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DAT ARAM. Your disk drive connection. 

It's easy to interface your disk drive to a 
DEC computer. When you have connections. 
Dataram provides connections to your host LSl-11, 
PDP-11, or VAX minicomputers for the full range 
of disk drives - from 51,4'' Winchesters to Fujitsu's 
1.8 MB/sec. Eagle. Emulations that go all the way 
from RL02 up to DEC's new UDA50. Cartridge 
drives, SMD drives, fixed and removable 
Winchesters. We connect with them all. 

Our new single-board UDA50-compatible controller, 
the S35, is especially exciting. UDA50 compatibility 
allows you to interface any SMD drive (up to 
1.8 MB/sec.) to the UNIBUS of any PDP-11 or VAX 
minicomputer. Sizing is done automatically and 
100% of the disk is utilized -there is no lost 
capacity. 

Dataram's available emulations are listed below. For 
more details on any of our disk controllers, call 
(609) 799-0071 . We'll help you make the connection 
you need. 

LSl-11 PDP-11 VAX 

RK05 RK05 UDA50 
RL02 RM02 
RM02 RM05 , 
RM05 RK06 ' 

RK06 RK07 
RK07 UDA5o 

LSl-1 1, PDP, UDASO, UNIBUS, and VAX are trademarks of Digital Equipment Corpor.it1on 

mtm 
oataram corporation o Princeton Road D Cranbury, New Jersey 08512 D <6091 799-0071 D TWX: 510-685-2542 
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The New Definition 
of Performance 

The CSS-BOO Compact Storage System 

2 

The Problem - design a disk storage system that 
will raise the performance levels of a mini/micro 
computer by strategically managing data flow. 

The Solution-our CSS-800, the most intelligent 
microprocessor-based storage system available 
today. 

Our advanced architecture combines a cache 
memory with look-ahead buffering to cut access 
time by up to 90%, making your computer faster, 
more efficient, and more flexible than ever before. 
With 70 Mbytes of disk storage and 22 Mbytes 
of tape backup, our entry price. cost per Mbyte, 
and price/performance ratios are the best in the 
industry. 

You need a storage system that is dependable as 
well as fast . The CSS-800 with Winchester 
technology affords maximum availability. Built-in 
diagnostics assure the reliability of all drives , 
controllers, and interfaces. Modular design makes 
repairs fast and easy. And we've backed the 800 
with TRW's nation-wide service program to insure 
prompt and complete maintenance. 

The DEC Plug-in Solution Totallly DEC i f com­
patible. the CSS-800 emulates the RK07 disk and 
TU10 tape drives. System support is available 
under RSX-11 M. RSTS/E and RT-11 operating 
systems as well as DSM, TSX. and UNIX. Q-bus 
or Unibus host interfaces are standard features . 
The whole rackmount or desktop package is only 
5 114 inches high and weighs 42 pounds. Just plug 
our host interface into your back-plane and you're 
up and running with a truly compact and efficient 
system. 

In today's complex world, the CSS-800 gives you 
a new definition of performance - more capacity 
and more speed for less money. Call us TODAY at 
CBOOJ 368-2811. and we'll show you the tech­
nology of TOMORROW. 

• DEC. RKD7 . TU10. RSX-11 . RSTS/E, RT-11 . DSM. Q-Bus and Unibus are registered 
trademarks of Digital Equipment Corporation. TSX is a registered trademark of S & H 
Computers. UNIX is a registered trademark of Bell Laboratories. 

U.S. DESIGN CORPORATION 
5 100 Philadelphia Way 
Lanham, Maryland 20708 

(301) 577-2880 (800) 388-2811 

TWX 710-828-0417 

c 
USDC 
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And wave goodbye to the 
competition. 

Presenting the Shugart 712. 
Our new 5.25" half-height 10 Mbyte 
Winchester. 

It's a high performance compact 
that redefines reliability. So much 
so, it outdistances all other half-height 
Winchesters. 

For starters, it runs at an MTBF 
of 20,000 power-on hours. Thats 
60% longer than other drives. 

And it's roomy With 10 Mbytes 
of formatted storage. 

Plus four-point shock and vibra­
tion mountings, for a very smooth 
ride. And rugged enough to with­
stand up to 40 G's. 

The 712 is based on 3370 flexure 
technology, bringing mainframe 
horsepower down to size. 

And our new, low-mass head 
design complete with pre-amp is 
standard equipment, too. This makes 
flying height more uniform. And 
data integrity a given. 

All this was made possible by 
our venture group approach. A spe­
cially chartered engineering and 

manufacturing team that makes sure 
the bugs are out the first time out. 

And we make sure they have 
everything they need. Like the $40 
million investment we made in 
capital equipment. 

Which includes more progressive 
assembly lines. Class 100 clean 
tunnels. Even a more advanced 
spindle motor. 

In short, everything you need for 
single-user personal computers. 
Intelligent workstations. And, down 
the road, multi-tasking software. 

You won't have to reinvent the 
wheel every time you want to 
redesign, either. Thanks to our 1600 
controller with built-in SCSI. Plus 
the drive level interface standard. 

So test drive the 712 today Or 
its 5 Mbyte version, the 706. 

Just call your local Shugart sales 
office. Or, contact Hamilton/ Avnet, 
our authorized distributor. 

And find out how a little drive can 
take you a lot further. 

ShUl{Brt 
Right from the start. 

Milpitas. CA (408) 263-2600. Costa Mesa. CA (714) 979-1935, Thousand Oaks, CA (805) 496-5388, Mmneapohs, MN (612) 546-4411, 
Richardson, TX (214) 234·3568, Framingham, MA (617) 879-1700, Saddle Brook, NJ (201) 368-8445, Atlanta, GA (404) 436·0953, Toronto, ONT (416) 475-2655, 

Pans, France (I) 687-31-41, Munich, West Germany (089) 786-021, London, UK (44) 4862-24527 © 1984 Shugart Corporation 
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New! CS02 allows LSl-11 
through 11/23 PLUS and 
MICRO/PDP·ll systems to 
handle up to 16 lines on one 
board! Emulates DEC DHVll. 

New! CS32 Series - Single­
board controller is totally 
transparentto DEC DMF-32. 
Can handle up to 128 lines, 
all modem controlled. 

New! Statcon Series 32-
Up to 256 local and/or 
remote lines on a single hex­
sized controller. Tota lly 
software transparent to 
VAX-11 CPUs. 

CSOl-A DHll emulation 
for LSl-11through11/23 
PLUS Series computers. 
Handles 8 to 64 asynchro­
nous lines per controller. 
Replaces DEC DLVll and 
DZVU 

No matter what type of 
DEC you're using, Emulexwill 
make you happy. For LSl-11, 
PDP-11 and VAX-11 systems, 
we offer more than 17 trans­
parent controllers emulating 
DHVll, DHll, DZll, DVll, 
and DMF-32. All deliver 
improved line-handling capa­
bilities, in a smaller package, 
at lower costs. 
1WO NEW HIGH-PERFORMANCE 
MUDIPLEIERS. 
FOR QBUS SYSTEMS: 

Our new CS02 multiplexer 
is a good example of the 
kind of performancethatonly 

Emulex delivers. It allows 
LSl-11through11/23 PLUS 
and MICRO/PDP-11 sys­
tems to handle 16 lines­
eight lines more than DEC's 
DHVll. The CS02 fits 
into existing space within the 
DEC system. It saves that val­
uable board slot, and power 
too, for those expanded sys­
tem applications. 
FOR VAX SYSTEMS: 

VAX users will appreciate 
our new CS32. Totally trans­
parent to DEC's DMF-32, 
this single-board controller 
can handle many more 

"LSl·ll, PDP·ll, VAX-11, OHJJ, OZll, OVll, OMF-32, OHVJl, DEC. QBus and Unibus are trademarks of Digital Equipment Corp 

lines-up to 128. All modem 
controlled. (With DEC, only 
two out of every eight lines 
have modem control.) 

If your VAX system 
needs even more power, our 
field-upgradable Statcon 
32 Series is the answer. It 
allows your system to grow 
to 256 remote and local lines, 
still operating off a single 
controller. 
LESS BACKPLANE SLOTS. 

Since Emulex packs so 
much more capability onto 
each board, fewer boards 
are needed. For example, 

GSA Coohact t GSOOK840JS5575 



CSll Series- DHll. DVll 
and DMF-32 emulations for 
PDP-11 and VAX-11 CPUs. 
Handles 8 to 64 asynchro­
nous lines. 

take a 64-line DHll emu­
lation. Emu lex does it on one 
board. DEC takes 36. The 
only thing more impressive 
than the savings in rack 
~pac~ will be the savings 
in pnce. 
NO GROWING PAINS. 

Emulex makes upgrading 
simple. As your system 
grows, just change PROM 
sets. For instance, DH to 
DMF costsjust$350. In addi­
tion, Emulex's advanced 
microprocessor architecture 
is consistent throughout 
the product line. Just think 

Statcon Series 11-
Transparent remote statisti­
cal concentrators for 
PDP-11 and VAX-11 CPUs. 
Up to 64 local and/or 
remote lines on a single 
Unibus SPC slot. 

CS21 Series- DHll, DZll 
and DMF-32 emulations for 
PDP-11 and VAX-11. Up to 
16 line~ per controller. 

Statcon Series 21- Up to 
32 remote and/or local lines 
on a single hex-sized Uni· 
bus controller. Transparent 
to PDP· 11 and VAX· 11 CPUs. 

of the inventory savings. 
For that matter, think of the 
dollar savings, too. 
THE PRICE IS RIGHT. 

Here's a typical example. 
A DEC DMF-32 controller 
lists at $3,995 per eight lines, 
with expansion chassis 
costing $3,500 or more. Com­
pare that to Emulex's 
CS32/F at $5,000 for the 
first 16 lines and $3,200 
for each additional 16 lines. 
At 128 lines, you suddenly 
have a savings of a bout 
$36,520 and a lot of extra 
slots to boot. 

Now that ought to be 
enough to keep a DEC user 
happy. And Emulex can 
do the same for you. Call toll­
free: (800) 854-7112. In 
California: (714) 662-5600. 
Or write Emu lex Corporation, 
3545 Harbor Blvd., P.O. 
Box 6725, Costa Mesa, 
CA 92626. 

---EMULEX 
The genuine alter&atlw. 
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How to use 
the Peripherals D igest 

gories-five 
of product 

The Peripherals Digest is divided into six cate 
for products and the sixth for the directory 
manufacturers. Each of the five sections contain s two subsec-
tions: 

• one or more product overviews compiled by Mini-Micro 
Systems editors, 

ation tables • one or more product pricing and specific 
arranged alphabetically by company name, 
computer and based on mail- and telephone-sur 

compiled by 
vey informa-

ti on. 
ction of the 

1 the vendors 
The directory of manufacturers, the last se 

digest, is a consolidated alphabetical listing of al 
tabulated in the five product categories. Ea 
entry provides a vendor's mailing address an 
number, as well as a circle number for the re 

ch directory 
d telephone 
ader service 

card. 
e the tabs to To use the Peripherals Digest effectively, us 

find the right product category. To find addres 
numbers, use the directory of manufacturer 

ses or phone 
s. To check 

product prices or specifications, 
• turn to appropriate product category, 
• find the product table, 
• find the alphabetically listed vendor. 

To select a peripheral: 
• turn to the appropriate product category, 
• refer to the product tables, 
• refer to the directory of manufacturers to find suppliers' 

addresses. 
To comment on the Peripherals Digest or to suggest future 

product coverage or entries, contact the Editor in Chief, 
Mini-Micro Systems, Peripherals Digest, 221 Columbus 
Ave., Boston, Mass. 02116. 

The Peripherals Digest data research and editing staff 
includes Adrienne DeLeonardo, assistant editor; Steve 
Frann, assistant editor; Eileen Milauskas, editorial assistant; 
and Sheila Rao, editorial assistant. Production assistants 
Anabela Nunes and Carole Smith provide editorial support. 
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Motorola introduces the 
first AT&T-validated 

UNIX™ operating 
tem, putting the 

Motorola's SYSTEM V /68 Operating 
System is the first UNIX port validat­
ed by AT&T following rigorous test com­
parisons against the standard UNIX 
SystemV. 

It's available now from Motorola as 
a standard operating system for the 
M68000 Family. 

A powerful combination 
of industry standards. 

The unique combination of UNIX 
System V and Motorola's M68000 mi­
croprocessor family, both important 
industiy standards. guarantees a 
rapidly expanding world of portable 
application software. 

With major producers announcing 
commitments to UNIX System Veach 
week, and the compatible M68000 
Family of 8/ 16/32-bi t microprocessors 
being overwhelmingly preferred by 
UNIX users, the System V/68 Operating 
System becomes the smart assured in ­
vestment for your computing future. 

Portability for system developers. 
To the system developer. the System 

V /68 Operating System means greater 
portability of source-code-level appli­
cation software for a multitude of uses 
in business, science, and industrial 
automation. Software written In popu­
lar high-level Ianguages--including C, 
PASCAL. FORTRAN, and BASIC--can 
quickly and efficiently be moved from 
mainframes and minicomputers to 
microcomputers using any of the 
M68000 family microprocessors. 

NIX™ worl :'tffi'//J 

. d ~.~ ii er. ~ - ~~~~ 

And with all this capability, backed 
up by unsu rpassed support, System 
V/68 software Is available with attrac­
tive OEM volume licensing provisions. 

Count on complete Motorola support. 
Motorola provides comprehensive 

worldwide support for both source- and 
object-<X><ie versions of the System V/68 
Operating System. Our complete pack­
age of system V/68 support service 
Includes detailed user documentation, 
technical training seminars, regular 
software updates, newsletter, and a soft­
ware problem hotline. 

For additional Information on System 
V/68 software. fill in the coupon and mail 
to Motorola Semiconductor Products. 
Inc .. P.O. Box 20912, Phoenix, AZ 85036. 
or call our factoiy marketing team at 
(602) 438-3267. For local assistance. con­
tact your Motorola Semiconductor Sales 
Office. autholized Systems distributor or 
Systems representative. 

~~ <; 

System V/68 is a trademark of Motorola. Inc 
UNIX 1s a trademark of AT&T Technologies. Inc . 

® MOTOROLA INC. 

~-----------------~ I TO: Motorola Semiconductor Products Inc., P.O . Box 20912, Phoenix, AZ. 85036. I 
I Please send me more information on System V /68. I 
I 178MMS041984 I 
I Name I 
I Title I 
I Company I 
1 ~~ I 
I Call Me. Phone: I 
L-----------------~ 





Editorial 

Digest's growth matches 
product developments 

This April's Spring Peripherals Digest is the first of three special 
Mini-Micro Systems issues to be published during 1984. That com­
pares to two in 1983. In June, you will receive our new Computer 
Digest followed by November's Fall Peripherals Digest. These digests 
mark our second year of publishing special product issues, a practice 
that will continue as we develop improved methods of providing you 
with new and reliable product and market-overview information. 

Perhaps you have already noticed a change in our regular monthly 
product survey articles. The monthly product surveys take a more 
focused look at exciting product groups, such as correspondence­
quality printers, half-height Winchester disk drives and streaming­
tape drives. We have taken this approach to complement the full 
coverage on printers, disk drives and tape drives now found in the 
Peripherals Digests. When you are searching for widespread product 
information, the digests are your most complete source. When a significant new product group 
emerges, MMS will cover it in a product survey article. 

In June's Computer Digest, survey categories will include single-board computers, single-user 
microcomputers, multiuser microcomputer systems and minicomputer systems. We will also look at the 
various product configurations and business relationships offered by computer manufacturers for their 
OEM customers. 

Our coverage this year is not limited to hardware. So far, our monthly issues have included four 
software survey articles, and many more will follow. As this digest issue goes to press, we are planning 
our 1985 editorial calendar. We welcome your suggestions for improving our product coverage because 
we want to continue to be your best source of product information. 

MINI-MICRO SYSTEMS/April 19, 1984 

Rick Dalrymple 
Senior Editor 
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Al last, a modem 
that goes where you want. 
And does what you want. 
The S-100 Modem™ by U.S. Robotics. 300/1200 
baud. Auto dial/answer. A limited two-year 
warranty. Just $449.* 
And it's fully-programmable with Telpac™­
USR's telecommunications software package. 

*Suggested list for S-100 Modem 
with complete manual and 
phone cord. Telpac software 
(optiona/J - $ 79. 00. 

S-100 Modem, TELPAC, USR 
logo and U.S. Robotics 
are trademarks of 
U.S. Robotics Inc. 

U .S. R OBOTICS INC. 
1123 WEST WASHINGTON 
CHICAGO, ILLINOIS 60607 
(312) 733-0497 
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You know about the advantages of 
a Micro/11 computer system. What you 

OUR may not know is that it's avail­
able now. Our MDB Micro/11 

MICRQV11 
is functionally equiv-
alent to the DEC 
Micro/PDP-11* pro-

5 ... NDS viding an 11/23 Plus , 
1 IJI 256KB RAM, 10.4 MB 

ules, however, the MDB Micro/11 has 
lots of company. The system, with its 8 
quad slot (16 dual slot), Q-22 back­
plane and its rear distribution panel, 
accommodates all of MDB's unequalled 
repertoire of FCC compliant Q-bus 
controllers and interfaces. They include 
multiplexors, line printer controllers, 
disk and tape controllers, high speed 

AIJONE 
Winchester and 1 MB 

Dual Flo~py sub-system. 
But there s more. 

This low-cost, compact and highly 
flexible work station provides the exclu­
sive feature of being software driver and 
media compatible to the RX02. This 
unique capability allows diskette trans­
fer to and from other DEC systems. 
Also, unlike the DEC unit, our Win­
chester is RL02 software compatible. 
Even optional 20 MB RL02 or RP02 
emulating Winchesters are available 
to enhance your system. 

DMA modules FOR ITS ~nd interprocessor-

;o:k~s AVAILABILITY 

When it comes to interface mod-

price , we won't hold AND 
Y?U up ~here either. 

~~1t~~~ CAPABILITY 
substantial discounts are available for 
quantity purchases. 

So why wait? It's all available now. 
Start by contacting us today. You won't 
be alone. 

*Trademark of Digital Equipment Corporation. 

r:l[)B THE WORLD 'S LARGEST Corporate Headquarters 
INDEPENDENT MANUFA CTURER 1995 N. Batavia Street, Box 5508 

Orange, California 92667-0508 
SYSTEMS INC. OF COMPUTER INTERFA CES. 714-998-6900 TWX: 910-593-1339 FAX: 714-637-4060 
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MOB Systems Europe, Inc. 
9 route des Jeunes 
Cl'i-1227 Geneva (Switzerland) 
Tel. (41) (22) 439410 Telex 421341 mdb ch 
FAX (41) (22) 439414 
MOB Systems, U.K., Ltd. 
Everitts House 
426 Bath Road 
Slough, Berkshire (England) SL 1 6BB 
Tel. (06286) (67377) Telex (8471 85) WWTSLO 
FAX (41) (2812) (3507) 

Circ le 198 for 0 -Bus. 

