDIA 
Although the drive employs high bit packing 
density, it requires only standard grade 
3336-type recording media. This is possible 
because media defects are dealt with at sector 
rather than track lever. Fifty spare sectors are 
provided on each surface, allowing at least 
that number of defect. In operation the drive 
signals to the controller the defective sectors 
identified during disk certification. 

RELIABILITY 
The concept is new yet the techniques used 
are now wellproven in high performance 
mass storage devices. 
Construction has been simplified to employ a 
minimum of parts; scheduled maintenance is 
unnecessary; there are no electronic/mechan­
ical adjustments to perform; head replace­
ment is simple without recourse to a C.E. 
pack; mounting of the disk spindle directly on 
motor eliminates belt/pulley replacement and 
adjustment procedures. 

214 West Southern Avenue 
Tempe, Arizona 85282 

(602) 968-6312 
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The last several weeks have been busy and exciting. 
Also during this period some events have taken place 
that have made being an editor more than a little diffi­
cult. Part of this is due to some of the letters we have 
been receiving here at the Cerritos office. 

First, INTERFACE AGE is a magazine -we report on 
the industry. We don't manufacture anything, not even 
the news. We have had a number of letters asking us for 
information on our interfaces to printers, etc. Please, 
readers, look at our new products section. You will be 
surprised at the amount of information you can find. 

Next, we have a misunderstanding with some clubs 
regarding our calendar section. The calendar is a service 
we offer to let people know what clubs meet where and 
when. Unfortunately we have published some wrong 
dates. We publish the dates that are sent to us, and we 
have set up a policy that we have to have the date sent 
approximately 60 days in advance of a given issue. For 
example, in order to publish the correct date of a club 
meeting in the October issue, we need the information 
by the first week of August. 

You have probably noticed that we don't publish the 
addresses of authors in the magazine. We do this basic­
ally to protect the author- many have expressed a fear 
of losing their equipment. Now this may create a prob­
lem for those of you who wish to contact the author for 
some reason or another. To do so send us the letter with 
a stamped envelope and we will forward it directly to the 
author, but please do not call us. 

ERRORS 
Occasionally an error will pop up in an article, and we 

get a number of letters and phone calls about it. This 
was the case with the 24-line display in the June issue. 
Mr. Sarna quickly noted our error and has sent us the 
correction which you will find in the letters to the editor 
section. 

We do try to do all possible to avoid printing errors, 
especially ones that are totally incorrect as stated in an 
article. We therefore employ a number of design engi­
neers and software consultants to assist in the evalua­
tion of articles. 

In the case of the Sarna article the design was thor­
oughly checked before publication - the error was 
ours. We just recently finished our Heath terminal and 
did the modification. The only problem we encountered 
was due to a cold solder joint. Otherwise we have had no 
other problems. 

HAPPENING 
This year's National Computer Conference, held June 

5-8 at the Anaheim Convention Center and Disneyland 
Hotel, was better than many thought it would or could 
be. Over 59,000 people attended and the old excitement 
seemed to be there. 

The main show was in the convention center in four 
display areas housing over 1500 booths. Almost every 
manufacturer of hardware and software was exhibiting 
and providing some very exciting inputs to what is hap­
pening in both the mainframe and micro industry. 

INTERFACE AGE HAS CLOSE ENCOUNTER 
Last month you probably saw the short article we had 

on ORION, with the promise to tell more about it. ORION 
is an animated robot that carries on a conversation with 
the public. 

6 INTERFACE AGE 

While at the NCC I had a chance to meet the metal 
comedian and was truly impressed. ORION is the brain­
child of Ron and Terry Palmer who market his- or is it 
her- talents to companies who wish to draw crowds at 
conventions . And draw crowds it does. 

The owners did divulge the secret of ORION to INTER­
FACE AGE in an exclusive interview but asked that it not 
be given away. According to Terry Palmer, Vice Presi ­
dent of Digi Tech, giving away the secret is like shooting 
Santa Claus. "What we are trying to do," she went on, 
"is to provide a little fun in life. We make no false claims 
about ORION, but feel we are a highly sophisticated 
magic act." 
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- HORIZON 

Look To The North Star HORIZON Computer. 
HORIZON™- a complete, high-performance microprocessor 
system w ith integrated f loppy disk memory. HORIZON is 
attractive, professionally engineered, and idea l for business, 
educationa l and personal applicaticns. 

To begin program ming in extended BAS IC merely add a CRT 
or hard-copy termin al. HOR IZON-1 includes a Z80A processor, 
16K RAM, minifloppy™ disk and 12-slot S-100 motherboard 
with serial terminal interface- all standard equipment. 

WHAT ABOUT PERFORMANCE? 
The Z80A processor operates at 4MHZ- double the power of 
the 8080. And our 16K RAM board lets the Z80A execute at 
full speed. HORIZON can load or save a 10K byte disk program 
in less than 2 seconds. Each diskette can store 90K bytes. 

AND SOFTWARE, TOO 
HORIZON includes the North Star Disk Operating System and 
full extended BASIC on diskette ready at power-on. Our BAS IC 
now in widespread use, has everything desi red in a BASIC in­
clud ing sequentia l and random disk fi les, formatted output, a 
powerful li ne ed itor, stri ngs, machine language CALL and more. 

NoRTH STAR * 

EXPAND YOUR HORIZON 
A lso avai lab le-Hardware f loating point boa rd (FPB ); addi­
tiona l 16K memory boards w ith parity option. Add a second 
disk drive and you have HORIZON-2. Economical serial and 
para llel 1/ 0 ports may be installed on the motherboard . Many 
widely available S-100 bus periphera l boards can be added to 
HORIZON. 

QUALITY AT THE RIGHT PRICE 
HOR IZON processor board, RAM, FPB and M ICRO DISK SYS­
TEM can be bought separately for either Z80 or 8080 S-100 bus 
systems. 

HORIZON-1 $1599 kit; $1899 assembled . 
HORIZON-2 $1999 kit ; $2349 assembled. 

16K RAM-$399 kit ; $459 assembled; Parity option $39 kit ; $59 
assembled. FPB $259 kit ; $359 assembled. Z80 board $199 kit ; 
$259 assembled. Pri ces subject to change. HORIZON offered 
in choice of wood or blue metal cover at no extra charge. 

Write for free color cata logue or visit you r loca l computer store. 

C OMPUTERS 

AUGUST 1978 
2547 Ninth Street· Berkeley, California 94710 • (415) 549-0858 
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SOS-100 THE ULTIMATE SMALL BUSINESS COMPUTER 

The SDS-100 is pure computing power . •• design­
ed strictly for small business and professional 
applications. The proven SO Systems computer 
boards give you reliability, unequaled flexibility and 
performance through standard software programs. 
The system is packaged in a totally shielded single 
case, housing two full-size dual-sided floppy disk 
drives, a full sized 12" video monitor, the keyboard 
and the SDS-100 computer power. 

For the more technical features: e 32K Random 
Access Memory !Expandable to 64K on board) e 
1,025,024 Bytes of on line disk storage e IBM 

3740 Compatible 12-inch Video monitor reading 80 
characters by 24 lines e Numeric accounting and 
statistical keyboard e Full cursor control keys e 
Parallel and SeriaiiRS-2321 input and output ports 
e C/PM Operating System lby Digital Research of 
Pacific Grove, California). 

The SDS-100 is available through your local SO 
Dealer. The price of the SDS-100 is $5,795.00 FOB 
Dallas, Texas. For information concerning the 
location of your nearest dealer call toll free, 800-
527-3460 or 800-527-2304. 

SO Systems CIRCLE INQUIRY NO. 45 

P .O . S ox 28810 • Dallas. Texas 75228 • TELEX 73-0151 SO SALES C O M PANY 214-271-4667 . 800-527-2304 . 800-527-3480 



Yes INTERFACE AGE knows the secret and it wil l be 
kept , but no ORION is not microprocessor controlled 
nor does he possess a large vocabulary. But ORION is 
fantastic just the same. For those of you who are in­
terested in finding out about using ORION at a conven­
t ion or sales meeting contact: Terry Palmer, Vice Presi­
dent, Digi Tech, Inc., 58 Van Buren Avenue, Metuchen, 
NJ 08840, phone (201) 548-4260. 

acdc ELECTRONICS HAS HEAD ON STRAIGHT 
One of the crowd pleasers that was found at the NCC 

was Sparky Watts the talking head, used by acdc elec-

3 Serial 
THE COMBINATION YOU HAVE WANTED -

tron ics to tell visi tors about the sub-modular switching 
power supply. Sparky is supported by two technicians 
who control the voice, mouth movements and facial ex­
pressions. An interviewer is part of the show that leads 
the discussion of the virtues and benefits of the power 
supply line featured by acdc. 

Sparky talks about low-cost open frame linears, high­
quality modular OEM linears and high performance fan­
cooled switches. acdc provides some of the best de­
signed and cost effective power systems to the computer 
industry today. Additional information on their product 
line can be obtained by contacting Bob Hecton, acdc 
electronics, Division of Emerson Electric Co., 401 Jones 
Road, Oceanside, CA 92054, phone (714) 757-1880. 

DRAGON, THE HONEYWELL THEME 
Among the minicomputer exhibitors was Honeywell 

Information Systems featuring their Level 6 family of 
minicomputers and terminals. The systems are designed 
to provide the OEM and system builder with a high 
degree of flexibility. The system is based on a unique 6 
million byte per second megabus. The system is really 
top of the line for minicomputer systems. 

To tell everyone about the system and the problems it 
solves, the Honeywell team used a smart aleck dragon 
who had an eye for the girls. The talk was informative 
and fun to listen to. The Honeywell folks can be con­
tacted by writing to Carol L. Levine, Honeywell Informa­
tion Systems, 300 Concord Road, Billerica, MA 01821, 
phone (617) 667-3111. 

1 Parallel 

NOW ATTACH 3 SERIAL 1/0 DEVICES (CRT, TTY, MODEMS), ONE 
PARALLEL INPUT AND ONE PARALLEL OUTPUT DEVICE 
TO YOUR COMPUTER WITH ONE BOARD INSTEAD OF 2 OR 3. 