Circle 199 for Micro/II 
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CONTROL DATA: 
AFTER 25 YEARS, 
STILL THE LEADER IN 
THE PERFORMING ARTS. 

Designing peripherals with exceptional performance is as 
much an art as a science. We know. We've been doing it since 
1962. From the beginning, we've been dedicated to giving 
you solutions to on-line and back-up storage needs. Example: 
the Storage Module Drive (SMD) we introduced became the 
industry standard for removable media disk drives. The SMD 
is just one of the high-performance products that helped 
make us the world's leading independent supplier of 
storage peripherals. 

We're still adding star performers to our product family. 
The LARK with a combined 50 Mbytes of fixed and removable 
media. The WREN high-performance 5-1/4" winchester drive. The 
Sentinel 1/4" cartridge streaming tape drive and the RSD that 
provides 80 Mbytes of removable media in a unit one-half the 
size of the original SMD. 

Today there are more than 35 different products designed 
to help you meet any storage or back-up requirement, with 
maximum reliability and low cost of ownership built right in. 

There's more-the direct support that Control Data offers. 
We can deliver maintenance on everything we make. So 
wherever your customers are, Control Data peripherals can 
be counted on for less downtime and more 
productivity than unsupported 
products. Our spare parts 
programs help ensure that 
your reputation for excellent 
service with your customers 
is backed to the hilt, 
24 hours a day, 
365 days a year. In the 
United States and around the globe. 

Add to this the commitment to research, 
to development and to manufacturing 
quality that a corporation the size of 
Control Data contributes, and you're 
looking at precisely the kind of 
performance that makes our OEM 
peripherals top-rated in independent 
preference studies year after year. 

Every performance needs a program. 
We'll send you one free: our new 48-page 
OEM products catalog. Write OEM Product 
Sales, Control Data Corporation, P.O. Box 0, 

(5 ~ CONT~OL DATA 
I 

HQN08H, Minneapolis, MN 55440. 
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Today, 
people are solving 

their back-up 
problems with this 
fast, reliable, 10 MB 
disk cartridge drive. 

IOMEGA's 10 Megabyte cartridge drive outperforms 
most winchesters. 

So you can back-up 10 Megabytes from your 
fixed disk in less than 30 seconds. 

The easy to use cartridge sports the industry's 
lowest price tag, only $30 each in OEM quantities. 

IOMEGA's imbedded closed-loop servo 
guarantees interchangability of cartridges be­
tween drives. And the standard interface is 
SCSI compatible. 

Solve your backup problems with 
the fast, reliable IOMEGA 10 Megabyte 
cartridge drive. 

Call IOMEGA for a personal 
demonstration. And ask about our 
OEM Special Evaluation Offer. 

IOMEGA Corporate Headquarters, 4646 
South 1500 West, Ogden, Utah 84403. 801/ 
399-2171. San Jose, CA 408/263-4476. 
Coral Springs, FL 305/755-1060. 
Woburn, MA 617 /933-2000. Dallas, TX 
214/458-2534. Brookfield, WI 414/ 
782-5229. Los Angeles, CA 714/ 
855-1211. In Europe, Sparrow 
Corp. Slough, UK (0753)76533. 
Weisbaden, (6121)700862. Paris 
(1}3621010. Milano (2}718531. Brus-
sels (2}7626200. Zurich (1) 814-3131. -l•M.5'GA'" 
See us at The Atlanta Merchandise Mart, Booth #6306. 
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Seagate 
boosts market 

for 8-inch Winchesters 

MINI-MICRO SYSTEMS/April 19, 1984 

Its 100M-byte drive fuels 
the debate on the near-term future 

of high-capacity, 5114-inch Winchester drives 

Robert Sehr, Associate Editor 

The low-end market for 8-inch Winchesters was born 
into a confusing world of interfaces and left to drift in 
the wind generated by the explosive growth of 51h-inch 
Winchesters. Now, it seems the market can't even die 
in peace. Just when International Memories Inc. had 
joined Ampex Corp., BASF AG, Pertee Peripherals 
Inc. and other 8-inch Winchester makers in phasing 
their products out of the market, a reprieve came from 
an unlikely source-Seagate Technology, Scotts Valley, 
Calif. 

Seagate, which created the 51h-inch Winchester four 
years ago-and ultimately doomed most low-end 8-inch 
products-has introduced the half-height, 8-inch, 
lOOM-byte ST8100 Winchester disk drive, called the 
multiuser memory system (MUMS). The device is 
priced at $1,500 in large quantities-a price competi­
tive with 51h-inch drives and well below other 8-inch 
drives. Thus, with a single product, Seagate has 
revived the market for 8-inch Winchesters and deliv­
ered a message to manufacturers of high-end 51h-inch 
Winchesters: the time is not yet ripe for a manufactur­
able 51h-inch Winchester storing lOOM bytes or more. 

Like everything else about the 8-inch form factor, 
MUMS is controversial. Seagate sees MUMS as 
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intended for multiuser networking, graphics and 
shared-resource systems based on powerful desktop 
supermicrocomputers. Seagate's kindest detractors 
view MUMS as a fill-in product until the company can 
manufacture a lOOM-byte, 5~-inch product. 

ment, research company Dataquest Inc. predicted a 
slight but steady increase in shipments of 8-inch 
Wmchester drives from about 150,000 units in 1983 to 
300,000 in 1987. Jim Moore, market analyst for 

Independent analysts also disagree in their views of 
MUMS. Jim Porter, market analyst and author of 
Disk/Trend Report, Mountain View, Calif., contends 
that, no matter what Seagate does, 5~-inch products 
will ultimately prevail. "The 5~-inch drives which 
secure major market positions are expected to displace 
most existing 8-inch OEM drives in [the 30M- to 
lOOM-byte] range and to share in the growth predicted 
for multiple-user desktop systems," states Porter in his 
1983 forecast. He expects shipments of 8-inch drives to 
peak this year at 218,000 units and high-capacity, 
5~-inch drives to reach shipments of 353,200 units by 
1986. 
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In estimates made before the Seagate announce-

Seagate's half-height, 100M-byte, 8-inch ST8100 Winchester has 
boosted the slow market for 8-inch drives. Seagate chose to use 
conventional technology in larger packaging as a safe route for a 
producible product, while other competitors opted for high technolo· 
gy in 51f.1-inch packages. 

Sub-51/.-lnch Winchester: the British are coming 

American disk drive companies 
have always kept a wary eye on 
Japanese competition, but they may 
have been looking In the wrong 
direction. Now, competition Is coming 
from across the Atlantic: Rodlme Pie., 
Glenrothes, Scotland, is threatening 
to take over the sub-5114-lnch Win­
chester market. 

While U.S. companies concentrat­
ed on protecting their Investments In 
the promising market for haH·height, 
5114-inch Winchesters, Rodlme un­
leashed a small Invasion force of 
31/l-inch Winchester drives that Is 
expected to number more than 60,000 
drives this year. Late last year, 
Rodime signed a major contract with 
portable computer supplier Compaq 
Computer Corp., almost assuring 
Rodime a leadership position In the 
market. 

" If American companies don't 
watch out," says Jim Porter, author of 
Disk/Trend Report, Mountain View, 
C811f., "Rodlme will have an Impene­
trable market advantage." 

Porter predicts that shipments of 
sub-51/4-fnch Winchesters, which 
numbered 8,000 units In 1983, will 
rise to 872,000 In 1985 and 2.29 
mllHon In 1988, or 49 percent of the 
low-end (less than 30M bytes) 
market. AB a result, he notes, market 
opportunities abound for haH-helght, 
514- and sub-5'4-lnch models. 

By the beginning of this year, only 

two U.S. manufacturers- Control 
Data Corp. (CDC) and Microcomputer 
Memories lnc.-had announced sub-
5114~1nch Winchester drives. CDC, 
Minneapolis, has shelved Its product 
-the SM-byte, 31/l-lnch Cricket drive 
announced at the 1983 National 
Computer Conference-until later In 
the year. Many observers say Cricket 
had many advances, such as thin-film 
media and thin-film heads, but not 
enough capacity. This year, CDC 
admitted there is insufficient demand 
for a SM-byte drive and promised a 
revamped 12M-byte Cricket this July. 

The other announced player in the 
market for sub-5114-inch Winchesters, 
start-up Microcomputer Memories, 
Van Nuys, Callf., is ramping up 
production in the hope that It can beat 
the established manufacturers to 
market. 

Other big player'9 heelt8te 

The big players In the low-end 
51f4.lnch market have not yet an­
nounced their moves In the sub-5'4-
inch area, leading to speculation that 
Seagate Technology, Tandon Corp. 
and Mnl8crtbe Corp. are protecting 
their lt'IV8ltment In half-height, 5\4-
lnch Winchesters before engaging In 
311.t-lnch competition. The three sur­
prised Industry observers by not 
Introducing a 8Ub-51JHnch product at 
the 1983 Fall Comdex show In Las 
Vegas, Nev. Seagate did show a 

working 31k-inch Winchester at the 
1982 Comdex show. 

Wiii ~pay more? 
The profit margin on half-height, 

5114-lnch drives is far greater than it 
would be for a 31/2-lnch drive. 
"Customers always assume that a 
smaller form factor means a smaller 
price," says a spokesman for 
Miniscribe. "The truth is quite the 
opposite." 

The smaller drives cost more to 
manufacture because of the higher 
densities required to achieve as much 
capacity as larger drives on less real 
estate, explains Jeffrey Uu, president 
of Mlcrosclence International Corp., a 
manufacturer of haH-helght, 514-lnch 
Winchester drives. Mcrosclence will 
announce a 31/l-inch drive this spring. 
Liu believes that customers will be 
willing to pay a premium for 31/l-fnch 
drives. "There are some specialty 
markets like portable computer manu­
facturers and Instrument makers who 
will not be able to use half-high, 
5114-lnch drives. I think they will pay 
extra for a 31/l-lnch drive," Liu says. 

Analyst Porter disagrees: "Logic 
may show the need for a premium 
price, but logic has never been a 
consideration in setting disk drive 
prices. History dlcates that, as the 
diameter of a disk drops, so does the 
price." 
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SSi-INNOVATORS IN 
DISK DRIVE INTEGRATION 

We've delivered more read/write 
IC's than everyone else combined, 
but we're not satisfied. 
Everyone knows that Silicon Systems 
dominates the market with read/write IC's 
forl4", 8", 5-1/4", and smaller Winchester 
disk drives. What they may not know is 
that we're not satisfied to stop there. 
Although our present line of rotating 
memory circuits includes much more than 
read/write IC's, we won't be satisfied until 
we completely integrate Winchester disk 
drive electronics. And we are continuing 
to expand the industry's most complete 
line of ·Applications Specific· IC's for 
Winchesters, Floppies, and Tape Drives. 

We're also the leading innovators 
in custom IC's for use with mass 
storage systems. 
In addition to our broad line of standard 
circuits, we have developed a host of 
innovative custom IC's for use with a 
variety of mass storage systems. We have 
produced custom IC's for read/write elec­
tronics, spindle motor control, analog 
data processing, digital bus interface, 
and servo control functions. 

For rigid and floppy disk drives, or tape 
back-up systems-if the circuit you want 
isn't in our standard line, we have the 
capability to produce it for you. We have 

the analog and digital design capability, 
the Bipolar and CMOS process tech­
nology, and the rotating memory IC 
experience to make the exact custom 
chip your system needs. 

For more information on 
our standard products 
and custom capabilities, 
send for our ·Rotating 
Memory Integrated 
Circuits· brochure. 

Silicon Systems incorporated, 
14351 Myford Rd., Tustin, CA 92680 
(714) 731·7110, Ext. 575. 

JifiamJlrsfrmJ 
INNOVATORS IN INTEGRATION 
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Break the 1/0 Bottleneck With High Performance 
Winchester Controllers for $150.00. Or Less. 

Wrench Open Your System's Performance. Adaptec's ACB-4000 Winchester disk 
controller is the highest performance, lowest cost small disk controller available today. 

Period. Features like non-interleaved operation provide up to four times the 
performance of competitive controllers in I/ O operations. Sector-level defect 

skipping slashes seek times while yielding more usable disk capacity. And 
since Adaptec controllers offer 

extended SASI/ ANSI SCSI 
compatibility, they are more 

flexible and easy to 
integrate. So getting 

your 8 / 16-bit 
system to 

market fast is 
more than a 
pipe dream. 



Your Pipeline To Profits. At 
$150.00 in large OEM quantities, 
the ACB-4000 is not only the lowest 
cost, but also the most cost effective 
complete controller solution available 
today. SASI/ ANSI SCSI compatibility 
provides a number of important benefits 
like reduced system design time, and 
device independent operation. ACB-4000 
power consumption is only about half of 
competitive controllers', further saving you 
time and money. But just as important, the 
ACB-4000 provides a direct, easy upgrade path to our multi-user system controller, the 
ACB-5000. So your present system is also your pipeline to the future. 

The Best You Can Make ..• Or Buy. The ACB-4000 solution is also available as a 
3-chip set, the ACS-4000, with complete software, PCB design and manufacturing 
information. That means you can drive board costs way below $150.00 by taking advan­
tage of your high volume manufacturing economies. And of course, we'll be happy to 
provide complete ACB-4000 boards while you are ramping up production. 

A Great Connection. For more information about Adaptec's high performance family 
of host adapters, Winchester controller boards, chips and chip sets, connect with 
Jeff Miller, Director of Marketing, 
( 408) 946-8600. Or write Adaptec, 
1625 McCarthy Boulevard, 
Milpitas, CA 95035. 

@ adaptec, inc. 
The best controller connection 

you can make ... or buy 
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Dataquest's Disc Memory Service, says MUMS' suc­
cess depends on how serious Seagate is about the 
project. 

1981, for example, Seagate announced a high-capacit 
drive using thin-film heads in what would have been the 
first application of thin-film heads in the OEM disk 
drive market. But Seagate never manufactured the 
product, reportedly because of the then-limited supply 
of heads. At the 1982 Comdex show, the company 
announced a 51h-inch cartridge drive also using thin­
film media, but Seagate never manufactured the 
product and withdrew it last spring because of concerns 
about the supply of thin-film media. 

Seagate opts for producible technologies 

"Our value added is marketing and manufacturing; as 
a result, we chose to do a product that is easy to 
manufacture and can be produced at the rate of 1,000 
per day without problems," a Seagate spokesman 
notes. "The same cannot be said for lOOM-byte, 
51h-inch drives." 

Seagate has a reputation, especially in the financial 
community, as a dependable manufacturer that meets 
or exceeds its production schedules. ''We believe the 
best-positioned vendor [in the 51h-inch market] is 
Seagate Technology, a company with an enviable 
customer list, a 40 percent market share and an 
aggressive integration/offshore strategy," states a 
market report by Wall Street investment company 
Goldman, Sachs & Co. 

In 1982, Seagate confused the microfloppy market by 
announcing that it would manufacture its first floppy 
drive. After considering Sony Corp.'s 31h microfloppy, 
Seagate bought a manufacturing license for a 31h-inch 
drive from Tabor Corp., Westford, Mass. But Seagate 
has not yet produced any floppy drives because it claims 
that the market is not ready and that it can ramp up 
once the form-factor debate is settled. 

However, the company also has a reputation for 
announcing and then shelving innovative products. In 

Seagate is now concentrating on producing the 
industry standard 51h-inch ST412, which is cranked out 
by the thousands each day at the company's assembly 
lines. The company has also begun high-volume produc-

Shakeout looms In 51/.-lnch Winchester market 

As the explosive market for 514-inch 
Winchester disk drives drew competi­
tors, observers began to wonder how 
soon the market would become 
saturated. "Despite the fact that the 
514-lnch Winchester market is the 
computer hardware Industry's fastest­
growing major segment, there Is no 
need for 40 to 50 manufacturers," 
says a report by Wall Street 
investment company Goldman, Sachs 
& Co. "Over the next several years, a 
select handful will emerge as the 
prosperous leaders, relegating the 
rest to second-tier status." 

The companies best positioned for 
the prosperous tier are Seagate 
Technology, Tandon Corp., Miniscribe 
Corp., International Memories Inc. 
(IMI) and Computer Memories Inc. 
Most of these suppliers have large 
contracts with IBM Corp. Miniscribe 
and Seagate, for example, depend on 
IBM for at least 50 percent of their 
business. 

Disk drive analyst Jim Porter, 
author of Disk/Trend Report, says 
that 51.4-inch Winchesters will account 
for more than 90 percent of rigid disk 
drive shipments by 1986 and that four 
or five companies will ship most of 
those units. He predicts that more 
than 2.4 million 51/.4-lnch disk drives 
will be shipped annually by 1986, 
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compared with 214,000 In 1982. 
This year, suppliers that have IBM 

contracts learned an important lesson 
-IBM giveth, and IBM taketh away. A 
sharp curtailment In IBM's orders with 
Seagate, Miniscribe and IMI forced a 
drop in the companies' stock prices 
and slowed production. What caused 
the slowdown is not clear. Observers 
speculate that IBM increased the 
number of its suppliers, added an 
overseas supplier or planned to ramp 
up its own 51/4-lnch production line; 
most OEM suppliers know that IBM 
will begin to produce its own 51/4-inch 
Winchesters soon. But most sources 
believe that IBM deliberately over­
ordered to avoid a component 
shortage that would slow production 
of the PC XT. 

Large companies will alter market 
"Early decisions to produce Inter­

nally by only a few companies (such 
as IBM, Digital Equipment Corp. and 
Apple Computer Inc.) could sharply 
alter the (OEM vs. captive) balance in 
favor of captive production," Porter 
predicts. Porter forecasts that captive 
shipments will represent only 18.9 
percent of all less-than-30M-byte, 
51/4-inch Winchesters shipped in 
1986. 

Seagate, with a blue-chip customer 

base, is In the best position to ride out 
the storm. In addition to IBM, Seagate 
supplies a large number of drives to 
Apple, DEC, Hewlett-Packard Co. 
and numerous smaller companies. 
Tandon is also in a strong position 
because of its solid leadership in the 
floppy drive market. 

Others are not so lucky. Late last 
year, Dlsctron Inc., a subsidiary of 
Computer & Communications Tech­
nology Corp., decided to drop out of 
the 51/4-inch Winchester market. 
Disctron, the product of the merger of 
Rotating Memory Systems and Data 
Peripherals Corp., introduced a series 
of 514-lnch Winchester products at the 
1982 fall Comdex show but could 
ramp up production on only one. The 
company says it will continue to 
market its low-end 8-inch drives, 
including a 20M-byte, 8-inch car­
tridge disk. 