Check these features 
• CAPACITY - 3 serial 1/0 ports; one parallel 1/0 port for 

use with modem controls, printer, or key board. 
• INTERFACE - Current loop or EIA RS 232. 
• SPEED - All common bit rates; 75 to 9600 bps (bits per second) 
• INDICATORS- LED indicators for transmit & receive data on all 3 ports. 
• CONFIGURATION - DIP socket jumpers for ease of strapping (for choice of 

speed, UART programming, etc.) 
• MODE - Fu ll or Half Duplex (choice using jumpers) 
• CONNECTIONS- Easy cable connections at top of board using DIP sockets 
• GROWTH- Compatible with FRANKLIN ELECTRIC'S Remote Control Modules, 

soon to be introduced. 
• INTERRUPTS- Vectored interrupt compatibility. 
• SOFTWARE- IMSAI & altair software compatible 

Price 
• With IC Sockets ..... . . . $165 FRANKLIN ELECTRIC Co•paay 
• ASSEMBLED -

With Sockets ...... .... . $250 
a Division o f Frank lin Systems Corporation 

CIRCLE INQUIRY NO. 21 
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733 Lakefield Rd . Westlake VIllage, CA 91361 

(805) 497.7755 
(805) 497-8026 
TWX 910·336·1675 
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Why 
Pay More? 

Why pay for more printer than you need? Our 
series 40 printers offer more features for less 
bucks than any other commercial quality printer 
on the market today. A complete stand-alone 40 
column impact dot matrix printer with a 64 
character ASCII set. Includes power supply, 
casework and interface electronics. Single 
quantity price for the parallel ASCII interface 
model is $425. Serial RS232/current loop 
interface models start at $575. OEM discounts 
available. 

For more infor­
mation write to: 

MPI 2099 West 
2200 South, Salt 
Lake City, Utah 
84119 or call (801) 
973-6053. 

CI RCLE INQUIRY NO. 35 

••••••••••••••••• 
: . 16K RAM: 
I �~ �~�;�~ �7�c� KIT $350 : 
I I 
I 10 SLOT TABLE TOP I 
I MICROCOMPUTERS 
• TT-8080 KIT $440 I 

SYSTEM W/16K & 1/0 • 
• TT-8080-S KIT $1050 

• 10-SLOT MAIN FRAME • 
I TT-10 KIT $325 I 
I CARD CAGE & I 

MOTHERBOARD I I ECT-100 KIT $100 
CCMB-10 KIT $75 I 

I WITH CONNECTORS 

I & GUIDES • 

• 
ECT-100-F KIT $200 • 

CCMB-10-F KIT $125 

• CPU 'S, MEMORY • 
• MOTHER BOARDS I 
• 

PROTOTYPING BOARDS I 
EXTENDER CARDS 

I POWER SUPPLIES • 

I DEALER INQUIRIES INVITED SHIPPING EXTRA I 

• 
ELECTRONIC CONTROL TECHNOLOGY I 

FACTORY ADDRESS MAILING ADDRESS 
1 763 Ram sey Avenue P.O. Box 6 I 

Hill s ide, NJ 07205 Union, NJ 07083 I 
• (201) 686-8080 

�·�·�· �·�·�·�·�·�·�·�·�·�·�·�·�·�~� CIRCLE INQUIRY N0.17 
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PRINCETON ELECTRONIC INTRODUCI;S 
EXCITING INNOVATION IN GRAPHICS TERMINALS 
Designed for Dr. Steve Hofstein, the 8500M graphics 

terminal is based on the Motorola 6800 microprocessor. 
The 6800 is used to handle all the digital information 
and screen housekeeping, while the heart of the system 
is a lithocon target storage tube. This tube is essentially 
an electronic memory that is addressed by an electron 
beam. This provides a 5K by 5K by 8 bit deep display 
density and up to 32 levels of gray scale. The terminal is 
perfect for the OEM engaged in the design of graphics 
systems for medical diagnostics, circuit design, image 
analysis, computer assisted design, or in sophisticated 
information retrieval systems. 

The clarity of the image is almost unbelievable, which 
makes the system ideal for brain scan technology where 
image definition is of utmost importance. 

For further information on this exciting terminal con­
tact Don Zigo, Princeton Electronic Products, Inc., P.O. 
Box 101, North Brunswick, NJ 08902, phone (201) 
297-4448 

.,.,.,. 
�~� -

Ef • 
0 0 

• 

ATTENTION! 

Due to a typographical error in the July Electronic 
Control Technology ad, the price for the 16K Kit was 
listed as $239 instead of the correct price of $350. We 
apologize for any inconvenience this may have caused 
our readers. INTERFACE AGE 
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COMPUTER DEVICES HAS PORTABLE TERMINAL 
Computer Devices of Burlington, Maine, exhibited 

their complete line of MINITERM terminals and printers. 
The MINITERM series ASR terminals feature 8K of 
memory which is expandable to 32K, with built in cas­
sette tape and dual 6800's to handle the necessary func­
tions both on and off line. The terminal makes it possible 
to do off line editing and prepare information to dump to 
a larger system at some later time. The terminals have 
both upper and lower case, full ASCII character set, and 
sell in the 3500 to 3800 dollar range. 

AUGUST 1978 

The Periphicon Type 511 Optical 
Image Digitizer adds to your com­
puter the ability to perceive events 
and artifacts in the real world. A 32 by 
32 element picture is created in a 
form which is easily accepted by 
almost any computer system. 

�p�e�~�~�p�~�[�~�a�~� $200. 

P.O. BOX 324 
BEAVERTON, OR. 97005 

CIRCLE INQUIRY NO. 42 

FREE COMPUTERS 

The Micro Works DS-68 Computer Portrait System pays its 
own way! The system produces computer portraits that meet 
or exceed the quality of high-priced commercial systems in 
addition to being a powerful small computer system to meet 
your personal or business needs. The portrait printing feature 
allows you to recoup your initial inve!:tment and provides 
funds for future expansion . 

The system consists of a SWTPC/2 6800 computer, The Micro 
Works DS-68 Digisector and PROM System Board with por· 
trait software, SMARTBUG monitor, 20K of RAM, Advance 
Video FSII camera and Malibu Model 160 line printer. All 
interface boards and cables are included. Integrated system 
components are completely tested and burned in by the 
Micro Works, ensuring reliable performance when you 
receive the hardware. You supply the terminal, TV monitor 
and location items, and you're in business. 

The DS-68 Computer Portrait System: $5600.00 

You may already have the CPU, camera, or printer and not 
require the complete system. The Micro Works will be happy 
to quote you a partial system cost; write or call with details of 
your system configuration . 

P.O. BOX '1'1'10 DEL MAR, CA. 920'14 7'14•75S·2SB7 
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The 1201 RO MINITERM thermal printer is equipped 
to handle both serial and parallel interfaces. Paper costs 
approximately $2.00 per roll of 100 feet. �S�e�l�l�i�r�.�~�g� in the 
1400 dollar range, the printer can be buffered to handle a 
2 to 4K buffer with receive burst up to 9600 baud. The 
printer has a 50 cps maximum printing rate. The printer 
is quiet, fast and reliable. 

For small businessmen looking for the system to in­
terface to a time share service or OEMs who are building 
complete systems the MINITERM product line should fit 
the bill. Further information can be obtained by writing 
to: Donald R. Cadieux, Computer Devices Inc., 25 North 
Avenue, Burlington, ME 01803, phone (617) 273-1 550 

VECTOR GRAPH IC 
Vector Graphic is a computer company that was 

started August 20, 1975 by two women ; Lori Harp and 
Carole Ely, who had an idea and a dream. 

Beginning with a memory board for the MITS Altair, 
which was introduced in the pages of INTERFACE AGE, 
the company has grown from a two-woman operation, in 
a living room, to a highly respected and dynamic com­
pany. 

The key to this growth is the marketing know-how and 
industry insight Harp and Ely have developed. As Lori 
Harp put it, in a recent interview: "When other com­
panies were promising deliveries we delivered. Our 
marketing plan called for establishing distributors and 
providing our product as quickly as possible- which in 
the early days usually meant about three to four days." 
Now with the rapid expansion of the company, delivery 
is still of key importance. 

Recently Vector Graphic introduced a new system 
called the Vector MZ, which is a total system selling for 
$3,750. This system comes fully assembled and burnt in . 

The MZ includes the mainframe, Z80 processor board 
running at 4MHz, 1/0 board for both serial and parallel 
operation, 2708 PROM board with one monitor PROM , 
disk controller board, and two 630K Micropolis disk 
drives. Also available is extended disk BASIC with a 
DOS. CP/M is also available for an additional $100. 

Our �M�a�c�r�o�F�l�o�p�p�~�t� 
goes twice the distance. 
For$695. 
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Introducing the Micropolis MacroFioppy'" 1041 and 1042 disk drive sub­
systems For t l1e S-100/ 8080/Z-80 bus. Packing 100% more capacity into a 
5X- incll f loppy disk t han anyone else. 143K bytes, to be exact For as little 
as $695 

The Macro Floppy 1041 comes with the Micropolis Mod 1 floppy packaged 
inside a protective enclosure (without power supply) And includes an S-100 
controller Interconnect cable. Micropolis BASIC User's Manual . A diskette con­
ta ining Micropolis BASIC, and a compat ible DOS with assembler and editor. 
The :1041 is even designed to be used either on vour desk top, or to be inte­
grated right into vour S-100 chassis. 

Tile MacmFi oppy 1042 comes with everyth ing the 1041 has. and more. 
Such as d.c. regulators, its own line voltage power supplv, and. to top it off. 
a striking cover Making it look right at home just about anywhere 

Both MacroFioppy systems are fully assembled, tested, IJurned-in. and 
tested aga in For zero start-up pa in, and long term reliability They're also 
backed up by our famous Micropolis factory wa rranty. 

And both systems are priced just right $695 for the MacroFioppy 1041 
and Si795 for the MacroFioppy:1042 

You rea lly couldn't ask for anything more. 
At Micropolis. we l1ave more bytes in store for you. 
For a descriptive brocl1ure. in t ile US. ca ll or write Micropolis 

Corporat ion, 7959 Deering Avenue. Canoga Pa rk, Ca li fornia 91304. Phone 
(2131 703-1121. 

Or better vet. see your loca l dea ler. 

MICRO POLIS™ 
More bytes in store for you. 
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Vector feels the M2 is the ideal business system and 
is using the third party concept in application deve lop­
ment. There is very sound business reasoning behind 
this decision. Vector Graphic is a hardware manufac­
turer and at this point in time their main concern is in 
providing the best possible hardware. Both Lori and 
Carole feel that should they go into the software 
development business at this point in time the com­
pany's efforts would be diluted. 

However, they do have plans of eventually tackling 
the software market. Probably in the area of application 
software. 