Porter believes Disctron will be the 
first of several 514-lnch Winchester 
makers that won't be able to withstand 
either the competition from large 
component producers or the price 
competitiveness in the market. Like it 
or not, the 51/4-inch Winchester is 
becoming a commodity, and manu­
facturers must compete for the lowest 
bidder or find a new niche. 
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RIGID DISK SHIPMENTS IN NORTH AMERICA 
(8· TO 10112-INCH FIXED MEDIA, BY CAPACITY) 
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tion of what company officials and most analysts believe 
will eventually replace the 412: the half-height, 51/.a-inch 
ST212. The question remains, however, about whether 
Seagate is serious about MUMS. From chairman Al 
Shugart and vice chainnan Finis Conner, the answer is 
a resounding yes. 

ST8100's PC XT flt causes speculation 

"I don't think they would have proceeded with this 
announcement unless they already had a customer in 
line for it," notes analyst Porter. While Conner says 
MUMS is the product of "customer demand," he does 
not comment on speculation that the customer in 
question could be Seagate's number-one drive buyer­
IBM Corp. Seagate itself fueled speculation by demon­
strating MUMS at last fall's Comdex show in a 
subsystem that fits the IBM PC. The subsystem 
package includes Seagate's new S'f9100 controller, the 
ST412HP interface and a half-height Wangtek Corp. 
tape drive. 

Porter believes that Seagate customers Hewlett­
Packard Co. and Digital Equipment Corp. rather than 
IBM will most likely buy MUMS for use in current and 
future products. He predicts that IBM and makers of 
XT-like products will buy high-end 51/.a-inch products 
for multiuser systems. 

Makers of 8-lnch Winchesters welcome Seagate 

Makers of low-end 8-inch Winchesters, such as 
Northern Telecom Inc., Ann Arbor, Mich., applaud 
Seagate's entrance into the 8-inch market. "I have been 
trying to tell people for the past year that 8-inch 
products can already deliver what 51/.a-inch drives will 
only be promising for the next couple of years," says 
Richard E. Stusek, director of marketing at Northern 
Telecom. The company reduced drive prices after 
Seagate's entry, and Stusek believes price competition 
won't hurt the stagnant market. D 
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Up to 70 MB of fast-access fixed disc 
or 10-MB Fixed plus 10-MB Removable. 

The CPC DSS 5300 Easy Box™ 
Winchester disc subsystem gives 
you quick expansion to your 
database and greater system 
power, using 30, 50, or 70 MB 
fixed-disc drives* or 10 MB 
fixed-disc capacity plus 10 MB 
in a removable cartridge. 
Host adapters make installation 
quick and simple for the following 
computers and I /0 busses: 

• IBM PC® • Apple II® 
• MultibusrM • TRS-8011®&111® 
• S-100 Bus •STD Bus 
• 0-bus™ • Unibus™ 
• EXORcisor II™ • SASl™/SCSI 
• Versabus ™ • 6800 

In a cabinet only 4.5"x8.55"x 12", 
weighing 13 pounds, the DSS 

5300 Easy Box disc subsystem 
combines your choice of 5.25" 
Winchester disc drives, an 
intelligent controller for up to 
two drives, power supply, and 
control panel. Access time is 30 or 
40 ms, depending on drive type. 
Controller microprogramming 
permits these powerful functions: 

• Automatic seek • Overlapped 
and verify seeks 

• Automatic read • Sector 
retries; error Interleave 
detecti?n and • Error logging. 
correction. 

•Alternate track •Off-line copy 
or sector 
assignment. 

Get complete specifications and 
prices now by calling the sales 
office nearest you. Improve your 
system performance the 
Easy Box way! 

'5 and 1 O MB drives are also available outside 
North America. 

(]f)\ Cynthia 
[)Peripheral 

Corporation. 
766 San Aleso Avenue 
Sunnyvale, CA 94086 
(408) 745-0855 
TLX6770005 

EHtern Regional Office 1661 Worcester Road Framingham, MA 01701 (617) 879-6644 Southwest Regional Office 25251 Paseo de Alicia Laguna Hills, CA 
92653 (714) 859-1571 Cii Honeywell Bull Cynthia Peripheral Division Rue Jean·Jaures 78340 Les Clayes-sous-Bois France I Tel: (3) 462.70.00 Telex: 696054F 
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Save your customers time, 
space, and money with X" 
data cartridges. 
When 3M invented the X" 
data cartridge, they designed 
it to be fast, dependable, 
small in size, and big in 
capacity- up to 67 megabytes 
today, with more in store 
for the future. No wonder 
more and more systems 

designers are finding it the 
perfect choice for backing up 
Winchester drives. 45 mega­
bytes of data can be transferred 
from disk to tape in under 
nine minutes-with no time 
lost for media changes. One 
cartridge does it all! It would 
take a stack of 38 eight-inch 
floppies* to hold the same 
amount of data. The cartridge 

is small enough to fit in a 
coat pocket-and rugged 
enough to be transported that 
way, too. 
New rules of standardization. 
Industry standards are now 
being formulated which will 
improve interchangeability of 
X 11 recorded data cartridges 
across most major manufac­
turers' X 11 drive systems. 



Th is means concerns about 
compatibility are diminishing. 

The logical choice. 
The ~"data cartridge is the 
logical choice for designers 
specifying back-up systems 
for Winchester drives. It's 
small , reliable, easy to handle 
and transport, and has a 
very low cost per megabyte. 

These high capacity car­
tridges are useful for archival 
storage and program loading, 
too. So don't wait, give your 
customers the future. Put 
this innovative technology to 
work in the next computer 
system you design. Data 
cartridge drives are available 
from over 30 manufacturers 
throughout the world. 

For more information: 
For more information on 
how 3M ~"data cartridges 
can save your customers 
time, space, and money, write 
to Chris Binner, National 
Sales Manager-OEM 
Market, Data Recording 
Products Division, Building 
223-5N, 3M Center, St. Paul, 
MN 55144. 

"Double sided/ double density 1024 format 8 " diskettes. 

3M hears you ... 

3M 



Northern lelecom's 8'' Winchester. 

Better memor . 
Better reliabili . 

• · Better service. 
Better dia nostics. 
Better ava abili . 
Better read on. 



Better memory. 
Northern Telecom's MERCURY* disk drive has 225 mega­

bytes of memory; the largest 8" capacity in volume production 
today. The same components used in this drive are also in 
90 and 180 megabyte versions. Even higher capacity versions 
available in the same basic design in future. 

Better service. 
No routine maintenance or field adjustments. Modular 

design for total interchangeability of all sub-assemblies. Plus, 
you have Northern Telecom's network of service centers-135 
in the U.S. and 19 in Europe. 

Better availability. 
Not announcing! But shipping 225 megabytes today! Have 

75,000 square feet of manufacturing space. Plus another 75,000 
square feet when you need it. 
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•Trademark of Northern Telecom Li mi led. 

Better reliability. 
Mercury disk drive can be mounted in any plane. Contains 

significant component reduction for simplicity of operation. Has 
oxide media, and mini-composite heads: simple and reliable. 
Embedded servo control. Plus, Northern Telecom's heritage. 

Better diagnostics. 
Has both power-up and background diagnostics. Thirteen 

automatic pre-write checks. Automatic power monitoring 
capability. Speed regulation monitoring. And more can be 
brought to your computer panel by our intelligent interface. 

Better hurry. 
Call today for your evaluation unit! Toll-free V800-521-FAST 

or your nearest district sales office: (714) 955-0450, (408) 
297-6800, (313) 973-4534, (214) 239-0803, (617) 357-5159. 
Northern Telecom Inc., Memory Systems Division, 100 Phoenix 
Drive, P.O. Box D, Ann Arbor, MI 48106. 
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Century Data Systems' New 590 Megabyte 
Winchester Disk Memory 

AMS 571-our largest, fastest disk memory-is loaded 
with value. New thin film heads and oxide media put 590 
megabytes into a very compact, very economical pack­
age. To enhance system performance we've increased 
the data transfer rate to 1.98 megabytes per second 
while reducing the average head positioning time to 19 
milliseconds. All for OEMs. And all at a very competitive 
price! 

What's more, the AMS 571 gives your system a record 
low cost of ownership. Combining traditional Century 
Data Systems quality with inherent Winchester reliability, 

we've created a disk memory with an MTBF in excess of 
10,000 power-on hours. A disk memory with quality built 
in for a lifetime of reliability. 

Here's a terrific disk memory with great flexibility. Design 
your controller to pack all this new performance into your 
system-or to emulate practically any other Winchester 
disk memory. 

Find out how the buy of the Century gives you a strong 
competitive edge in quality, capacity, performance, and 
price. Contact: Century Data Systems, 1270 N. Kraemer 
Boulevard, Anaheim, CA; (714) 999-2660. 

() Century Data Systems 
CIRCLE NO. 21 ON INQUIRY CARD AXeroxCompany 

© 1983 Century Data Systems 



8·1NCH AND LARGER DISK DRIVES · 

ALPHA DATA INC. 

AMPEX CORP. 

MINI-MICRO SYSTEMS/April 19, 1984 

ramp-launched heads, 
pressurized clean air system 

rack mount. self·tesl 
dlagnoetlca 

lhln-lllm headl, on-line 
and off-line diagnoatlca, 

rackmounlable, 3370 
tectd IOlogy 

thin-film heads, on-line 
and off-line diagnostics, 

rackmountable , 3370 
technology 

9768-compallble, dual 
8CC888 SMO 

dual access SMD, A-M 
soft-sectoring 
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lb 
1 M40 

: .__ __ _ 
M80 

M160 

4300 

8432 

8533 

M2280, 
M2284 

M2294 

M2298 

HIGHTRACK COMPUTER TECHNICK GMBH 

T 
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X Marksman 8-bit parallel 
transfer, optional formatter for 

disk/tape streamer 
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With all the claims and counter­
claims regarding capacities, 
availabilities and shipments of 
half-height 5.25" Winchesters, it's 
sometimes difficult to determine 
the facts . 

FACT. In early 1983, Microscience 
asked over 40 OEMs to participate 
in a 120-day evaluation program of 
our HH-612 10 MB half-height drives. 

We randomly selected 150 drives 
for these field tests. 

The evaluation proved that 
Microscience has the performance, 
quality and price today's small 
business and portable computer 
manufacturers demand. 

FACT. Microscience ended 1983 with 
a significant 
order backlog . 
We could have 
shipped more, 
but we will not 
sacrifice quality for quantity. 

Our returns are less than 1%. 
Every drive undergoes rigorous 
testing in our advanced, computer­

Tl 
controlled test 
facilities. 

FACT. Micro­
science is rapidly 
expanding its 
highly automated 
manufacturing 
operation in 
California. 

By the end of the first quarter, 
1984, we will be .able to meet more 
of the demands of large OEMs and 
distributors. And by the end of the 
year we will have expanded 
production by a factor of five. 

Until then, when we commit to 
a quantity and shipment date, 
those commitments will be 
met. No ifs . .. HH-612 
no ands ... no TYPICAL STARTING CURRENTS 

buts. 
~ ~· ~ i.... [Z ~o ~ titi~n 

"""' 

" 4 FACT. Micro- ~ 3 
science disk < 2 
drives have 
extremely low 
voltage 2 4 6 8 10 12 14 

TIME AFTER TURN-ON (Seconds) 
require­
ments . . . the lowest in the industry. 

In every stage of our design we 
used procedures and components 
that would be misers with power 
yet still provide long-term 
performance and reliability. 

FACT. Microscience drives aren't 
limited to functioning only in the 
horizontal position. 

With the growing 
use of portable 
computers and 
increasingly 
compact pack­
aging, we 
designed our 
stepper motor 
and head 
carriage 
assembly to 
permit flexible 
placement of 
the disk drive. 

Positioning 
that is best for 
you, not us. 

FACT. Microscience 
engineers use only 
proven technology advances in an 
innovative manner to produce 
disk drives that perform reliably. 

That's why we incorporated 
plated media, microprocessor­
controlled spindle motors and 
servo-positioning, embedded 
guard bands, extensive self­
diagnostics and optional signal 
processing. 

Plated media will stand up to 
the rigors of portable computer 
usage. 

Microprocessor-controlled servo­
positioning keeps the heads pre­
cisely on track by reading servo 
information written in the gaps on 
both sides of each data track. 

Microprocessors constantly 
monitor drive performance 
and report irregularities 
to the user. They make 
repeated checks during 
operation and test themselves 
during Power Up. 

Small business and portable 
computers don't have the luxury 
of a lot of excess power capacity. 

••• ••• 
Microscience 
International 
Corporation CIRCLE NO. 22 ON INQUIRY CARD • •• 

575 E. Middlefield Road 
Mountain View, CA 94043 

Media-embedded guard bands 
keep the carriage head from 
exceeding pre-determined limits 
and protect the drives against 
" wall crashes." 

Microscience uses only standard , 
off-the-shelf mechanical and 
electronic components in our 
drives so we can meet your 
demands as your system 
sales grow. 

And, every 
component is 
second-sourced 
to ensure tested 
and approved 
availability. 

FACT. In addition to our 10 MB 
half-height Winchesters, we have 
several other major advances in 
development. 

But we will not announce them 
until they have been thoroughly 
tested and proven in our manu­
facturing and test operations as 
well as in the field. 

When we say they are available 
later this year, they will be 
available. 

FACT. Microscience has one of 
the best, most responsive support 
teams of engineers available in the 
industry today. 

We will not vie for your business 
on price alone. 

We are concerned with providing 
a product that is reliable . . . a 
product that has extensive capabil­
ities and expanded performance .. . 
a product we can deliver in 
volume . .. and a product we can 
produce for you at a fair price. 

For more straight talk regarding 
your half-height Winchester 

needs, 
call or 



• UNPARALLELED 8-INCH WINCHESTER DRIVE 
CAPACITY AND PERFORMANCE. 

The drive is on. Your 
customers expect more 
and more from computer 
systems today. And one 
of the best ways to stay 

ahead is to specify 8-inch 
Winchester drives from 
NEC Information Systems. 

Take the D2257, for 
example. It provides 167.7 

megabytes of storage with access 
time of 20 milliseconds. It's the 

highest capacity available at any 
speed. And it's available right 
now - in volume. 

Proven reliability from the 
people who make Spinwriter. 

Throughout the computer industry, 
NEC's Spinwriter means superior 

quality and reliability. 
So its not surprising 

our 8-inch Winchester 
drives perform at two 
to three times the 

industry's MTBF. 
And our average 
repair time is 

just 30 minutes. 
That means 

lower service 
costs and in­

creased customer 
satisfaction. 



We use a conventional SMD 
interface. 
So our drives are easy to use. 

It's simple to integrate NEC's 
8-inch Winchester drives into your 
system. The reason is our standard 
Storage Module Device (SMD) 
type interface. 

In addition, you wind up with 
significant savings in installation, 
packaging, maintenance and cost­
of-ownership. 

NEC. Technology drives us. 
NEC has been pioneering 

advancements in electronics for 

Choose from four high 
performance capacities: 

25.7, 42.5, 85.0 and 167.7 MB. 

almost 85 years. We've been developing 
disk drives since 1959. 

Our8-inch 
Winchester drive 
technology is state-of­

the-art,.while other 
NEC drives 

An evaluation 
unit will be shipped 
within 72 hours from the 
time your PO is received. 

incorporate such advanced technology as 
plated media, thin-film heads and optical 
recording. 

Clearly, NEC remains at the leading 
edge. 

For more information on NEC 8-inch 
and 51/4-inch Winchester and flexible 
drives, or the name of your nearest NEC 
representative, call 1-800-343-4418 (In 
Massachusetts, call 617-264-8635). You'll 
find out why more and more OEM's are 
saying "NEC and me." 

' A standard SMD interface, 
standard forms factor and 
low de power requirements 
mean easy system 
integration. 

NEC 
ARD 

CIRCLE NO. 23 ON INQUIRY CARD Mf 
NEC Information Systems, Inc. 
1414 Massachusetts Avenue 
Boxborough, MA 01719 



Only our Macrolink In­
telligent Disk Controller (MIDC) 
offers full software and disk pack 
compatibility with the P-E IDC 
system. Using such advanced 
features as on-board ECC logic 
and micro-coded bit slice tech­
nology, MIDC corrects errors of 
up to 11 bits without operating 
system overhead. And when you 
plug this single-board controller 
into your Series 3200 CPU, you 

can mix or match four SMD 
drives from independent 
suppliers to put up to 2400 
Mbytes on line. 

MIDC is shipped from stock 
with installation manual, cables 
and a one-year limited warranty. 
Of course, it comes complete 
with the high reliability, tested 
performance and attractive 
pricing you'd expect from the 
world leader in P-E interfaces. 

Find out about the largest 
family of P-E compatibles going-

including memory, COMM, tape 
and more. Call today for prices 
and details . MACROLINK INC. 
1150 East Stanford Court , 
Anaheim, CA 92805-6887. 
Telephone (714) 634-8080. 
TWX 910-591-1671. 

Installed and serviced 
nationwide-call for details. 

m maetoBiink" 
CIRCLE NO. 24 ON INQUIRY CARD 

Everything for Perkin-Elmer systems, except the computer. 



IBM CORP. 

3344BZ 

IBIS SYSTEMS INC. 

5380-84 14 

KENNEDY CO. 

6172173 8 

MEGAVAULT 

26, 80, 116 8 

MEMOREX CORP. 

114 8 

2520 16 

22 .6, 37.7 48.3 

26.5, 79.6, 45 
116.1 

47.5 70 

MICROPOLIS CORP. 

1456 8 331 .8 20 

30 

3, 5 

1, 3, 7 

8 

10 

MITSUBISHI ELECTRONICS AMERICA INC. 
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20 

split-linear motor 

linear voice coil 

rotary voice coil 

bit serial 

SMD, ANSI , 
Disk Bus 

68,020(01) 

1,995;3, 195 

SMD, ANSI , 2,310(0500);2,610(0500); 
SCSI 2,900(0500) 

rotary stepper 4.4x8.5x14 double data 2,770(01);1,800(0500) 
motor rate SA4000 

closed-loop 4.62x8.55 SMD 3,700(0500) 
balanced rotary x14.32 

voice coil 

opt. dual access 

dedicated landing zone, auto 
positioner latch ;opt. power 

supply, dual por1 
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Qgality 
51Alncll 
Drives. 

From 
FUJITSU 
Fujitsu quality has come to mean a 
lot of things to a lot of people. High 
performance, unparalleled reliability, 
and technical expertise, built on more 
than 15 years experience. · 

This consistent quality is re­
flected in Fujitsu's complete line of 
SV4 inch drives. The product line in­
cludes half high drives ideally suited 
for compact applications, standard 
STS06 drives for general applica­
tions, and high performance drives 
for applications where greater 
capacities and faster access times 
are required. 

Fujitsu's complete 5% inch 
product line. Quality that's exclu­
sively Fujitsu. 

For more information contact 
the Fujitsu America Sales Office near­
est you. Northwest: (408) 946-8777, 
Central: (612) 835-7025, East Coast: 
(617) 229-6310, Southwest: (714) 
558-8757, Europe: 44-1/493-1138. 