For those of you interested in finding out more about 
the M2 system or other Vector Graphic products, con­
tact: Carole Ely, Vector Graphic, Inc., 790 Hampshire 
Road, Westlake Village, CA 91361, phone (805) 497-6853 

SOFTWARE IS THE KEY TO THE INDUSTRY 

ADDRESSING 
PROTECT 
BUFFERING 
LOW POWER 
WAIT STATES 
QUALITY 
GUARANTEE 
DELIVERY 
PHANTOM 
TESTING 

�8�k�'�1�~�5� 
8K STATIC RAM 

ASSEMBLED 

TWO INDEPENDENT 4K BLOCKS SELECTED 
BY PLUGGABLE JUMPERS AT BOARD EDGE 

ON·BOARD SWITCH WRITE PROTECTSNNPAOTECTS ALL 8K 
OR EACH 4K BLOCK CAN BE PROTECTED VIA FRONT PANEL 

All 5·100 BUS UNES ARE FULLY BUFFERED 
ONE LS-TTL LOAD PER LINE 

2 1L02 RAMS· THE 8KRS TYPICALLY REQUIRES 1.5 AMPS 
AT 8 VOLTS- 4 ON-BOARD 5 VOLT REGULATORS 

0, 1, OR 2WAIT STATES MAY BE SELECTED 
VlA A PlUGGABLE JUMPER 

THE BOARD IS GLASS EPOXY WITH SILK SCREEN LEGEND, 

s -100 

FULL SOLDER MASKS ON BOTH SIDES. FLOW SOLDERING. GOlD CONTACTS 

IF NOT SATlSFJED RETURN THE UNDAMAGED BKRS WITHIN 
10 DAYS FOR FULL REFUND· ALSO 90 DAY LIMITED WARRANTY 

STOCK TO 30 DAYS· CALL BETWEEN 8:30 AND 6:00 TO RESERVE 
YOUR BKRS OR FOR MORE INFORMATION 

MEMORY DISABLE IS IMPLEMENTED VIA PHANTOM (PIN 67) 

COMPLETE TESTING NOT ONLY OF ALL MEMORY CELLS BUT ALSO 
OF ALL SUPPORT CIRCUITRY AND OPTIONS 

Traditionally the computer industry has suffered from 
the lack of software in all areas. Over the years the main­
framers and mini makers have overcome some of the 
major problems in systems software, languages and ap­
plications. One company, Dataware, has developed an 
interesting approach to mainframe software and that is 
of conversion. They have worked out methods of conver­
ting from RPG/RPG II to PU1, PU1 to COBOL and other 
translator packages. The important point of mentioning 
this company here is the concept they have developed. SPECIAL 

INTRO DUC TOR Y 450 ns 250 ns 

Although Dataware provides services to the large sys­
tem folks they are interesting to talk to and their bro­
chures are helpful in understanding translation con­
cepts. They can be reached by contacting: Robert 
Dinkel, Dataware Inc., 495 Delaware St., Tonawanda, NY 
14150, phone (716) 695-1412 

(714) 992- 5540 

PRICE 

ASSEMBLED / TESTED 

2555 E. CHAPMAN AVE . 
SUITE 604 
FULLERTON, CA 92631 

�$�1�4�9�~� �$�1�8�9�~� 
CALIFORNIA RESIDENTS ADD 6% TAX 

'R= 
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�M�e�t�a�F�l�o�p�p�~�f� goes 
The Micropolis Meta Floppy'" g ives vou more than four times the capacity of 
anyone else's 5X-inch f loppy Because it uses 77 tracks instead of the usual 35. 

The field-proven Meta Floppy, witll thousands of units delivered, comes 
in a complete family of models. And, li ke our MacmFioppy1

" fami ly of disk 
drives, MetaFioppy is designed for the S-100/ 8080/Z-80 bus. 

For maximum capacity choose our new Meta Floppy 10S4 system Which 
actual ly provides you with more than a million bytes of re li able on-line stol·­
age. For less money than you'd believe possible 

beyond. 
The Meta Floppy 1054 comes complete witll four drives in dual config­

uration. A controller Power supply Chassis. Enclosure. All cabling A new BASIC 
software package And a DOS with assembler and editor There's even a built­
in Autoload ROM to elim inate tiresome button pushing 

If that's more storage than you need rigl1t now, try our 
Meta Floppy 1053, with 630,000 bytes on-line. Or our Meta­
Floppy 1043, with 315,000 bytes on-line. Either way, you can 
expand to over a million bytes on-line in easy stages. when you 
need to. Or want to. 

In other words, if your application keeps growing, we've got 
you covered. With MetaFioppy 

The system that goes beyond the floppy 
For a descriptive brochure, in the US ca ll or write Micropolis 

Corporation, 7959 Deering Avenue, Canoga Pa1·k. Californ ia 91304 . 
Phone (213l 703-1121. 

Or better vet see your local dealer 

MICRO POLIS™ 
More bytes in store for you. 
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PL/ 1 to ANS COBOL 
CONVERSION PROCESS 

PL/1 
INPUT : SOURCE PROGRAMS 

(TAPE OR CARDS) 

�~� 

COMPARE OUTPUTS 

�/�~� 

TRANSLATION 

CLEAN COMPILATION 

TEST and IMPLEMENT 

'----DIFFERENCES NO DIFFERENCES 

�~� 
IMPLEMENT: 

Figure 1 

BASIC/FOUR AIMS FOR MEDICAL WORLD 
Basic/Four Corporation, one of the leaders in busi­

ness systems, has developed a unique hardware/soft­
ware package aimed at the medical world. MEDIFACS™ 
is a financial and statistical data processing system for 
small and medium hospitals. The system is especially 
designed to handle the wide ranging functions found in 
hospitals from admissions to financial reporting. 

MEDIFACS is designed with the future in mind and 
human engineered. Every aspect of medical accounting 
and paperwork has been taken into account, probably 
the best medical system on the market today. Contact: 
Judi Williams, Basic/Four Corp., P.O. Box C-11921, San­
ta Ana, CA 92711, (714) 731-5100. 