42 

HALF HIGH STANDARD HIGH PERFORMANCE 

CAPACITY (MBytes) 7 113 7 113 120 127 31/ 55 / 86 

AVERAGE POSITIONING TIME (ms) 95 83 35 

DIMENSIONS (inch) (HxWxD) l.6x5.7x8.0 3.3x5.7x8.0 3.3x5.7x8.0 

INTERFACE STS06 I SA4000 STS06 I SA4000 STS06 I SA4000 

POSITIONING METHOD Buffered Buffered Rotary Voice-
Stepper Stepper Coil 

New products are indicated in red . 

STORAGE PRODUCTS DIVISION 

Quality Lives 

FUJITSU 

CIRCLE NO. 25 ON INQUIRY CARD MINI-MICRO SYSTEMS/April 19, 1984 



NEC INFORMATION SYSTEMS IN". 

02248 

02247 

Q3247E, 
02257 

02300 

7050 

6650 

MINI-MICRO SYSTEMS/April 19, 1984 

&·INCH AND LARGER DISK DRIVES 

opt dual port and computer 
interfaces 

automatic carriage/spindle 
locks;dual port option 

automatic carriage/spindle 
locks;dual port 

option;scheduled delivery: 
Sept. , 1984 

automallc C8l'l'ilgel 
apindle locks 

automatic carriage/ 
spindle locks 

43 



03441 , 
03442 

03461, 
03462 

03481 , 
03482 

QUANTUM CORP. 

Q20t0. 
20 30 

SHUGART CORP. 

1004 

4004, 4008 

STORAGE TECHNOLOGY CORP. 

8650 

1771 

TECSTOR INC. 

TELEFILE COMPUTER PRODUCTS INC. 

1'3183 

T3285 

MK182F 83, 116.1, 
165.9 

VERMONT RESEARCH 

8010 
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The only reason you're not using 
Pioneer's disk drive tester already. 

If you still haven't seen the Pioneer 
hard disk drive tester in action, it's time 
to take a look. And judge for yourself. 

Beginning with the price tag, every 
aspect of the Pioneer Qualifier™ is 
designed to meet your requirements for 
pocketbook and performance. 

It's the only tester to interface with 
any and all SMD drives. 

It's the only one with a hefty 20-
megabit per second capability. Even at 
triple the price. 

It's the only one that can read and 
transfer Fujitsu's error map right into 
your computer. In seconds. 

It's the only one that will format to 
your custom specs. And it does it at one 
megabyte per second. Over five times 
faster than by computer. 

It pinpoints your errors to a specific 
media sector. And separates the correct­
able from the uncorrectable. So you can 
detect and log either Set. California). Rep opportunities a\a1lable 

Have you ever seen a tester that does 
all that? 1' -Rionaar 

And also checks the address mark h 
capability of your drive? And isolates C!)CIGfC 

Qua lifier is a re~istered trademark. 

MINI-MICRO SYSTEMS/April 19, 1984 CIRCLE NO. 26 ON INQUIRY CARD 45 



THOMAS EDISON DIDN'T 
HEJUSTMA 



INVENT THE LIGHT BULB. 
DE IT WORK. 

Fifty years before Edison, people were inserting 
filaments into glass tubes, taking out the air, 
sending in current and hoping the filament 
would glow. 

But in 1879, Edison attacked the bigger 
problem of how to distribute the electricity. So 
that by developing the power grid first, he was 
able to determine the precise combination of 
carbon rod, vacuum, voltage and current that 
his lamp would demand. 

At Priam, we build our disc drives with a 
similar focus-on your system's requirements, 
and on your production schedule. It's a commit· 
ment that has made us the leading U.S. manu­
facturer of high-performance, high-quality 811 

voice-coil Winchesters-from 35 to 500Mb. 
A commitment we're now making to our new 
86Mb 51/i'' drives as well. It's why we provide 
total, industry-standard interface support, 
including ST412, SMD, SCSI, IPI-3, and our own 
Priam interfaces. And it's why we've just opened 
a new, automated production facility, one of the 
largest and most modern in the OEM world. 

Priam. When it comes to high-performance 
disc drives, check with us first. We'll make sure 
it works. 

~ ... ~·~·· .... " .. ~ -- ~"-411 .. .. • .., .. .. 

JUST THE RIGHT DISTANCE FROM 
THE LEADING EDGE. 

20 West Montague Expressway, San Jose, CA 95134 



WORK FAST. 
BUT WORK SMART. 

48 

You've got to work fast to get ahead in the systems and sub­
systems business. But you'll just spin your wheels if you don't also 

work smart. 
That's why disk drive vendor selection is so important. 

And VERTEX is the smart choice. 
We work fast. In our first full year of production we will 

deliver over 30,000 30MB, SOMB and 70MB VlOO SW' 
Winchesters. That's because the VlOO was designed 
intelligently with a low parts count, simple assembly 
procedure and "off the shelf" components. This design 
approach provides greater manufactureability, but it also 
means higher reliability and margins. 

Our new V2100 lOOMB 5\4" Winchester is an 
extension of this design philosophy. The V2100 family is 
based upon our VlOO family. By increasing bit density and 
implementing the ST412HP interface (with lOMbit/second 
transfer rate) we've maintained our four-platter, eight-head 

configuration. So you get lower cost and higher reliability. 
And since few changes were made to upgrade the 

VlOO family to the V2100, we'll be able to get up the high 
volume production ramp faster. 

Speaking of fast ... the V2100 also has a 25msec average 
access time (including settling) and a microprocessor interface 

that starts head arm movement at the first seek pulse. 
Every VERTEX drive is backed by the best Winchester engi­
neering and manufacturing team in the business. So get 

your system and sub-system plans going now. Call 
us at (408) 942-0606. Or write VERTEX, 2150 Bering 
Drive, San Jose, CA 95131. 
It's the smart decision. 

VERTEX 
PERIPHERALS 

You Can Plan On Us ... 

CIRCLE NO. 28 ON INQUIRY CARD MINI-MICRO SYSTEMS/April 19, 1984 



5.25-INCH AND SMALLER DISK DRIVES 

AMPEX CORP. 

~~P.13, 

• • • • 

. . . 

M ' , 

65.6, 75 

MINI-MICRO SYSTEMS/April 19, 1984 

closed-loop 
linear 110ice coil • • '"~ ' 

. "' . ~~-: 0 ::;_:IJ4ir .~ ~ 

thin-film media, four independent 
Winchester spindles in one pack­

age with two power supplies 

lhin-tllm media, four indll08!1del1t'I 
W•IChlltlr apindlell In one pack· 

age with two power aupplils 

dadlcatacl head landing 
zone, IUomlllic carriage n11urn 

and lock 

dedicated head landing 
zone, automatic carriage return 

and lock 

~electronics houled in 
separate 3.25-x-S. 75-x3.75-

inch module 
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CYNTHIA PERIPHERAL CORP. 

Dllll;DllttGIPI 

DATAFLUX 

EVOTEK 

M2241, M2242, 
M2243 

EXT-4075, 
EXT-4175, 
EXT-4280, 
EXT-4380 

50 

thin-film disks, automatic 
positioner retract 

thin-film plat1l9 media, 
on-board diagnostics 

8110ftmllllwllh 
~headl 

thin-film plated media, two-piece 
design with shock mounts 

._'l;,7 RU.coding 
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OUR COMPETITORS CAN 
TALK PLATED MmlA, 

BUT THEY 
CAN'T DISH IT 001: 

Everyone's 
talking about 
plated media. How 
it's more reliable 
than oxide media. 
More durable. 
More everything. 

We couldn't agree more. Unfortunately, our 
competitors ' talk is just that: long on puff and short 
on product. 

Because, puffery aside, the Tandon Winches­
ter Company is the only major hard disk drive 
manufacturer with plated media in true high 
volume production. 

How we got there is an instructive story. One 
that clearly shows the difference between Tandon 
and our competitors. 

Six months ago, when our competitors were 
dragging their feet on plated media, we were 
building a factory to do what they claimed was 

impossible: to produce and ship high performance 
plated media drives in high volume at prices lower 
than most vendors charge for ox ide media. 

Now that we've proved it's possible, every­
one's jumping on the plated media bandwagon. 

But all their talk can't match what we're 
delivering. Our factory is in full production. Which 
means that all our drives up to 50 MB can offer all 
the advantages of plated media. Today, not someday. 
In high volume, not in premium production runs. 

And while our competitors have been talk­
ing louder and louder; we've been turning up the 
volume on our plated media production even 
higher. Future Tandon Winchester drives are 
coming soon. All will use plated media exclusively. 

Which means we' II be in the interesting 
position of delivering even more products our 
competitors will still only be talking about. 

TANDON WINCHESTER COMPAlft 

lanaon 
lHE DRIVING FORCE BEHIND lHE SMALL COMPUIER INDUSTRY. 
Tandon Corporation. 20320 Prairie, Chatsworth, CA 91JU. (213) 993-6644, TWX: 910-494-1721, Telex: 194794. Regional Sales Offices: Boston (617) 938-1916 • New York 
(201 ) 851-2322 • Atlanta (404) 934-0620 • Chicago (312) 530-7401 • Dallas (214) 423-6260 • Irvine (714) 669-%22 • Santa Clara ( 408) 727-4545 • Frankfurt, West Germany 

6107-2091, Telex: 411547 •London, England (0734) 664-676, Telex: 848411. Distributors: Hall-Mark, Kierulff. Schweber: 
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Get results with 

lli•i·llicra 1111e•1 
CAREER 
OPPORTUNITY 
SECTION ••• 

When you advertise in Mini-Micro Systems, 
you can be sure of reaching 
only the people you are trying to recruit. 
Every reader is a potential employee. We 
reach the highest percentage of all 
significant personnel in our industry. You'll 
find us not only effective, but a more 
economical magazine. 

for space reservation 
contact: 

Peggy Gordon 
203-964-0664 
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M2860-3 

MODULAR COMPUTER SYSTEMS INC. 

20.2 

MINI-MICRO SYSTEMS/April 19, 1984 

5.25·1NCH AND SMALLER DISK DRIVES 

closed-loop 
linear voice coil 

opt. SECA interface 

auto positioner lock, dedicated 
landing zone 

half-height drive 

dedicated landing and lhlpping 
..ione. automatic aclullor lock, 
automatic spindle brake, 

shock mountl 

dedicated landing and shipping 
zone, automatic actuator lock, 

automatic spindle brake, integral 
shock mounting 
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I 
! .Q 
~ 
..., RODIME PLC. 

Sertea R0200 

Series R0200E 

SHUGART CORP. 

812 

706,712 

SYSGEN 

TIEXAS INSTRUMENTS INC. 
-~--

5251122 12.78 

525/61 

TULINCORP. 

TL.213. TU26, 
TL.240 

56 

5.25·1NCH AND SMALLER DISK DRIVES 

stepper motor 

claeecMoap 
nMry wlce cal 

closed-loop 
rotary voice coil 

dedicatad head landing/shipping 
zones; apindle-actuator lock 

dedicated head 
landing/shipping zones 

intelligence Incorporated within 
form factor ol driw 

thin-film plaled media, scheduled 
delivery: June 1984 

up to two 5.25-inch Winchesters, 
20 K-byte streaming cartridge 

backup, controtler 

pl 

plated media 

plated media 

error conectlon compatible with 
moat small ers 

.error correction compatible with 
most Hewlett Packard computers 

thin-film di8k8, automatic actualor 
lock with dedicated landing zone 

thin-film disks, ALL encoding 
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CARTRIDGE DISK DRIVES 

,,. 

b I 
,~ 

~ 

I 
,,., 
1~ ,eo ~~ 

ATHINAIUM TICHNOLOQY INC. 

Aegia 1010 12.75 closed-loop ST506 drive electronics housed in 
(12.75) linear voice separate 3.25-x 5.75-x 3.75-inch 

coil module 

AMPEX CORP. 

OFR932 2 fix4'<1 rotary, car- SMO/CMO rack mount 
tridge linear 

OFR 964 4 fixed rotary, car- SMD/CMD rack mount 
!ridge linear 

OFR 996 6 fixed rotary, car- SMO/CMO rack mount 
!ridge linear 

DM9300AQ 315 19 linear motor SMD CDC 9766-compatible 

OM9399Q 312 19 linear motor SMD 

aALL ILICTRONIC SYSTEMS DIVISION 

BOA SO (54.7) 5 linear stepper SMD/Trident variable length sectoring 
motor 

BDA80 (82.9) 5 linear stepper SMD/Trident variable length sectoring 
motor 

BOA 100 5 linear stepper SMD variable length sectoring 
motor 

CARDIFF TECHNOLOGY INC. 

0240 20(20) closed-loop ST506 thin-film heads and disks 
linear voice 

coil 

CENTURY DATA SYSTEMS INC. 

C2075 voice coil SMD 

TSO linear motor ITU SMD tabletop or rack slide mount 

T200 linear motor ITUSMD 

T300 linear motor ITL, SMD CDC 9766-compatible 
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COMMlmD 
TODEC? 

So are we. And , we're committed to the individual 
systems buyer, too. We give the little guy the 
edge he just can't get anywhere else. We under­
stand the system builder's time constraints , and 
we're flexible enough to work with them . 

We bring the latest technology to our added 
value DEC systems long before anyone else. And , 
we rel ieve you of the complex, time-consuming 
task of searching for and evaluating new high­
performance products and system possibilities. 

Plus, we give you considerably faster turn­
around . With the Cambridge Digital "Edge" you 
can get many fully integrated , PDP or VAX sys­
tems in as little as 10 days. And , your system will 
be up and running upon delivery with your entire 
complement of fully supported software and 
peripherals . The best, most advanced products 
on the market today. All tested and ready to go. 

So, whether you want a fully integrated pre­
packaged system or you want to mix and match 
system components , Cambridge Digital can give 
you the performance you need in an economical 
package, ready to go the day you get it. That's 
what the Cambridge Digital "Edge," is all about. 

To receive our DEC PDP-11 based system 
catalog includ ing a description of the seven 
guarantees you get when you get The Edge, call 
or write . Main Office, Dept. 7401 , P.O. Box 568, 
65 Bent Street, Cambridge, Massachusetts 
02139. Telex 92-1401 /COMPUMART CAM . 
800-343-5504. In Mass. call 617-491-2700. 
New York District Office 516-935-3111 . 

r-----------------------~--, I want The Edge: 
Name _______ Title ______ _ 

Organization/Company _________ _ 

Address __________ ___ _ 

City _____ State/Province _ ___ _ 

Zip/Postal Code _____ Country ____ _ 

Phone No. _( _________ ___ _ 

7401 
L--------------------------~ 

Cambridge 
Di ital 

DIVISION OF COMPUMART g 
The F.dge in System Integration 

800-343-5504 
In Massachusetts call 617-491-2700 
CIRCLE NO. 36 ON INQUIRY CARD 



MODULAR COMPUTER SYSTEMS INC. 

4178-1, 4178-2 (67.4) 

4178-5, 4178-6 

4179-11 

4181-11 

Turbo-Disc 5/5 

(256.1) 

13(13) 

.__..._.,L.6.7 (6.7) 

SYQUEST TECHNOLOGY 

SQ306R (6.38) 

5017 

8010 

8520 

5017 

9.6 

19 

2 

4 

2 

CARTRIDGE DISK DRIVES 

linear motor 

linear motor 

linear motor 

linear motor 

stepper motor 

closed-loop 
stepper motor 

linear voice coil 

linear voice coil 

linear voice coil 

linear, voice coil 

ST506 

ST506 

drive level 

ANSI, SASI or 
drive level 

ANSI, SASI, or 
drive level 

drive level 

model 4178-2 features dual-port 
access, two computer interfaces 

model 4178-6 features dual-port 
access, two computer interfaces 

thin-film plated media 

includes SASI controller, power 
supply fan, wide operating tem­

perature range (O' to 50°C) 

includes SASI controller, power 
supply fan, wide operating tem­

perature range (O' to SO' C) 

ANNOUNCING T H E 

Mini-Micro Computer Digest Second Issue 
in June 

M~~.,: .... 11r11111~1!! 
Mini-Micro Computer Digest 

Mini-Micro Systems' Mini-Micro Computer Digest is an indispensable 
selection guide to minicomputers and microcomputers for value­
added OEMs. resellers and users. The Mini-Micro Computer Digest 
categorizes each offering with extensive data and comprehensive 
text. yet provides the regularity, currency and editorial content of a 
trade journal. Mini-Micro Computer Digest combines staff-written 
product /market overview articles with Mini-Micro Systems well­
regarded product tables. 

MINI-MICRO SYSTEMS in 1984: 

• 12 monthly issues 
• 2 Peripherals Digest issues . . . Spring and Fall 
• And now-Mini-Micro Computer Digest in June 

llllnl·llllara 11••••• Boston (617)536-7780/Chlcago (312)635-8800/Dollas (214)980-0318/ 
Denver (303)388-4511/Los Angeles (213)826-5818/ 
Mid-Atlantic/Southeast (215)293-1212/0range County (714)851-9422/ 
Son Francisco ( 408)243-8838 

For more Information on ZETACO, Circle No. 12 _. 



There comes a time in the life 
of an innovative, technology­
oriented company, when the 
corporate name on the door 
no longer matches everything 
that comes out through it. 
Since 1972, the products of 
Custom Systems Incorporated 
have changed dramatically. 
CSI has become the leader in 
peripheral controIIers for Data 
General and Texas Instru­
ments minicomputers. And 
we think there's even more 
we can do as computer 
technology advances through 
the '80s and '90s. So instead 
of CSI, you'II be seeing a new 
name at the bottom of our 
controIIer ads and a new 
name on one of our corporate 
doors. That new name is .. . 





Zetaco is the controller 
division of Custom Systems. 
It's a name that represents 
the complete spectrum of 
controller technology. It's a 
name that embodies leading 
edge thinking in peripheral 
control. And it's a name that 
will continue to stand for true 
emulation, transparent 
software, the industry's only 
two year warranty, and much 
more. 



Now itS easy_ for anxone 
to pick an "SMD drive 

that works with DG's BMC. 
Zetaco's new BMX-1 makes over 
60 hard disk drives plug-compa­
tible with your Eclipse/MV 
Series mini. 
Our fully emulating BMX-1 Disk 
Controller lets you interface most 
any SMD disk drive with the 
Data General BMC (Burst Multi­
plexor Channel). Regardless of 
capacity. Regardless of speed. 

No other disk controller 
gives you that kind of flexibility, 
that kind of unlimited choice. 
Only the BMX-1 lets you choose 
the disk drives that off er you the 
exact performance you need at 
the price you want to pay. 

Zetaco's BMX-1 offers four 
disk drive connect ports with 
software configurable drive 
characteristics on a port by port 
basis. Breakthrough technology 
in the use of E2-PROMS elimi­
nates switches and makes all 
functions selectable via downline 
loaded software. 

Like other Zetaco controllers, 
the BMX-1 offers complete FCC 
chassis compliance. 

Get the complete BMX-1 
story from Zetaco, 6850 Shady 
Oak Rd, Eden Prairie MN 55344. 
(612)941-9480. Telex 290975. 
European Headquarters: 9 High 
St, Tring, Hertfordshire, HP23 
5AB, England. 044282 7011 . 
Telex827557. 

Controller Div., Custom Systems Inc. 



Need for Winchester 
backup pushes 

floppies to higher densities 

Manufacturers could use new media 
to offer SM-byte floppy drives within a year 

Robert A. Sehr, Associate Editor 

The proliferation of multiuser, multitasking operat­
ing systems such as UNIX and user-friendly "shells" 
have combined to increase memory requirements for 
personal computers. As a result, the market for small 
Winchester disks should grow explosively for the 
forseeable future. Keeping pace with that growth will 
be the floppy disk drives necessary to back up 
Winchester data. 

The standard 48-track-per-inch (tpi) minifloppy 
introduced by Shugart Corp. in 1978 remains the 
predominant choice of system manufacturers. There is 
a trend in the market toward 96-tpi, 5Y4-inch floppy 
drives with capacities as high as l.6M bytes. Jim 
Porter, author of Disk/Trend Report, Mountain View, 
Calif., anticipates that IBM Corp.-which has so far 
resisted using 96-tpi drives in its Personal Computer­
will phase in 96-tpi drives over the next two years. He 
predicts that 96-tpi drives will occupy 26 percent of the 
market for double-sided, 5Y4-inch drives by 1986. 

Even while the market gradually shifts to 96-tpi 
drives, at least three new companies--Drivetec Inc., 
Amlyn Corp. and Iomega Corp.-are projecting a need 
for higher-capacity drives and are offering floppy 
drives with at least double the current generation's 
densities and storage capacities. The three companies 
are still small, but each has connected with a larger, 
established manufacturer to push their new technology 
to its ultimate potential. 

Kodak, Drlvetec could make 1 OM-byte floppy 

Last fall, Eastman Kodak Co. announced it would 
acquire a license to manufacture the Drivetec 320 drive 
at Kodak's Rochester, N.Y., plant and market it 
through a Kodak subsidiary, Data Technology Corp., 

MINI-MICRO SYSTEMS/April 19, 1984 

5114-INCH TWO·SIDED DRIVES 
TAKE OVER FLEXIBLE MARKETS 

(WORLDWIDE FLEXI BLE DISK DRIVE SHIPMENTS, MILLION UNITS) 
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8-IN. TWO-SIDED 

12 s v. -IN . ONE-SIDED 
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1978 1980 1982 1984 1986 
SOURCE: DISK/TREND REPORT 

Santa Clara, Calif. Kodak officials indicated they were 
interested in a drive that would use a technology from 
another Kodak subsidiary, Spin Physics. Spin Physics 
developed an 800-oersted isotropic media, Isomax, 
which it plans to sell to OEMs this year. Use of Isomax 
will increase bit densities to 45,000 bits per inch (bpi), 
permitting standard 96-tpi drives to quadruple capaci­
ties to 5M bytes. This year, Tandon Corp., the largest 
U.S. manufacturer of floppy disk drives, may become 

65 



DISKETTE DRIVES 

BERNOULLI EFFECT STABILIZES MEDIA 

PUMPING EFFECT 

BERNOULLI PLATE 

AIR FLOW 

FLEXIBLE MEDIA 

AIR 
MOVEMENT 

•---~- .r=: rt ~•u-...._ 
0 ---- FLEXIBLE MEDIA 

one of the first users of Isomax in a conventional drive. 
Kodak chose the Drivetec 320 drive over a similar 

high-capacity offering by Amlyn partially because of 
the 320's compactness and performance. The 192-tpi, 
half-height 320 has a 9,908-bpi bit density, and the 
Amlyn drive uses a closed-loop servo system for a track 
density of 170 tpi and a bit density of 9,500 bpi in a 
full-height configuration. 

Robert Gaskin, a researcher for Dataquest Inc. 's 
Disc Memory Service, says the alliance between Kodak 
and Drivetec could produce the world's first lOM-byte 
floppy disk drive. "The combination of the Drivetec 
drive and the Spin Physics [media] could produce a 
lOM-byte floppy drive as early as this summer's 
National Computer Conference," Gaskin notes. 

Amlyn switches to half-height package 

In the Bernoulli effect, moving air stabilizes pressure throughout the 
disk drive. The media floats on and is stabilized by a cushion of air. 

Most industry observers agree that Amlyn made a 
mistake in offering a full-height drive in a world 
dominated by half-heights. Analyst Porter predicts 
that, by 1986, 90 percent of all double-sided drives 
shipped will be half-heights. 

Amlyn is now concentrating on perfecting a half-
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Tandon heads floppy shipments, Shugart continues to slide 

Silicon Valley was once also "floppy 
drive valley." But those days are 
gone. The action has moved south to 
Chatsworth, Calif., and the San 
Fernando Valley. Tandon Corp. and 
Micro Peripherals Inc. dominate the 
explosive market for double-sided, 
48- and 96-track-per-inch (tpi), 51/4-
inch floppy drives. Not far behind is 
Chatsworth neighbor, Micropolis 
Corp. The three companies account­
ed for nearly 50 percent of the floppy 
disk drives shipped in 1982. Tandon 
alone accounted for 37.9 percent. 

Shugart Corp., the developer of the 
minifloppy that still makes 51/4-inch 
floppy drives in Silicon Valley (Sunny­
vale) , has dropped far back in the 
pack, representing only 2.8 percent of 
the market, according to figures from 
the 1983 Disk/Trend Report, pub­
lished by market analyst Jim Porter. 
Shugart still leads in shipments of 
8-inch floppy drives. According to 
Porter, however, the 8-inch market is 
stagnating. 

Double-sided, 51A-inch drives rep­
resented almost half of the industry's 
worldwide unit shipments in 1983, 
Porter says. He expects such drives 
to stay on top for many years, as 

higher-capacity versions expand in 
usefulness. Because of capacity 
enhancements and wide availability of 
half-height drives, double-sided, 51/4-
inch drives are better positioned than 
any other group to exploit the 
high-growth market for desktop and 
portable computers used for business 
applications, he says. 

Shugart is focusing its attention on 
its 31k-inch microfloppy. The market 
for such drives appears to be growing: 
Shugart recently announced a con­
tract to supply 31k-inch drives to 
portable computer maker Gavilan 
Computer Corp. 

Tandon assured itself a continued 
leadership role in the 51/4-inch floppy 
market last year by signing a $300 
million floppy disk drive contract with 
IBM. The contract reflects expected 
continued sharp demand for IBM's 
Personal Computer and the PCjr and 
indicates that it will be some time 
before IBM ramps up to produce high 
volumes of its own 51/4-inch floppy 
drives. 

Porter expects IBM to ship 285,000 
floppy drives to its captive markets 
this year and predicts the number will 
rise to 2.48 million by 1986, out of 

expected worldwide shipments of 
14.56 million. Coupled with IBM's 
shipments of 8-inch floppy drives, Big 
Blue will represent a significant 
challenge to OEMs such as Tandon. 
However, Porter believes that IBM will 
not manufacture enough drives to 
meet its internal needs. In addition, 
makers of PC compatibles will be 
battling for supplies that will keep their 
systems IBM compatible. 

Porter predicts IBM will increase its 
floppy drive track densities to 96 tpi 
from the 48 tpi in the drives used on 
the PC. More than 70 percent of all 
drives shipped last year were 48-tpi 
units. Porter expects that percentage 
to drop to 40 percent by 1986. "IBM 
will start using 1.6M-byte, two-sided 
51/4-inch drives in 1984 on new 
versions of its PC family, which will 
supersede the Displaywriter word­
processing system and System/23 
Datamaster small business system," 
Porter forecasts. 

He believes Tandon and other U.S. 
manufacturers could lose out to 
Japanese companies unless they 
speed production of 1.6M-byte, 96-tpi 
drives. 
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height drive, which it expects to introduce around the 
time of the Spring Comdex show in Atlanta. Like 
Drivetec, Amlyn's major funding source is Dysan Corp. 
Amlyn has also signed a second-source agreement with 
Micro Peripherals Inc., Chatsworth, Calif. Despite the 
company's late entry into the market for half-heights, 
Amlyn executive vice president Thomas McCrystal is 
optimistic about Amlyn's chances, especially after 
another recent infusion of capital from Dysan. 

technically advanced lOM-byte, 8-inch Alpha 10 and 
5M-byte, 51/.i-inch Beta 5 flexible cartridge drives. 

The Iomega drive features flexible media within a 
hard-jacket cartridge package with Wmchester-like 
floating heads. Based on Bernoulli technology, the 
media floats over the head on an air cushion. The media 
is stabilized by the Bernoulli forces between the 
rotating disk and a stationary flat reference plate. 

One primary stumbling block to widespread accep­
tance of the Drivetec and Amlyn products is that the 
drives are not interchangeable; that is, they cannot 
read each other's media. Both drives can read diskettes 
with lower densities, however. As with other stan­
dards, market preferences rather than the decision of a 
standards committee will likely solve the problem. In 
the meantime, system integrators comtemplating the 
use of a high-capacity floppy drive must choose the 
drive they expect to proliferate. 

Floppy drives have the advantage 
of lower media costs and 
simpler integration. 

Increasing capacities of 51/.i-inch Winchesters had a 
bad effect on the market for which the Alpha 10 was 
designed-low-end 8-inch Wmchesters. Last fall's an­
nouncement by Seagate Technology of a half-height, 
8-inch, lOOM-byte Wmchester drive, however, may 
give the Alpha 10 a shot in the arm. ''We're certainly 
wishing Seagate every possible success," says Iomega 
president Gabriel Fusco. 

Seaaate's half-height f loppy may help Iomega 

The third player in the market for high-capacity 
flexible media, Iomega, also is making a comeback after 
a slow start. The company was slowed by internal 
problems and by a market described as not ready for its 

Fusco obtained new funding after reorganizing and 
streamlining the two-year-old company. He secured 

Apple, IBM moves ease mlcrofloppy controversy 

When Sony Corp. introduced the 
31h-inch microfloppy drive several 
years ago, it didn't know it was 
opening a can of worms. Sony 
appears to be in the winner's circle 
with its 31h-inch form factor micro­
floppy after taking on Matsushita and 
two of the biggest names in U.S. 
magnetic recordi~BM Corp. and 
Dysan Corp. It also won the favors of 
Apple Computer Inc. and Hewlett­
Packard Co., which have adopted the 
Sony drives for use in their microcom­
puters. 

IBM, used to dictating standards to 
the U.S. market, discovered that it 
could not sell a non-standard 4-inch 
floppy disk to its captive market or to 
OEMs. The company was forced to 
withdraw the drive from the market. 
Dysan, with a major stake in drive 
manufacturer Tabor Corp., Westford, 
Mass., as well as media supplier 
Brown Disc Manufacturing Inc., 
Colorado Springs, Colo., continues to 
battle for the 31/4-inch form factor. 
Matsushita, along with Hitachi Ltd. 
and Maxell Corp. of Japan, continue 
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to push the 3-inch form factor, but 
most have restricted their efforts to 
Japan-where it remains strong-and 
have surrendered their U.S. market­
ing to the 31h-inch form factor. 

Jim Porter, disk drive analyst and 
author of Disk/Trend Report, predicts 
that worldwide shipments of micro­
floppy drives will reach 810,000 units 
this year and 3.01 million in 1986. 
Dataquest Inc., a San Jose, Calif., 
market research company, projects 
1984 shipments of microfloppies at 
598,000, rising to 4.22 million in 1986. 
In addition, Sony recently agreed to 
supply 31k-inch disk drives for Apple's 
new Macintosh and Lisa 2 personal 
computers. Dataquest researcher 
Robert Gaskin believes the Sony/ 
Apple agreement just about retires the 
controversy in favor of the 31h-inch 
form factor. He also notes that HP has 
shipped more than 75,000 31k -inch 
drives with its small computers, far 
outstripping any other contender. 

However, James DeStefano, direc­
tor of business planning at Dysan, the 
largest supplier of software duplica-

tion on minifloppies, does not agree 
that the battle is over. The bottom 
line, he says, is software distribution. 
Dysan has committed large resources 
to making software-duplication ser­
vices for 31/4-inch diskettes widely 
available. Dysan is also marketing a 
subsystem manufactured by Con­
corde Peripherals Inc., Costa Mesa, 
Calif. , that uses Tabor Corp.'s 31/4·inch 
drive. 

Despite industry observers' expec­
tations that Apple's Macintosh will win 
big, DeStefano does not think Apple 
will be the deciding factor in the 
microfloppy controversy: "There is still 
a pretty big name out there that's 
undecided," he notes, referring to 
IBM, which must now find a new 
standard to embrace. An industry 
analyst who does not want to be 
named predicts that IBM will not only 
embrace the 31k-inch form factor but 
also will integrate it into a forthcoming 
portable computer, which is expected 
this year. 
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Cut your material handling 
and inventory management 
costs dramatically . . . 

For specific application details call 
the Digital Products Group at 
( 404) 448-5770 

with our radio-I inked 
terminals - a wire-free link 
between your computer 
c;ind your roving personnel. 

• Hand-held and/or vehicle-mounted 
terminals transmit and receive real 
time data and ~ermit interactive 
communications. 

• Your computer can directtrucks. pickers, 
supervisors and other personnel on the 
move. for more efficient receiving. 
material tracking, locating, picking, 
replenishment and shipping. 

• Bar code scanners eliminate human 
input errors and speed handling 
procedures. 

• Compatible with most computers. 

Electromagnetic Sciences, Inc.~ 
125 Technology Park/Atlanta 

Norcross. Georgia 30092 

CIRCLE NO. 38 ON INQUIRY CARD 
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DISKETTE DRIVES 

long-sought second-source manufacturing agreements 
with SCI Corp., Huntsville, Ala., for the drives and 
with Verbatim Corp., Sunnyvale, Calif., for the media. 
In the company's first effort in the end-user market, he 
secured a distribution agreement with Computer Land 
retail stores to sell "Bernoulli boxes"-packaged sub­
systems featuring the Alpha 10 and a controller with an 
interface for the IBM PC. 

The high-capacity flexible media 
products from Drivetec, Amlyn and 
Iomega will face competition from 
other backup technologies. 

The company is now concentrating on shipping the 
Beta 5 series of 5M-byte, fr~-inch Wmchesters. Iomega 
plans to increase its capacity to lOM bytes to simplify 
backup for the lOM-byte Winchesters now standard on 
PC XT-compatible systems. Fusco has also moved the 
company's corporate headquarters from Ogden, Utah, 
to Stamford, Conn. , to bring the company closer to 
financial centers and increase its visibility. 

FROM 2-PHASE TO 5-PHASE 

DC STEPPING 
MOTORS 

DC stepping motors designed and manufactured by 
"ORIENTAL MOTOR" have been used in various fields 
to control speed, position and synchronism. 
e2-Phase Hybrid Type 

0.9'/1.8' ... ... . Mounting Size: 2.3"sq/3.4"sq 
0.9'/1.8'/3.6' ... Mounting Size: 1. 7"sq 

~ ~~l!NTAL MOTOR® 
SINCE 1885 

ORIENTAL MOTOR U.S.A. CORP. 
LOS ANGELES OFACE: 213-515-2264 NEW YORK OFACE : 201-882-0480 
CHICAGO OFACE: 312-577-0310 SAN JOSE OFACE: 408-988-2655 
BOSTON OFRCE: 617-568-8514 

Visit us at ELECTRO '84, May 15-17 
CIRCLE NO. 40 ON INQUIRY CARD 

This year, Tandon may become one of 
the first users of lsomax in a 
conventional drive .. 

The high-capacity flexible media products from 
Drivetec, Amlyn and Iomega will face competition from 
other backup technologies such as streaming-tape 
drives and data cartridges. Floppy drives have the 
advantage of lower media costs and simpler integra­
tion. "No matter what backup devices a system 
integrator chooses, there will always be a need for a 
floppy drive on a system for input and output of 
software," says Ivo Adam, former vice president of 
marketing at Drivetec. ''Why should anyone have to put 
on two backup devices?" 

However, technology is advancing. Cartridge and 
tape drives will one day be able to compete cost­
effectively as software I/O devices with floppy drives. 
In preparation, floppy makers must keep an eye on 
increasing recording densities through perpendicular 
and vertical recording. 0 

CRAIG DATA CABLE CO., INC. 
652 Glenbrook Road 

To Order, Call Toll-Free 

800-243-5760 
Stamford, CT 06906·0444 
203-356-9315 

--­... 
l . 

-

* PRICE BREAKTHRU * 
RS232C DATA SWITCHES 

• Switches all 24 signals with pin 1 
carried through 

• Speed/code transparent 
• All AS232 female connectors 
• Gender change optional 
• AB SWITCH $60.00 (Shares 2 

devices) 
• ABDE SWITCH $90.00 (Shares 4 

devices) 

GENDER MENDER 
Handy to have around for that 
AS232C cable with the wrong 
gender connector. Can be wired 
with a null modem configuration to 
attach to your present cable. ONLY 
$14.00 each! 

EXTENDED DISTANCE DATA CABLES 
EDC25 $16.00 both ends & .60 per foot 
EDC12 12.00 both ends & .40 per foot 
EDC08 12.00 both ends & .30 per foot 
EDC04 11 .00 both ends & .20 per foot 
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Half-Height 
Family of 
High­
Capacity 
5.25" Floppy 
Drives From 
Philips 

We met Europe's exacting standards and became the 
leader in 96 tpi 5.25" flexible disk drives. 

Now we're bringing you our field-proven technology, 
Philips' patents, and manufacturing experience in our 
latest 5.25" , Half-height 96 and 48 tpi drives. 

• Design simplicity -our drive design uses 20% fewer 
mechanical and electrical parts. They run longer 
(10,000 hrs MTBF), cooler, and use less power~ 

• Dynamic disk registration -Philips' proprietary 
double-clutch clamping cone ensures diskette inter­
change, repeatable centering, and prevents media 
damage even after 50,000 insertions. 

• Dip switch configurable -easy programming in 
production environment, decreased chance of 
configuration change, and no jumpers required . 

• Precise, split-band actuator-highest track 
positioning accuracy in the industry for increased 
data recovery. 

• Manganese/zinc, glass-bonded, ceramic heads -
high resolution, low noise R/W signal , and extended 
media/ head life. 

Rigorous testing will prove our drives are unsur­
passed in performance. 

And unequaled in reliability. 
All made possible by Philips' technology and 100% 

tested premium components. 

SPECIFICATIONS X3131 
(SSDD) 

Capacity (unformatted) 250 KB 
Track density 48 tpi 
Positioning time 6 msec. 
(track to track) 

X3132 
(DSDD) 
500 KB 
48 lpi 
6 msec. 