ANOTHER CONSULTANT IS ON THE SCENE 
Last month I talked about software consultants and 

predicted that this is the growing field to watch. Well, I 
must be a little bit correct. At the NCC I had the chance 
to meet two extremely adept fellows who gear 
themselves toward the Alpha Micro systems. They are 
Henry Cordova and Duane Cowgill. After talking to them 
for quite a long time I got the impression that they have 
an excellent future in store. For those of you who wish 
to contact these gentlemen contact ON-TRAK Software 
Consultants, 1009 E. Mt. Curve St., Altadena, CA 91001, 
phone (213) 794-1439. 

Speaking of making requests. Are you in the consul­
tant business? If so, let me hear from you. I want to 
know who you are, where you are, and where you plan to 
go. Send your letters to Carl Warren, INTERFACE AGE 
Magazine, P.O. Box 1234, Cerritos, CA 90701. Please 
write - no phone calls. 

-carl 

AUGUST 1978 



Is yo ur TRASH FLOW higher 
than your CASH FLOW? 

If you're a businessman, we know how 
difficult it is to keep neat and efficient ac­
counting records. Let our VERSAT ILE 
systems do it for you. You'll have a com­
plete system built into a single cabinet, and 
a free software library on diskette to get 
your computer working for you the first 
day. $3295 Assembled and tested. 

WHAT ELSE DOES A COMPL ETE 
SYSTEM NEED? 

Contact Our Distributors for 
Regional Sales and Service 

Alexander & Co., Inc. 
5518 Florin Road 

Sacramento, CA 95823 
(916) 422-9070 

Huron Electronics 
415 N. Silver 

Bad Axe, Mich. 48413 
(517) 269-9267 

The Computer Store 
3801 Kirby Dr., Suite 432 

Hounon,Texas77098 
(713) 522-7845 

Southeast Representative: 

Scientific Sales Co. 
175 W. Wieuca, Suite 210 

Atlanta, G A 30342 
(404) 252-6808 

DealerApplications Available. 

SOFTWARE LIBRARY 
Five diskettes are included to give you 

immediate operating and programming 
capabilities. 

DISK 1 is a master diskette with BASIC, 
MOOS, Text Editor, Assembler and 
more! 

DISK 2 has many games including LUNAR, 
CRAPS, and SPLAT. There's room left 
for you to add your own. 

DISK 3 contains a Small Business Account­
ing package which includes Accounts 
Payable and Receivable, Inventory, a 
General Ledger, and more. 

DISKS 4 & 5 are blank so you may add 
your own programs. 

Clean it up with 
a VERSATILE 3BT.M. 

COMPUTER DATA SYSTEMS 
5460 Fairmont Drive • Wilm ington, Delaware 19808 •302-738-0933 
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Dear Editor: 
The stuff Adam Osborne writes 

usually indicates clear thinking. But 
his article in the May issue is indi­
cative of thought gone awry. I find it 
unacceptable that he would defend 
editorial silence concerning Asso­
ciated Electronics' malfunctioning 
product line and their subsequent 
bankruptcy. It is evident that Os­
borne didn 't lose money in the 
fiasco. I did and I'm bitter. Getting 
the products C.O.D. did me no good. 
(Reference Osborne's [valid] point 
about the impropriety of providing 
interest-free loans to firms who ac­
cept your payment and deliver 
months later.) 

The PROM programmer system I 
purchased from Associated never 
did function properly. 

I'm sure others, who like myself 
lost half a grand or so, do not share 
Osborne's enthusiasm for Bryce 
Ward's future success. Osborne must 
learn not to wander out of his field of 
expertise when he writes - he will 
quickly lose the confidence of his 
readers and they will desert him. 

Will you kindly publish the name 
of the new business Bryce Ward has 
just founded? 

Jack M. Williams 

DR. OSBORNE ANSWERS 
Dear Editor: 

Mr. Jack Williams has raised a 
very crucial point in his letter. In my 
opinion Mr. Williams' letter is one of 
the most important that I have seen 
in any of the personal computing 
magazines. I really appreciate Mr. 
Williams taking the time to write it 
and INTERFACE AGE Magazine giv­
ing it the publication space. 

However, I will not change my 
position. My purpose in responding 
here is to defend my position. 

Bryce Ward got into trouble at 
Associated Electronics by under­
estimating the time it would take to 
design and debug various boards. 
Associated Electronics got into 
trouble because Bryce Ward, in all 
good faith , accepted money for pro­
ducts he thought he would be able 
to ship in a few weeks - then dis­
covered he could not. Bryce Ward 
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almost broke his health trying to 
make good on his commitments; he 
finally gave up only when physically 
and financially forced to do so. 

At no point, so far as I have been 
able to determine, did Bryce Ward 
do anything knowingly dishonest. 
But more important, at no point did 
he do anything which was unusual 
among manufacturers. Some were 
luckier than others and that is all. If I 
published the names of all com­
panies who had, and still do operate 
in the fashion of Associated Elec­
tronics, I would have to publish the 
names of more than half the manu­
facturers active today. Would Mr. 
Williams really like me to put all of 
these companies out of business? A 
majority of them are likely to sur­
vive; surely they should be given this 
survival chance. Only a minority will 
fold, as did Associated Electronics, 
because the market is still so heav­
ily a seller's market. 