PHILIPS 

X3133 
(SSDD) 
500 KB 
96 tpi 
3 msec. 

X3134 
(DSDD) 
1 MB 
96 tpi 
3 msec. 

Interface ANSI/ INDUSTRY STANDARD 
Media ECMA 66 ECMA 66/70 ECMA 78 ECMA 78 

Warranty: One year on all parts and labor 
(seldom used) . 

Available in volume for immediate shipment. 
Call or write today'for a FREE report on Disk Drive 

Evaluation Techniques and more information on our 
family of flexible 5.25" drives. 

Philips Peripherals, Inc. 
385 Oyster Point Blvd. Unit 12 
South San Francisco, CA 94080 
(415) 952-3000 

PHILIPS 
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BASF SYSTEMS CORP. 

6102 

BERING INDUSTRIES INC. 

2895 double-sided 

BILLINGS COMPUTER CORP. -----142M single-sided 

143M 

143M1 

subsystem 

COMPUPRO SYSTEMS 

Floppy Disk 
(subsystem) 

CONTROL DATA CORP. 

double-sided 

single-sided 

double-sided 

9406-4 double-sided 
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&·INCH DISKETTE DRIVES 

500 

500 

500 

77 

71 

77 

71 

48 4.9x8.4x15 

48 6.96x17.4x22.63 

48 

3,710(01) 

550(01) ; 
420(0500) 

610(01) ; 
505(0500) 

510(01); 
427(0500) 

2,995(01) 

3,495(01) 

3,295(01) 

406(01); 
510(01000) 

995(01) 

IBM, Intel compatible interfaces 
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I 
h t 

~ 
c DATAPOINT CORP. 
~ 

1401 double-sided 
(subsystem) 

double-sided 

single-aided 

single-sided 

FD-511 double-sided 180 
(subsystem) 

DATA SYSTEMS DESIGN 

440 slngle-slded 

480 double-sided 

ELCOMATIC LTD. 

ACP1500 double-sided 

ACP700(AC) double-sided 

ACP750(AC) double-sided 

HEWLETT PACKARD CO. 

9895A (dual double-sided 
subsystem) 

9895A (single double-sided 
subsystem) 

HITACHI AMERICA LTD. 

HONEYWELL INC. 

DIV9803 
(subsystem) 

INNOTRONICS CORP. 

410 double-sided 

INSTOR CORP. 

80 single-sided 

85 double-sided 

85P double-sided 

SMDR double-sided 

IOMEGA CORP. 

Alpha 10 single-sided 

MATCHLESS SYSTEMS 

SL-848-1 single-sided 

SL-848-2 2600 double-sided 

MEMOREX CORP. 

550 double-sided 

MICRO PERIPHERALS INC. 

41 

42 

MILTOPE CORP. 

MITSUBISHI ELECTRONICS AMERICA INC. 

M2894-063 double-aided 
M2896-063 double-sided 

72 

S·INCH DISKETTE DRIVES 

77 5.25x17.3x22 

48 

48 2.25x8.55x12.40 

2,490(01) . """" 'l 
. "'·· ..:~i 

3,490(01) DEC RX02 emulation for the Q-bus 

3,895 

550(0500) 

408(0500) 

442(0500) 

5,910(01) 

4,580(01) 

contact vendor 

2,500(01) 

3,000 

3,500 

4,000 

3,500 

1,080(01000) 

305(01000) 

350(01000) 

ST506 interface 

~'!i'P:~ ... 
' . "'° '-"• .. @ 

10,000-hour MTBF 
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Now, A Brand Preference And Attributes Report 
That Tells You Where Your Product Stands 

And Why 
Mini-Micro Systems ' new PAR (Pref­
erence and Attributes Research) 
Report tells you where you and your 
competitors stand in the value­
adde<l market and why. 

Conducted separately among two 
major value-added sample groups 
(Mini-Micro Systems' value-added 
OEMs and resellers, and value­
added users) , PAR is a guide to your 
present sales potential in one of the 
fastest growing segments of the 
computer market. But, PAR goes 
beyond the basics. It also provides 
powerful insights into what you 
must do to increase your share of the 
market against intensifying 
competition. 

P·A-R! 
i-E P 0 RT, -..... , 

• Do volume buyers in the 
value- added market prefer 
your product(s)? Or your 
competitor's' 

• What do they think of your 
product's availability and 
delivery' 

• Do they think your aftersales 
assistance is below or above 
average? 

• Is your price right' 

• Is your product readily 
available? Compatible' 
Reliable' 

• Are you on PAR? 

CIRCLE NO. 42 ON INQUIRY CARD 

PAR respondents were asked to list their first, second and third brand choices 
in PAR's unaided survey of 35 distinct product categories that include: 

• Minicomputers 
• Microcomputers 
• Terminals 
• Printers 
• Plotters 
• Hard Disk Drives 
• Floppy Disk Drives 

• Tape Drives 
• Add-in/ Add-on Memories 
• Modems 
• Multiplexers/Concentrators 
• Controllers 
• Software 
• Media 

They were asked to substantiate their choices by indicating each brand's 
perceived strengths and weaknesses : 

• Compatibility 
• Ease of operation 
• Price 
• Reliabil ity 

• Availability/Delivery 
• Availability of Aftersale 

Assistance 

The PAR Report provides valuable insights you need to build successful 
marketing and sales programs in today's more competitive arena. And it's 
available now! To receive your copy, send your check for $250* to PAR 
Report, Mini- Micro Systems , 221 Columbus Ave., Boston, MA 02116 . 
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"One copy of the PAR Report is free to cu rrent advertisers in Mini-Mitro Systems magazi ne 
only through your MMS regional sa les manager. 

Mini-Miera IVSll!•S 
221 Columbus Ave., Bosron, MA 02116, (617) 536-7780 
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Cahners Publishing Publishers of over 30 specialized magazines in Building & Construction 
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~ MODULAR COMPUTER SYSTEMS INC. 

8·1NCH DISKETTE DRIVES 

----.,,,.,,---4521 

4522· 1 single-sided 

523· 1 single·sid_ed_ .-...._ ...... _ 

MOTOROLA MICROSYSTEMS 

EXORdisk Ill 1 double-sided _ ....... ~ .... .;.. 
NCR CORP. 

NEC INFORMATION SYSTEMS INC. 

FD1165 '1 double-sided 

PERSI INC. 

277 single-sided 

2998 3200 double-sided 

PLESSEY PERIPHERAL SYSTEMS 

91 O subsystem 1,600 double-sided 
(formatted) 

QumeTrak 842 1600 double-sided 

REMEX DIV./EX-CELL·O CORP. 

RFD 4000 1600 double-sided 

SCIENTIFIC MICRO SYSTEMS INC. 

FWT Series 
(subsystem) 

SHUGART CORP. 

801 

851 

TANDON CORP. 

TM848E·1 

TM848E·2 1,600 

TEXAS PERIPHERALS 

01-0018 

01·0038 1800 

TOSHIBA CORP. 

ND-400 

YD-180 1600 

ZENITH DATA SYSTEMS 

Z-207 

74 

double-sided 

double-sided 

double-sided 

double-sided 

93 

91 

91 

91 

91 

91 

10 

91 

500 45 

500 76 45 8.72x4.38x15.4 

500 

500 77 48 4.5x8.55x14.57 

500 77 48 4.56x8.55x14 

500 48 

500 77 48 4.62x8.55x14.25 

500 48 

500 77 48 2.3x8.55x12.2 

500 

500 77 48 4.5x8.5x14.75 

500 48 

48 

500 77 48 

3,495 

453(0500) 

for Unibus-based systems; includes 
power supply and cables 

microprocessor controlled, 
LSI circuitry, brushless direct 

drive operation 

interfaces to Datapoint 1800, 1550 
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LONG LIVE THE 
SUPERMINIFLOPPY 

76 

3.33MB ON ONE 51//' DISKETTE. 
Drivetec's 3.33MB SuperMinifloppy™ 
creates new tracks others are sure 
to follow. You see, high capacity is 

just one benefit of this 
drive's field-proven 

(we've shipped 

thousands) technology advances. 
For instance, our track-following 

servo instantly responds to servo 
information on each sector of each 
track. So you get a built-in guarantee 
of diskette interchange even if you 
write in Death Valley and read in 
Dubuque. 

And 2. 78MB of formatted 
capacity means your customers 
can load very large programs or 
files with very few diskettes ... one, 
for example. 

Our high-compliance Gumball 
Heads™ are manufactured in-house 
and virtually eliminate head and 
media wear. That reduces your 
service burden and increases 
customer satisfaction. 

The SuperMinifloppy also reads 
48tpi or 96tpi diskettes, and uses a 
standard floppy interface and 500 
Kbit/ second transfer rate. So 

integrating the new standard in 
flexible disk drive technology will 
seem like old hat. 

RELIABLY TRANSPORTABLE. If 
your system or sub-system is 
portable, or easily transportable, the 
SuperMinifloppy is perfect. 

Our servo and head positioning 
system requires no adjustment, just 
like old fashioned floppies, only 
better. Because we guarantee on­
track performance. It's easy with 
features like our Absolute-Vertical 
clamping mechanism which pro­
vides accurate, repeatable diskette 
registration. 

The 3.33MB SuperMinifloppy 
is much more cost-effective than 
multiple floppies or low-end 
Winchesters, as well. And since 
flexible drive technology is designed 
for head-to-media contact, you get 
near-Winchester 
capacity 
with-
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Drivetecs 3.33MB Half-Height SuperMinifloppy 
Delivers Guaranteed Diskette Interchangeability And 
'Iransportability--Field Proven In Thousands Of Systems. 

out Winchester head-aches from 
head slap during transport. 

Of course, our half-height 51.4" 
format provides still more benefits 
including low power consumption 
and less 
weight for 
a more 
compact, 
portable 
system. 

RUGGED 
BACKUP. 
One discus-
sion is sure to get your back-up .. . 
back-up. Conventional floppies 
require multiple diskettes to provide 
adequate capacity. Tape is old 
fashioned and much more costly. 
Winchester cartridges are yet to 
prove their reliability , and are also 
quite expensive. 

The SuperMinifloppy however, 
delivers high capac ity, random 
access and guaranteed inter­
change and reliability. At the 
same time, typical media cost 
is less than $10.00 so off-
line storage costs are 
minimized. 

It is also perhaps the most 
manufactureable of your viable 
back-up selections. We designed the 
SuperMinifloppy to be assembled 

with only one size screw. There is 
no interior cabling to the PCB. In 
fact, only one adjustment is required 
in the manufacturing process. 

That means your supply of the 
SuperMinifloppy is assured. And it's 
backed up by a team that includes 

the original patent 
holders on flexible 
drive head and media 
technology. 

So put life into 
your system today. 

Call us at ( 408) 946-2222. Or write 
Drivetec, Marketing Dept., 2140 
Bering Drive, San Jose, CA 95131 . 

DRIVETEC 
Creating New Tracks 
In Drive Technology 
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!" 
57.5mm 

MODELS MOD 
423 & 413 

~ 
33.5mm 

MODELS MOD 221 & 211 

~ 

Canon. 
The choice. 
Canon gives you lots of choices with their 5-1/4" floppy drives 
and lots of reasons why they should be your choice. 
The choices: 
• Standard half-height panels - or panels 20% thinner than half 

height: 33.5 mm. 
• 96 TPI - or 48 TPI. • Single drive - or double drive. 
• Double drive with two stepper motors. 
The reasons a Canon floppy drive should be your choice: 

Our single drive is only 33.5 mm high - 20% less than a 
standard half-height drive; our double 
drive is only about two-thirds the height 
of a full size drive. 

The single drives weigh 1.2 Kg, the 
double drives 1.9. 

The single drives use 0.8A (12V and 
5V); the double drives 0.9A (5V) and 
1.3A (12V). As you can see, our 
double drives use 25% less power than 
two separate single drives- even ours! 

Single-pushbutton media locking and 
ejection, and anti-crunch mechanism to 
prevent damage to improperly inserted 
media. Pushbutton is locked while 
heads are loaded, automatically. 

Canon 
MD0211 

&221 

33.Smm 

Standard 
Half-height 

42mm 

a.smm free space1 

Extremely thin wear- and shock-resistant head - designed 
and manufactured by Canon. Soft-landing head mechanism 
eliminates tap damage ... brush less direct drive motor .. . low 
parts count ... quiet operation ... total head shielding ... circuit 

design minimizes noise interference. 
Further, our single drives can be used in existing designs 

because they're available with half-height front panels. The 

Canon 
MD0423 

&413 
Dual Drive 
57.Smm 

0 

Standard Drive 

82.Smm 

2 drives In 2/3 space 
of one standard drlVe I 

electronics of all our drives are 
compatible with an industry 

standard interface. 
Canon offers its single drives with track 

densities of 96 TPI, double density, 
double side, which can store 1 Mbyte 

per disk; and its new 48 TPl-drive which 
can store 0.5 Mbyte per disk. Both of 
these are available, in quantity, now. 

We have much more to tell you about 
these drives. Call Lee Heller at 

(516) 488-6700, Ext 4958, 
Canon U.S.A., Inc., 

Disk Drive Division, One Canon Plaza, 
Lake Success, NY 11042. 

Canon 
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5.25-INCH DISKETTE DRIVES 

I .,, .!' ..... 
tJ '.I . ,,. ,_.. 1~

1

/I ~ 
!I~ 'if'!#: ltOi ;, It~ ,.,,., ~·~ ~"./ 

ALPS ELECTRIC CO. LTD. 

single· sided 250 40 48 1.61x5-
500 double-sided 156 250 80 48 1.61x5.75x8 

250 8G 96 U1.S.'5lil 
AFD 222 1000 double-sided 94 250 160 96 1.61XS.75x8 

AMDEK CORP. 

AMDISK V 250 48 

AMLYN CORP. 

5855 single-sided 170 

5860 16000 double-sided 88 500 154 170 3.25x5. 75x8 

5865 double-sided 500 54 170 

1860 3200 double-sided 88 500 154 170 3.25x5.75x7.6 

164 

5850 8000 single-sided 88 500 154 170 3.25x5. 75x8 890(01) ; evaluation kit available for IBM PC, 
500(0500) Apple II, Ill; uses UHR II media; drive 

handles 5 diskettes simultaneously 

ANALOG AND DIGITAL PERIPHERALS INC. (ADPI) 

Easi·Disk 80 110- 200 40 48 t .ex&.'1x7.9 995(01); ~~-=wiltlcase Model 1 895(0500) 

Easi-Disk 1000 double-sided 80 110- 200 80 96 1.6x5. 7x7.9 1,300(01); RS232C interfaC'e available with case 
Model 2 995(0500) and power supply 

Easi-Disk double-sided 80 110- 200 80 96 t .8115 7x7.9 1,400(01) ; 
Model 3 995(0500) 

ANDERSON JACOBSON INC. 

460 double-sided 81(13.5lia$ 1,595 
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lll APPLE COMPUTER INC. 

Ouodisk 
subsystem 

ATARI 

1050 single-sided 
subsystem 

BASF AG 

single-sided 

156 

single-sided 

6118 50011000 double-sided 158 

6128 double-sided 

6138 1000 double-sided 79 

6148 double-sided 

C. ITOH ELECTRONICS INC. 

Y0-380T double-sided 

CANON USA INC. 

MOD211 double-sided 

MOD 221 double-sided 

MOD 413 double-sided 

MDD 423 double-sided 100 

CONTROL DATA CORP. 

double-sided 

9408 125,250 single-sided 80 

95 

CGRS MICROTECH INC. 

single-sided 

COLUMBIA DATA PRODUCTS INC. 

400 

COMMODORE BUSINESS MACHINES INC. 

8250 2100 

COMREX INTERNATIONAL INC. 

1000 single-sided 

CROMEMCO INC. 

CFO double-sided 

DDF 780 double-sided 250 
(dual drive) 

80 

5.25·1NCH DISKETTE DRIVES 

125 

125 ,250 

125 .250 40 

125 , 250 

125 , 250 80 

250 

250 80 

500 

500 

250 

250 80 

250 

250 80 

250 

125, 250 40 

125, 250 

125, 250 80 

125. 250 

125, 250 80 

250 

250 

125 

125 35 

125 

125 n 

250 

250 

250 40 

48 

48 

48 2.27x5.91x7.74 

96 

96 

48 

96 

96 

96 

48 

96 

48 

96 

48 

48 

48 

1.32x5.9x8.7 

2.3x5.9x8. 7 

3.38x5.88x8 

96 3.38x5.88x8 

48 

96 

48 

48 

48 

96 

96 

48 

48 

48 

1.625x5.88x8 

7.1x15x15.5 

795(01) 

499(01) 

350(0500) 

300(01) 

350(01) 