I maintain that I do the most peo­
ple the most good when I name only 
those companies who are knowingly 
and intentionally committing fraud. I 
most certainly will name any such 
companies, providing I have suitable 
evidence. Meanwhile I will continue 
my campaign to warn customers 
that more than half the manufac­
turers building microcomputer hard­
ware today are in a fiscally precari­
ous situation, not far removed from 
that of Associated Electronics. 
Moreover, these manufacturers will 
continue to act irresponsibly as long 
as people such as Mr. Williams con­
tinue to pay cash in advance, or even 
C.O.D., when buying from unknown 
sources. In my opinion the Jack 
Williams 's of this industry are just 
as irresponsible, and just as much 
to blame, as are the manufacturers 
who indulge in forward financing. 

It is also worth noting that this 
whole industry started with inex­
perienced amateurs doing a job 
which none of the established 
manufacturers saw fit to do. Do we 
not owe these enterprising indivi­
duals something? Had we left it to 
DEC and Data General , there would 
be no computer stores today and no 
$300 CPU boards. When these en-

trepreneurs of the microcomputer 
industry began, they had no alter­
native but to operate in a fiscally un­
sound fashion , since venture capital 
was unavailable. I have mounted my 
campaign for fiscal responsibility 
among manufacturers because ven­
ture capital is now available. A year 
from now, if there are few " hold out " 
manufacturers who continue to of­
fer disreputable products because 
they simply choose to adopt un­
sound fiscal practices, then perhaps 
I will change my position and I will 
start naming names. 

What I am saying, Mr. Williams, is 
that a year from now perhaps nam­
ing names would be more produc­
tive than counterproductive; but to­
day it would be extremely damaging 
to the whole industry. 

Dear Editor: 

Adam Osborne 
Osborne & Associates 

Although INTERFACE AGE usual­
ly comes up with sage advice for the 
computer purchaser, I feel th:at I 
must take exception to Adam Os­
borne's comments in the April 1978 
issue concerning the customer­
manufacturer interface. 

My main objection is your recom­
mendation that everything be pur­
chased through computer stores. 
This results in increased costs to 
the customer. We have often received 
comments from stores that our 
prices were not high enough for our 
unique products. In fact, one repre­
sentative of a major store chain 
mentioned to me at the West Coast 
Computer Faire that the price of our 
programmable character generator 
was at least $50 under what it 
should be for stores to carry the pro­
duct. And this on a product with a 
100% success rate to date. 

A second objection is your advice 
not to prepay. Although we accept 
credit cards and C.O.D. orders, we 
do ship prepaid product orders first 
on the basis that those customers 
trust us. The other problem is the 
high percentage, 42% for our firm, 
that are returned when shipped 
C.O.D., thus increasing the costs for 
everyone. 
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We've gathered the family to show �~�o�u� whv 

PERCOM's TM Number: 1 
in cassette data systems for microcomputers. 

Pardon us for doing a little boasting, but we're proud of our 
family. Proud of each member's reputation for performance and 
reliability. And pleased that we can offer the best in cassette 
data systems and data terminal interfacing at low, home-com­
puting prices. 

It took more than guts and a little luck to 
forge a position of leadership. We're 
number 1 because you get more when 
you buy PERCOM™. The reason, simply, 
is experience. Every product described 
in this ad is based on nearly 10 years of 
crucial involvement in the design and 
manufacture of computer peripherals 
that use cassettes for mass storage. 

Experience. It's why we developed a 
more reliable data cassette for home 
computing. Why our interfacing units 
provide both cassette and data terminal 
interfacing. Why you get the fastest, 
most reliable cassette data rates from 
PER COM™. Experience. It's the reason 
�f�u�r�P�E�R�C�O�M�~� · 

For your SS-50 bus computer - the 
CIS-30+ 

• Interface to data terminal and two cas­
sette recorders with a unit only 1/10 
the size of SWTP's AC-30 . 

·Select 30 , 60 , or 120 bytes per second 
cassette interfacing, 300, 600 or 1200 
baud data terminal interfacing. 

• Optional mod kits make CIS-30+ work 
with any microcomputer. (For MITS 
680b, ask for Tech Memo TM-CIS-
30+-09.) 

• KC-Standard/Bi-Phase-M {double fre­
quency) cassette data encoding. De­
pendable self-clocking operation . 

• Ordinary functions may be accom­
plished with 6800 MikbugrM monitor. 

• Prices: Kit , $79 .95; Assembled, 
$99 .95. 
Prices include a comprehensive instruction 
manual. Also available: Test Cassette , Re­
mote Control Kit (for program control of 
recorders), IC Socket Kit , MITS 680b mod 
documentation , Universal Adaptor Kit 
(converts CIS -30+ for use with any com-
puter). MIKBUG® Motorola, Inc. 

For your S-100 computer-the Cl-812 

• Both cassette and data terminal inter­
facing on one S-1 00 bus PC board . 

• Interfaces two recorders. Record and 
playback circuits are independent. 

• Select 30 . 60 , 120 . or 240 bytes per 
second cassette interfacing , 110 to 
9600 baud data terminal interfacing. 

• KC-Standard/Bi-Phase-M {double fre­
quency) encoded cassette data. De­
pendable self-clocking operation . 

• Optional firmware (2708 EPROM) 
Operating System available . 

• Prices: kit , $99 .95 ; assembled , 
$129.95. 

Prices include a comprehensive instruction 
manual. In addition to the EPROM Operating 
System , a Test Cassette, Remote Control Kit 
(for program control of recorders). and an IC 
Socket Kit are also available. 

PERCOM™ 'peripherals for personal computing' �[ �~�E�f �U�l�U�M�]� 
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For your data storage - Pilon-301M 
data cassettes 

• Orders-of-magnitude improvement in 
data integrity over ordinary audio cas­
settes. 

• Pilon-coated pressure pad eliminates 
lint-producing felt pad of standard 
audio cassettes. 

• Smooth pilon coating minimizes erra­
tic tape motion . 

• Foam pad spring is energy absorbing . 
Superior to leaf spring mounted pad 
which tends to oscillate and cause flut­
ter. 

• Five-screw case design virtually pre-
cludes deformation during assembly. 

·Price: $2.49 . 

PERCQM'M products may be purchased 
from home computer dealers nation­
wide, or may be ordered direct from the 
factory. * 

*Texas residents must include an 
additional 5% for factory orders. MC & 
Visa cards honored . 

PERCOM DATA COMPA"Y, INC. 
DEPT. I 

318 BARNES • GARLAND, TEXAS 75042 
Phone: (214) 272-3421 

INTERFACE AGE 17 



svstems, inc. 

Boards ®® Something 
If your system needs to know 
what time it is, our CL2400 is 
the board for you. The present 
time in hours, minutes, and sec· 
onds is always available for input, 
and is continuously updated by 
the highly accurate 60 Hz power CL2400 Real Time Clock 
line frequency. Need periodic in- $98 f Kit $135/ Assembled 
terrups? The CL2400 can do 
that, too, at any of 6 rates. Reference manual with BASIC and 
assembly language software examples included. 

If your system needs on/off con· 
trot of lights, motors, appli· 
ances, etc., our PC3200 System 
components are for you. Con· 
trol boards allow one 1/0 port to 
control 32 (PC3232) or 16 
(PC3216) external Power Con­
trol Units, such as the PC3202 
which controls 120 V AC loads to 
400 Watts. Optically isolated, low 
voltage, current-limited control 
lines are standard in this growing 
product line. 

P . .O. Box 516 
La Canada, CA 91011 

(213) 790-7957 

PC3200 
Power Control System 

PC3232 $299/Kit $360/Assm. 
PC3216 $189/Kit $240/Assm. 
PC3203 $39.50/ Kit $ 52/Assm. 

(formerly comptek) 
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Shipping time is another objection. We ship all pro­
ducts within a week unless our suppliers have shorted 
us on parts. On the one product where we did experi­
ence a significant delay, we gave all customers a chance 
for a full refund after 30 days. For those who retained 
their orders, we offered a $5.00 rebate on a $50 item and 
shipped the product within the time period specified in 
our rebate offer. And on that product our initial supplier 
accounted for 100% of the delay. For items not in stock, 
we offer immediate refunds, usually returning the 
customer's check on the same day. 

Manufacturers are not all rip off artists. And we're not 
all huge insensitive conglomerates. In fact, when we 
had a demonstration Star Wars game program more ad­
vanced that any other video game on the market at the 
West Coast Faire we responded to customer requests 
by supplying the 14K program for a $5.00 copy charge. 
I'd like to see the computer stores match that offer. And 
we didn't even intend to ever sell it. 

Call 'em as you see them, but let's call 'em fair. 
Barry Mittan, Vice President 

Objective Design, Inc. 

Mr. Mittan, your points are well taken, as were Mr. Os­
borne 's. Although we do not like to use the pages of the 
magazine to carry on a meaningless diatribe, we feel it is 
important to provide a forum to parties presenting valid 
information. Therefore we have printed your letter in full. 

Dear Editor: 
This is a modification of "Look" program by Kenyon 

Swartout from the May 19781NTERFACE AGE Magazine, 
pages 166-168. This change will allow output of unknown 
bytes in the vicinity of specified bytes by use of optional 
"XX" entry. Output will be arranged in columns of ad­
dresses and data. All line numbers from the original text 
not listed here remain unchanged. Entering this listing 
into the original text will change or delete instructions 
as required. 
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I must point out an error in my article, " A 24 Line Dis­
play for the Heath H9" appearing in the June 1978 issue 
of INTERFACE AGE. 

Under item 3 of the character generator board modifi­
cation list, " Jump U221-2 to U219-11 " should instead 
read " Jump 218-2 to U219-11". The article has been 
otherwise accurately reproduced. 

Stephen Sarna 
4006 Berrywood Drive 

Seaford , NY 11783 

Steve, we appreciate the update. We have had several 
phone calls on this. 
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CIRCLE INQUIRY NO. 1 

KIMSI 

The KIM to S-100 bus 
Interface/Motherboard 

• Combines the power of the 6502 with the fl exibility of 
the S-100 bus 

• Attaches to any unmodified KIM 
• Complete interface logic and full y buffered motherboard 

in one unit 
• On-board regulation of power for KIM 
• Eight slots of S-100 compatibility for additional RAM , 

Video and I/0 boards. PROM Programmers, Speech 
processors . 

• Includes all parts, sockets for ICs, one 100 pin connector, 
and full Assembly/Operating documentation 

• Kit $125, Assembled $165 
• All units shipped from stock 

FORETHOUGHT PRODUCTS - P.O. Box 386-E 
Coburg, OR 97401 

CIRCLE INQUIRY NO. 20 

C!C 
INTERFACE AGE 19 
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