·- .,,,,.-,~.~v~ 

~~~::~~ ~Ll.>lt:~:~ '{~pl.}~ '' 

standard hall-height front panel 
available, push-button clamping 

700(01) one spindle motor, 2 stepper motors, 

190(01000) 

220(01000) 

595(01) 

2,195 

2,195 

699 

595(01) 

1,295(01) 

push-button clamping 

for use with Cromemco System 
Zero computer 
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ODUCING THE EXTRAORDINARY 
N OEM FAMil...Y OF FLOPPY DRIVES 

SERIES SM0 100 

31'2'' 
MEDIA 
SIZE 

4" x 1.57" x 5.98" 

so soo 
51.4" 

(1/ 2 High) 

5.75" x 1.6" x 7.68" 

S0 300 

SY•" 
(1 / 3High) 

5.75"x 
1.1 " x 9.27" 

Extraordinary is the best word we could find to 
describe the new Epson family of 3 Yi'' and S Yi'' floppy 
disk drives. Because there is nothing ordinary about 
them. 

Max. Capacity (2 Sides) 500 KB 1000 KB 500KB 
(Unformatted) 

Drive Motor Speed 300 RPM 300RPM 300 RPM 

Track Density 67.5 TPI 135TPI 48TPI 

Access Time 6msec 3 msec 6 msec 

1000 KB 1604 KB 

300RPM 360 RPM 

96TPI 96TPI 

3msec 3msec 

500KB 

300RPM 

48TPI 

15 msec 

The 3W' drives, for instance, feature two-sided 
capacities up to lMB. And some draw so little 
power they can operate on batteries. 

The half-height SW' drives offer capacities from 
SOOKB to l.6MB and access times down to 3 msec. And the one-third height SW' drive is the industry's slimmest. 

But that's only part of the story. What really makes them extraordinary is the fact that they're Epson 
drives. Designed and built by the people who have made "qualify in quantity" their trademark around the world. 

That means they're designed and engineered with such state-of-the-art 
features as noise and RF shielding, ultra-high precision head positioning and 
loading, perfect disk centering, reduced power consumption and heat 
generation. But, even more importantly, it means they're manufactured by 
the people who have established the lowest rejection rate in the industry. 
When you buy Epson, you buy confidence. 

If you'd like more information about the extraordinary Epson family 
of floppy drives and how they can solve your storage problems, write or call 
us today. 

SW Region (71 4) 751 -1919 • NW Region (408) 985 -8828 • SE Region (404 ) 458-9666 
NE Region (617) 245 -8007 • CENTRAL Region -(815) 338-5810 

CIRCLE NO. 45 ON INQUIRY CARD 

EPSON 
EPSON AMERICA, INC. 
OEM Products Division 
Peripherals Group 
3415 Kashiwa Street, Torrance, 
CA 90505 (213) 533-8277 
Telex: 664277 



DRIVETEC INC. 

0320 

HEWLETT-PACKARD CO. 

HI· TECH PERIPHERALS CORP. 

-25 

MICROPOLIS CORP. 

MITSUBISHI ELECTRONICS AMERICA INC. 

M4854 

M4855 

82 

1600 double-sided 

double-sided 

5.25-INCH DISKETTE DRIVES 
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NISSEI SANGYO AMERICA LTD. 

FB501 

FB502 single-sided 87.3 

FB503 double-sided 

FB504 1000 double-sided 87.3 

PHILIPS PERIPHERALS INC. 

3131 single-sided 

X3132 double-sided 80 

X3133 single-sided 

X3134 1000 double-sided 80 

QUME CORP. 

OumeTrak 142 double-sided 

OumeTrak 542 500 double-sided 175 

OumeTrak 592 double-sided 

Rl!MEX DIV./EX·CELL·O CORP. 

RFD 480 double-sided 

RFD 481 250 single-sided 80 

RFD485 double-sided 

RFD 486 250 single-sided 80 

RFD 960 double-sided 

RFD 961 500 single-sided 147 

RFD 965 double-sided 

966 500 single-sided 94 

1600 single-sided 

3200 320 double-sided 100 

SHUGART CORP. 

200 single-sided 

400L single-sided 260 

450F double-sided 

455 500 double-sided 94 

465 double-sided 

SPERRY 

8439 double-sided 
subsystem 

TANDON CORP. 

TM50· 1 single-sided 

TM50·2 500 double-sided 98 

TM55·2 double-sided 

TM55·4 double-sided 90 

TM100·1 single-sided 7$ 
TM100·2 double-sided 75 

TM101-4 90 

TM102-2 2000 90 

TEAC CORP. OF AMERICA 

FD-55A single-sided 93 

MINI-MICRO SYSTEMS/April 19, 1984 

5.25·1NCH DISKETTE DRIVES 

250 

250 80 

250 

250 80 

250 "40 
250 40 

250 80 

250 

250 40 

250 

250 

250 40 

250 

250 40 

250 

250 80 

250 

250 

500 

500 154 

250 

250 40 

250 

250 40 

31 .25 

250 

250 40 

250 

250 80 

250 40 

250 40 

250 80 

500 80 

125, 250 40 

48 

96 

48 

96 

48 

48 

96 

96 

48 

48 

96 

48 

48 

48 

48 

96 

96 

96 

96 

170 

170 

48 

48 

96 

48 

96 

48 

48 

48 

96 

48 

48 

96 

96 

48 

1.61x5.75x8.03 

1.61x5.75x8.03 

1.61x5.75x7.9 

1.61x5.75x7.9 

3.24x5.75x8 

2.11X5.75x8 

1 .61 x5.75x8 

2.11x5.75x8 

1.61x5.75x8 

3.25x5. 75x8 

3.25x5.75x8 

1.63x5.75x8 

1.625x5.75x8 

1.625x5.75x8 

3.38x5.81>c8.3' 
3.38x5.87x8.29 

a.38ii6.nct.a& 

3.38x5.87x8.29 

1.825115.16li8 

I 
tfi' 

200(01); 
150(0500) 

225(01); 
170(0500) 

235(01); 
200(0500) 

300(01) ; 
225(0500) 

185(0500) 

210(0500) 

315(0500) 

255(0500) 

220(0500) 

210(0500) 

160(0500) 

295(0500) 

255(0500) 

255(0500) 

210(0500) 

135(0500) 

149(0500) 

177(0500) 

197(0500) 

246(0500) 

298(01) ; 
175(0500) 

1.11 
~ 

s· 
i= 
~ 
II 
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< 
II 
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S.25·1NCH DISKETTE DRIVES 

double-sided 93 125, 250 40 48 

single-sided 

FD-55F double-sided 3 250 80 96 

FD-55G double-sided 

TECHTRAN INDUSTRIES INC. -------980X 

980XX ___ _,.., 
981X 

TEXAS PERIPHERALS 

01 -0053 48 

TOSHIBA CORP. 
-------------~ ND-04 D 

ND-06 D 1000 double-sided 97 250 80 --------- ------ -------

WORLD STORAGE TECHNOLOGY INC. 

FD 0111 ·5 

FDD1 21-5 250, 500 single-sided 

FDD211 ·5 

FDD221·5 500. 1000 double-sided 

Y-E DATA INC. 

YD-274 -~=.,.....,_-double-sided 

YD-280 double-sided 

YD-380 

YD-480 

YD-580 500 
ZENITH DATA SYSTEMS 

Z-37 

Z-87 

86 

---
94 125, 250 

94 125, 250 

80 

80 

80 

80 

40 

96 

48 

96 

48 

96 

96 

48 

4. 75x8. 75x12.5 

3.25x5. 75x8 

1.61x5.75x8 

360(01) ; 
190(0500) 

360(01) ; 
190(0500) 

1,475 

550(01) ; 
350(0500) 

1,699 

999 dual floppy drive, 1 00 K-bytes per 
diskette (as much as 160 K-bytes 

with Z89·37 controller card) 
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8plclllclllln llM ml llXMi Di 111-6 121-6 211-6 221-6 112-6 212-6 
8.0 8.0 5.25 5.25 5.25 5.25 5.25 5.25 5.25 5.25 

Heads (number) 2 2 
Access: 

OEM's have relied 
Track-to-Track (msec) 3 3 20 20 5 3 5 3 20 20 
Average (msec) 91 91 275 275 !Kl 110 !Kl 110 275 275 

Unformatted Capacity 
(Kbytes) (FM) 400 600 125 250 125 250 250 500 125 250 

our flexible disk (MFM) 600 1600 250 500 250 500 500 1<XXl 250 500 on Track Density (TP1) 48 48 48 48 48 96 48 96 48 48 
Drive Size (in.) Height 4.5 4.5 3.25 3.25 3.25 3.25 3.25 3.25 1.62 1.62 

drives for lOyears. 
Width 8.55 8.55 5.75 5.75 5.75 5.75 5.75 5.75 5.75 5.75 

Le 14.25 14.25 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 

Beforewechangedourname, ourfamilyof products are the half-height 5 lf.i-inch flexible disk drives. We've 
was known as Siemens Flexible Disk Drives. Now, we identified them as FDDl 12-5 and FDD212-5. They 
are WORLD STORAGE TECHNOLOGY, but our maintain WST's reputation: quality, competitive 
family, capabilities, reliability, and customer support pricing, and availability. These new models take up 
activities are as strong as ever. half the space of the conventional 

WST's flexible disk drives - known - w sr 5lf.i-inch flexible disk drives. And they're 
worldwide-span the entire breadth of !WI deliverable in OEM quantities now. 
capabilities. They include our first WORLD STORAGE T hey permit the doubling (or 
generation 8-inch flexible disk drives, TECHNOLOGY quadrupling) of data storage capacity 
our second generation 5 lf.i- inch (Formerly Siemens) in the same space as a conventional, 
models, and introducing our latest 14251 Franklin Avenue full-sized, 5 lf.i-inch flexible disk drive. 
product offering: the 5 lf.i-inch, half- Tustin, California 92680 While our drives are flexible, our 
height models. Tel: 714/ 838-1491 TLX: 182727 standards of reliability and quality are 

We pride ourselves on the fact that 4602 Scotts Valley Drive not. 
f ·1 be d · d t Scotts Valley, California 95066 our am1 y mem rs are es1gne o Write! Right Now! 

408/438-6760 
meet and satisfy the requirements of Write to us to learn why some of the 
the OEM designer marketplace. 21 Cummings Park- Suite 226 world's leading computer companies 
Newest Members Woburn, Massachusetts 01801 choose World Storage Technology·s 

The newest additions to our family 617 l 335-9oo219oo3 flexible disk drives for their products. 
Represented By: 
• George Russell and Associates-(612) 854-11 66 • A.M.E. Sales - (913) 492·8836 • Dyne-A-Mark-(305) 771 ·6502 
• External Computer Equipment-(201 ) 661-2934 • lmtech, lnc.-(216) 666·1185 •West Associates-(214) 248·7060 
• Electronic Technical Sales Associates, lnc.-(206) 827-8086 • Electronic Marketing Associates, lnc.-(803) 233·4637 

CIRCLE NO. 48 ON INQUIRY CARD 



Q u A L 

T '84 
Disc, we have pent the last two and a half years 

develo ing sophisticated flexible disc coat ng formulations, 
process s and quality me hods. We have t med our devel­
opment to coincide wit the growing mat rity of the flexibl 
disc ind stry. 

Put Bro n Disc's advanc d technology to 
us a call at 1-800-654-48 1 ... we' ll be hap 
with yo . 1984 is our ye r. Make it yours, 

I T y 



AMDEK CORP. 

Amdlllc UI 
Amdisk OEM 3 

250 

250 single-sided 55 

MICRO DISKETTE DRIVES 

125,250 40 100 

4.25x7.5x8.75 
1.77x3.74x 

6.02 - ···._, 
SMD120 250, 500 double· sided 97 

SMD130 250,500 

SMD140 500, 1000 double-sided 96 

SMD150 125, 250 

SMD160 250,500 double-sided 97 

250. 500 

SMD180 3.5 500, 1000 double-sided 96 

540 (tarmaaed) 

3.5 270 (formatted) single-sided 415 
Single Drive 
subsystem 

JANOME SEWING MACHINE CO. LTD. 

250,500 

MICRO PERIPHERALS INC. 

500 

321 3.25 .----50_0 __ single-sided 

1000 
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3 
6 

8 

125,250 80 67.5 1.6x4x5.8 

18x4x5.8 
125,250 160 135 1.6x4x5.8 

16x4x5.8 

125,250 80 67.5 1.6x4x5.8 

1.k4x58 

125, 250 160 135 1.6x4x5.8 

2 98Xt2 8x11.2 

500 66 135 2.99x12.8x11 .2 

1.57x3.25x5.91 

1.5x3.5x6 

80 1.625x4x5.5 

1.625x4x5.5 

' ; ".Em'. .. ;~ . ' 1.82x4x5.87 

250 80 135 1.62x4x5.87 

299(01) 

160(01000) 

as a complel8 system for 
alion with Cornmodol9 84 

AC power or battery operation 

AC power or battery operallon 

baltery-powel9d 

battery-powered 

l8d 

battery-powered 

auto shultel; media protec:tion 8Ylf8m 

900(01) auto shutter, media protection system 

89 
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SANKYO SEIKI MFG. CO. LTD. 

FDIJ400.0A 
FDU 300-SA 

SHUGART CORP. 

SONY CORPORATION OF AMERICA 

TEAC CORP. OF AMERICA 

90 

1.625x4x6 

1.57lc3.64x5.0 

1.57x3.54x5.9 

1.62x4x6 

1.625x4x6 

1.825lc3.5x5.875 

1.725x4x5.375 

1.625x3.5x5.875 

1.flld.&x5.875 

scheduled delivery: Sept., 1984 

ir1'llfm:le compalible with lndustry­
llandlld mlnlllopplea; operates with 

hard-ehell cartrtdge media 

interface compatible with industry­
standard minifloppies; operates with 

hard-shell cartridge media 

Sony Interface, auto shutter 

Sony interface, auto shutter 

auto shutter 

low power requirements, flexible 
jacket microfloppy 

Sony OA-D30V interface, 
on-board microprocessor 

FC-SS c:ontroller, bezel 8Wlllable 
ln4c:olonl 

FC-55 controller available, 
head-load solenoid 

FC-55 controller available, 
head-load solenoid 

FC-65 contRlller available, 
head-load solenoid 
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DIRECTORY TO SELECTING 
DISK AND TAPE CONTROLLERS 

Q-BUS (LSl-11-11/23 PLUS 
AND MICRO PDP-11) 
DISK CONTROLLER, 14" Cartridge (2315 or 5440) Model DQ10ll 
Emulates RK05. Interfaces Diablo, Pertee and RK05J 
compatible 1/0. RT-11/RSX-11 compatible. Quad board. 
DISK CONTROLLER, 8" and 14" SMD 1/0 compatible. Model DQ202A 
Emulates RP02/RP03. Universal Formatting. RT-11, RSX-11 and 
RSTS compatible. Quad board. 
DISK CONTROLLER, 8" and 14" SMD l/O compatible. Model DQ214 
Emulates RL01/RL02. Universal Fomatting. 56-bit ECC. 22-bit 
addressing. RT-11 , RSX-11 and RSTS. Quad board. 
DISK CONTROLLER, 8" and 14" SMD 1/0 compatible. Model 00215 
Emulates RK06/RK07. Universal Formatting. 56-bit ECC. 22-bit 
addressing. RT-11, RSX-11 and RSTS. Quad board. 

DISK CONTROLLER, 8" and 14" SMD l/O compatible. Model D0228 
Emulates RM02/RM05/RM80. Universal Formatting. 56-bit ECC. 
22-bit addressing. RT-11 , RSX-11 and RSTS. Quad board. 
DISK CONTROLLER, 8" Disk Drive Controller. Model DQ404 
Emulates RL01/RL02. Universal Formatting. SA4000 1/0 
compatible. RT-11, RSX-11 and RSTS compatible. Quad board. 
DISK CONTROLLER, 8" and 14" Disk Drive Contl"lller. Model DQ413 
Emulates RP02/RP03. Priam 1/0 compatible. RT-11 , RSX-11 and 
RSTS compatible. Quad board. 
DISK CONTROLLER, 8" and 14" Disk Drive Controller Model 00414 
Emulates RL01/RL02. Universal Formatting. Priam 1/0 
compatible. RT-11 , RSX-11 and RSTS compatible. 
DISK CONTROLLER, 51f.c" Disk Drive Controller. Model D0614 
Emulates RL01/RL02. Universal Formatting. ST506/412 1/0 
compatible. 32-bit ECC. 22-bit addressing. RT-11 , RSX-11 and 
RSTS. Dual Height. 
DISK CONTROLLER, 51f.c" Disk Drive Controller. Model 00615 
Emulates RK06/RK07. Universal Formatting. ST506/412 l/O 
compatible. 32-bit ECC. 22-bit addressing. RT-11 , RSX-11 and 
RSTS. Dual Height. 

DISK CONTROLLER, 5Y• Disk Drive Controller. Model 00634 
Emulates RL01 . OMA Systems Micro Magnum compatible. 32-bit 
ECC. 22-bit addressing. RT-11 , RSX-11 and RSTS. Dual Height. 
1h" MAGNETIC TAPE DRIVE CONTROLLER Model DQ120 
Emulates TM-11. Industry Standard 1/0. Pertee compatible. 
Quad board. 

V2" MAGNETIC TAPE DRIVE COUPLER Model 00130 
Emulates TM-11. Formatted Industry Standard 1/0. (Pertee 
formatted 1/0) and V2 11 streamer tape drive compatible. 
Quad board. 
V2" MAGNETIC TAPE DRIVE COUPLER Model DQ132 
Emulates TSV05/TS-11/TU-80 (22-bit) ... Formatted Industry 
Standard 1/0 (Pertee formatted 1/0) and V2 11 streamer and 
Cache Tape drive compatible. Quad board. 
V•" CARTRIDGE TAPE DRIVE CONTROLLER Model DQ330 
Emulates TM-11/TS03. Interfaces Kennedy 6455. Quad board. 
FLOPPY DISK DRIVE CONTROLLER 8" Model 00419 
Emulates RX02. Interfaces Shugart SA850 Floppy 1/0. 
22-bit addressing Dual Height. 
FLOPPY DISK DRIVE CONTROLLER 5V4" Model 00619 
Emulates RX02. Interfaces Industry Standard 1/0. 22-bit 
addressing. Dual Height. 

UNIBUS (PDP AND VAX) 
DISK CONTROLLER, 14" Cartridge (2315 or 5440). Model DUOI 
Emulates RK05. Interfaces Diablo, Pertee and RK05J 
compatible 1/0. Quad board. 
DISK CONTROLLER, 8" and 14" SMD 1/0 Compatible. Model DU202A 
Emulates RP02/RP03. Universal Formatting. Interfaces SMD 1/0. 
Quad board. 
DISK CONTROLLER, 8" and 14" SMD l/D Compatible. Model DU215 
Emulates RK06/RK07. Universal Formatting. 56-bit ECC. 
Interfaces SMD 1/0. VAX.Quad board. 
DISK CONTROLLER, 8" and 14" SMD 1/0 Compatible. Model DU218 
Emulates RM02/RM05. 56-bit ECC. Interfaces SMD 110. 
Hex board. 
V2" MAGNETIC TAPE CONTROLLER Model Dll120 
Emulates TM-11. Interfaces Industry Standard 1/0 (Pertee 
Compatibility). Quad board. 
1h" MAGNETIC TAPE COUPLER Model DU130 
Emulates TM-11. Interfaces Formatted Industry Standard 1/0 
(Pertee formatted 1/0) and V2 " streamer tape drive compatible. 
Quad board. 
V2" MAGNETIC TAPE COUPLER Model DU132 
Emulates TS-11/TU80. Interfaces Formatted Industry Standard 
110 (Pertee formatted 1/0) and 112 11 streamer and Cache Tape 
drive compatible. VAX .Quad board. 

~Rnm~ 
DISTRIBUTED LOGIC CORPORATION 

12800 Garden Grove Blvd. • Garden Grove, CA 92643 • (714) 534-8950 • TLX 681399 
64-A White Street • Red Bank, NJ 07701 • (201) 530-0044 

12 Temple Square• Aylesbury, Buckinghamshire, England HP 20 20L • (0296) 84101 • TLX 837038 
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Now Local Multiplexing 
is as Easy as Plugging in a Lamp 

Within minutes you can put Line 
Miser™ multiplexers to work handling 
your local data traffic. Line Misers 
allow you to network your terminals. 
word processors. PCs and other data 
terminal equipment with minimal cabling 
requirements. The line savings can be 
tremendous! And now there are three 
types to choose from. 

The popular Line Miser DOVs can 

tum your ordinary phone system into a 
versatile local area network supporting 
simultaneous data and voice 
communications. Everywhere you have a 
telephone you can quickly and easily 
add a terminal. 

The new Line Miser GLM 528 combines 
T-1 speeds with large capacity. You 
get 128 async channels over a 1.544 
Mbps T-1 link. 

Line Misers™ make networks easier to build 

PACX 1
M 

DATA 
PBX 

ASYNC 
COMPUTER 

HOST 

SYNC 
COMPUTER 

HOST 

REMOTE 
COMPUTER 

HOST 
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And for low cost local multiplexing 
you can't beat the new Line Miser GLM 
510. In less than 3 minutes, you can 
add the GLM 510 to your private wire 
network to handle up to 8 async 
channels at 9600bps. 

Bright ideas in local multiplexing. 
Three more reasons to switch to 
Gandalf. Ask your local Gandalf Sales 
representative for details today. 

Fully supported technology 
from concept to customer. 

USA (312) 541 -6060 
Canada (613) 226-6500 
U.K. Padgate (0925) 818484 
Swit zerland (022) 98-96-35 



Modem manufacturers 
cut costs, add features 

Eroding profit margins are forcing suppliers of standalone modems 
to produce full-featured units, while board-level modems 

offer increased options for OEMs 

Stephen J. Shaw, Contributing Editor 

The market for low-end modems-those operating at 
300 to 1,200 bits per second (bps)-is the setting for 
continuing price and feature wars as suppliers scramble 
to differentiate their products. Increasing pressure on 
profit margins is forcing manufacturers to cut produc­
tion costs by packing more functions on fewer integrat­
ed circuits. Standalone modems are getting smarter 
and less expensive, but board-level modems are gaining 
an increasing market share. Meanwhile, the "single­
chip" modem is slowly becoming a reality. 

Personal computer boom spurs modem sales 

Fueled by rapid acceptance of personal computers, 
unit shipments of low-end modems will grow at a 
compounded annual rate of 70 percent through 1987, 
according to Dataquest Inc., a San Jose, Calif., market 
research organization (Fig. 1). Modem sales for applica­
tions involving personal computers will climb from 
$53.6 million in 1983 to $363. 7 million in 1987, 
representing a 51 percent compounded annual growth 
rate. During the same period, the average price of a 
300-bps modem will decline from $220 to $60, and the 
price of 300- to 1,200-bps devices will plummet from 
$510 to $270 (Fig. 2). 

Modem manufacturers, however, have yet to exploit 
fully a major market segment that will be key in 
realizing these attractive growth projections-personal 
computer manufacturers. For a variety of reasons, 
including costs, a lack of application flexibility and 
packaging constraints, personal computer manufactur­
ers have been reluctant to bundle modems with other 
peripherals. 

But there are indications that this is changing. Apple 
Computer Inc. announced in February that it had 
reached an agreement with Chicago modem manufac­
turer U.S. Robotics Inc. under which U.S. Robotics 
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will supply Apple with as many as 20,000 standalone 
units per month during the next three years. Apple will 
sell the modems under its own label. In mid-1982, Texas 
Instruments Inc. signed with Cermetek Microelectron­
ics Inc. and Racal-Vadic Inc. for 300-bps and 300- to 
1,200-bps integral modems to supplement Tl's 99532 
single-chip modem family. Several other modem suppli­
ers report that discussions with personal-computer 
manufacturers are under way, and similar arrange­
ments are likely to surface this year. 

Standalone modem suppliers eye profit margins 

High volumes, low prices and value-added features 
characterize the market for standalone modems. For 
example, Novation Inc., a leading vendor of low-end 
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modems, offers its 300-bps J-Cat modem at a list price 
of $149. Even at this relatively low price, competitive 
pressure mandated that the company incorporate some 
rudimentary added-value features into the modem such 
as automatic originate/answer and a diagnostics pro­
gram. This reflects the fact that end users can now 
purchase bare-bones devices-basic 300-bps modems 
with no extras that sold for $600 several years ago-for 
as little as $49. 

The downward price spiral is taking its toll on 
manufacturers' profit margins. During the past 12 
months, says P.K. Padhi, marketing vice president at 
Novation, the company's margins on retail sales have 
eroded to around 50 percent from around 65 percent. 
They could fall this year to as low as 30 percent, he 
says. OEM sales margins have dropped as well, from 
about 60 percent a year ago to a current level of 40 
percent to 45 percent. 

Decreasing margins are not unique to N ovation. A 
sales manager at Racal-Vadic reports that margins 
have slipped to around 45 percent for end-user sales 
and to 35 percent for OEM sales. "The market is getting 
to commodity prices," comments Kim Myhre, a commu­
nications analyst with International Data Corp. (IDC), 

REVENUE 

-SHIPMENTS 
Total market 

400 Shipments (000) 
Installed 

base(OOO) 

$363.7 
Average 

selling price 
Market (000,000) 

300 300-bpa modems 

z 2 iii Shipments (000) z 
0 0 Installed 
::::; ::::; 

base (000) ...J .... 
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~ 200 

I- Market (000,000) z 
z w 

1,200-bpa modems w :E 
> D.. 
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base(OOO) 
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Market (000,000) 

2,400-bps modema 

Shipments (000) 
Installed 

1982 1987 base(OOO) 
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SOURCE: OATAOUEST INC. selling price 
Market (000,000) 

Fig. 1. The U.S. personal computer modem 
market is expected to go from $45. 1 million 

a research organization in Framingham, Mass. "Those 
companies that survive will be those able to subsidize 
the lower end [of their product line] with margins from 
their higher-priced, higher-quality products." 

To combat declining margins, manufacturers are 
turning to value-added features. Led by Hayes Micro­
computer Products Inc.'s Smartmodem series, modem 
suppliers routinely add a near-standard set of features 
to modems priced below $500. Such features include 
auto dial/answer, auto re-dial, diagnostics, pulse/tone 
dialing, timed pause for a second dial tone, audio 
monitor, line-status detection and same-call voice/data 
switching. 

In the $500 to $700 single-quantity price range , 
manufacturers are offering even more. Anderson 
Jacobson Inc. recently introduced three 300- to 1,200-
bps, full-duplex modems that are differentiated only by 
the added extras. The $495 212ST incorporates most of 
the Hayes Smartmodem features, including an auto 
dialer. The $595 212AD1 provides automatic log-on/log­
off capabilities. The $695 212AD2 incorporates all of its 
siblings' characteristics plus a two-level password 
security system, down-line loading functions, speed 
dialing and a 16-number memory. 

Compound annual 
growth rate 

1982 1983 1984 1985 1988 1987 1982·1987 

151 208 310 531 1,026 2,191 70% 

226 424 714 1,210 2,176 4,258 80% 

$299 $258 $221 $197 $181 $166 (12.5%) 
$45.1 $53.6 $66.5 $104.4 $185.3 $363.7 51% 

140 181 243 367 614 1,127 52% 

215 366 609 946 1,513 2,564 64% 

$270 $220 $160 $115 $83 $60 (35%) 
$37.8 $39.8 $36.9 $42.2 $51.0 $67.6 12% 

11 27 66 161 405 1,048 149% 

11 36 104 260 652 1,667 173% 

$665 510 $435 $370 $317 $270 (20%) 
$7.3 $13.6 $28.7 $59.6 $128.4 $263.0 108% 

3 7 16 152% 

4 11 27 200% 

$900 $873 $847 $621 (3%) 
$0.9 $2.6 $5.9 $13.1 14% 

SoufCfl: Dataquest Inc. 

in 1982 to more than $363 million in 1987. Fig. 2. Modems operating at 300 bps currently account for the largest slice of the total US. 
Shipments over the same period will grow at modem market, but shipments of 1,200- and 2,400-bps units are expected to grow at 
a 70 percent compounded annual rate, compounded annual rates of 149 percent and 152 percent, respectively, between 1982 and 
topping 2 million units in 1987. 1987. Prices of all classes of modems will drop steadily over the same period. 
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In March, U.S. Robotics was expected to unveil its 
Supermodem, which carries the added-value trend one 
step further. Compatible with Bell Laboratories' 103, 
113, 212A and CCITT V.22 communications standards, 
the 300- to 1,200-bps, full-duplex modem incorporates a 
130-phoneme voice synthesizer for unattended opera­
tion and remote programming from touch-tone phones. 
The Supermodem also provides a variety of remote and 
local diagnostic features and a user-programmable 
command structure. End-user price is expected to be 
between $700 and $800. 

Despite the added value and reduced prices, the 
market share for standalone, personal computer mo­
dems is expected to decline significantly through 1987, 
according to Tom Bredt, Dataquest vice president of 
telecommunications industry service. From holding 60 
percent of the market for units shipped and revenues in 
1982, standalone devices will slip to 33 percent and 32 
percent, respectively, during the following five years 
(Fig. 3). Bredt predicts that growth of personal 
computer modems in the portable and home computer 
markets will drive the integrated, board-level modem 
from a 1 percent unit market share and 1 percent 
revenue market share in 1982 to a 39 percent unit share 

STAND· 
ALONE 

80% 

1982 

UNITS SHIPPED 

INTEGRAL 
1% 

PLUG-IN 
CARD 
39% 

REVENUE 

INTEGRAL 
1% .----. 

60% 

1982 
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1987 

1987 

SOURCE: DA TA QUEST INC. 

and a 29 percent revenue share by 1987. Dataquest 
expects plug-in modems to gain market share at the 
expense of standalone devices because systems with 
IBM card-slot compatibility will account for an increas­
ing percentage of personal computer sales. 

At the plug-in level, vendors scurried to take 
advantage of the popularity of the IBM PC by 
introducing compatible boards during 1983. Getting on 
the IBM PC bandwagon were, among others, Anderson 
Jacobson, N ovation and Racal-Vadic with 300- to 
1,200-bps, full-duplex boards at prices ranging from 
$449 to $595, including software. According to Nova­
tion, three weeks after the introduction of its Access 
1-2-3 PC-compatible board, a backlog of 4,000 orders 
had developed. 

The board-level market is characterized by the same 
price pressures as the standalone market. Many modem 
manufacturers are using identical circuit boards in both 
modem configurations to realize production economies. 
To lower production costs, many manufacturers are 
reducing the number of chips on the board. According 
to IDC's Myhre, the number of on-board chips is 
expected to drop during the next two years, and three­
to five-chip modems will be commonplace. 

Fig. 3. The market share of standalone modems will shrink as 
personal computer manufacturers begin to integrate modems into 
their systems. 

Industry executives agree. Karl Shimada, product 
planner for low and medium-speed modems at Ander­
son Jacobson, reports that the company is working on a 
new design of its Bell 212A-compatible IDO modem 
series. Using very large-scale integration (VLSI) 
techniques, Anderson Jacobson expects this year to 
reduce its 40-square-inch board to less than 25 square 
inches and to reduce the number of on-board compo­
nents to fewer than a dozen. Likewise, Cermetek has 
reduced the chip count to 10 on some units, according to 
marketing vice president Steve Durham. By 1985, he 
predicts, full-featured 300- to 1,200-bps, full-duplex 
modems will contain only two or three !Cs. 

Shimada and Durham agree that the investment in 
VLSI production processes is expensive and may 
initially cause VLSI-based boards to cost more than 
comparable non-VLSI devices. However, they believe 
the investment is necessary for the companies to 
remain competitive in the long term and will eventually 
pay off in sharply reduced costs. 

CTS Corp., a manufacturer of Bell 212A-type 
modems, says it is following the developments in 
reducing the number of chips on the modem board but 
is content to let others take the lead. "VLSI is not going 
to have much positive impact on costs in the near 
future,'' says Wendell Bankston, CTS national market­
ing manager. 
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CTS has concentrated its research efforts on develop­
ing proprietary technology in certain modem functions. 
Nine months ago, CTS submitted 23 claims to the U.S. 
Patent Office to protect proprietary processes involving 
command-code generation and an all-digital approach 
to analyzing telephone-line status. Bankston says no 
one has challenged any of the claims. 

The technology incorporates command-code genera­
tion on the same chip set that performs the modulation/ 
demodulation and filtering functions. The approach also 
allows the modem to sense more subtle variations in the 
telephone circuit and to respond to them more quickly 
and efficiently than conventional energy-detection 
techniques, which determine only whether a dial tone is 

Stephen J. Durham 
Cermetek Microelectronics Inc. 

System integrators and OEMs who 
want to incorporate a modem have 
four choices: they can attach a 
standalone box at the system level, or 
they can integrate internal modems at 
the board, component or module 
level. At each level, key make-or-buy 
decisions arise. The trade-offs center 
on component availability, testing, 
interface options, software develop­
ment and manufacturing costs. 
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Production volume is another 
factor. If a system integrator wants to 
add modems in relatively small 
volumes-say, fewer than 500-the 
best alternative is probably system­
level integration with a standalone 
modem. This approach involves the 
least investment, not only in cost but 
also in time and effort. Integrating at 
the board, component or module level 
requires more time and expertise and 
is practical only in higher volumes. On 
the other hand, incorporating a 
modem internally offers the advan­
tage of higher reliability, mainly 
because it eliminates the external 
modem power supply. In addition, it 
reduces interfacing and compatibility 
problems. 

Whether an integrator should 
incorporate modems at the board, 
component or module level depends 
on a variety of factors. Board-level 
integration requires more commitment 
than does system-level integration. 
Because the board is usually custom­
ized to the exact physical configura­
tion of a user's system, this approach 
requires specific production volumes 
and schedules and involves expen­
sive preliminary engineering. 

Although less diverse than the 
number of system-level modems, 
numerous board-level modems are 
available. The basic limitation is 
physical space. Because the boarci is 
incorporated into the internal architec-

Methods of modem integration 

ture of the system, it must fit physical 
requirements. Of the internal-modem 
alternatives, the board-level solution 
requires the most customization. An 
alternative to customized boards, 
however, is a modem-expansion 
board, which is physically-, electrical­
ly- and software-compatible with a 
specific computer (MMS, March, 
Page 193). 

Component-level integration is in 
some cases the most economical 
internal-modem approach. In this 
method, the components reside on 
the host's printed-circuit board and 
require no separate boards or cables. 
The cost of the modem is the sum of 
the cost of each component and 
associated assembly costs. 

The major drawback to component­
level integration is that it requires a 
system integrator to have extensive 
knowledge and expertise in modem 
design, testing and fabrication. Be­
cause the design staffs of most 
system integrators are trained mainly 
in digital circuitry, integration of a 
highly analog-oriented modem is a 
challenge. If the system integrator 
doesn't have the expertise, he must 
acquire it by hiring additional person­
nel or by contracting the work to a 
consultant. There is also the added 
cost of hiring and training mainte­
nance and repair personnel. 

Another drawback to both board­
and component-level integration is 
that the system integrator must submit 
the design to the Federal Communi­
cations Commission (FCC) for appro­
val, which can be a long and 
expensive process. In the long run, 
expense and time delays are not a 
major coni;ern. At product introduc­
tion, however, the two- to six-month 
registration process can be prohibi­
tively long. 

In the module-level approach, a 
module supplier combines the basic 
elements of a modem into a package 
that usually consists of three or four 

ICs. The basic elements include a 
command controller, a signal proces­
sor, a data coupler, an RS232 
interface and automatic calling-unit 
circuitry. 

A major advantage of the module­
level solution is that, because all the 
critical analog functions are in one 
package, an integrator has only to 
connect the module to the micro­
processor system bus on one side 
and to the telephone-line connector 
on the other. Thus, there is no need to 
hire new design personnel with 
experience in modem or analog 
design or testing. This approach also 
reduces maintenance and repair 
costs because service personnel 
need minimal training, and the 
material cost of maintaining an 
adequate backlog of replacement 
devices is much lower. Another 
advantage is that modules usually 
incorporate an FCC-registered direct­
access attachment or telephone-line 
interface. 

The module-level approach typical­
ly incorporates more features and a 
higher level of intelligence at lower 
costs. A module manufacturer that 
can spread costs over several units 
can usually absorb the additional 
software and hardware costs required 
for adding extra functions. 

Of the four modem-integration 
alternatives, the black-box, or system­
level, approach is easiest to upgrade 
as new modems become available. Of 
the three internal-modem alternatives, 
the board- and component-level 
solutions can be upgraded only at the 
cost of extensive hardware redesign 
and software modification. For sys­
tem integrators who choose the 
module-level route, upgrades will 
require a minimum of modification and 
will in most cases involve the 
replacement of one module with a 
lower-cost, higher-performance unit. 
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IF YOU'RE LOOKING 
FOR A PC NETWORK 
THAT'S NOT WORK, 
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MODEMS 

present when the modem is on-line. CTS all-digital 
techniques, says Bankston, reduce bit error rates to 
10-5 at 12-decibel noise levels. The company is licensing 
OEMs to incorporate the proprietary chips on modem 
boards. 

Manufacturers move toward 'single-chip' units 

To traditional modem manufacturers-those that 
build and integrate modulators/demodulators, filters, 
power supplies and line drivers-the one-chip modem is 
a logical impossibility. For modem suppliers emerging 
from the IC manufacturing arena, the single-chip 

300 BPS 
93% 

1982 

1,200 BPS 
7% 

1,200 BPS 
48% 

UNITS SHIPPED 

1987 

2,400 BPS 
1% 

300BPS 
51% 

Inexpensive 300-bps modems will decrease in units-shipped 
market share from 93 percent to 51 percent and in revenue share 
from 84 percent to 19 percent from 1982 to 1987. During this period, 

TRANSPORTABLE 

modem not only is possible but has arrived. 
"A single-chip modem? It's a myth if you think you 

can put a single chip on a computer motherboard and, 
presto, have a modem," says U.S. Robotics marketing 
director John Cleve. "You need an interface for 
modulation techniques, voltage regulation and other 
functions that just don't lend themselves to being 
embedded in the same silicate with mod/demod and 
filtering functions." 

It is possible, however, to integrate the basic modem 
functions into a single IC, responds Neil Edmundson, 
modem applications manager for TI. The TI 99532 

300 BPS 
84% 

1982 

REVENUE 

1987 

SOURCE: DATAQUEST INC. 

OEMs and end users will migrate toward high-speed (primarily 
1,200-bps) units. 

TRANSPORTABLE 
8 % 

TRANSPORTABLE 

9% 
TRANSPORTABLE 

4% 

DESKTOP 
82% 

1982 1987 

UNITS SHIPPED 

Desktop computer applications for modems will continue to 
dominate market revenue share, but the explosive growth in portable 
computers will increase the units-shipped market share for portable 
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DESKTOP 
82% 

1982 

REVENUE 

1987 

SOURCE: DA TA QUEST INC. 

modem applications. Similarly, development of electronic banking, 
shopping and other home services will expand the units-shipped 
market share for home computer modems. 

MINI-MICRO SYSTEMS/April 19, 1984 



An estimated 80 percent compounded annual growth rate, in terms of units installed, for the personal-computer modem market is 
attracting suppliers from a variety of areas. 

SPECIALIZED 
PERSONAL COMPUTER ESTABLISHED 

MODEM OEM MANUFACTURERS 
ANCHOR AUTOMATION 
CERMETEK 

MODEM MANUFACTURERS 
ANCHOR AUTOMATION 
BIZCOMP 

MANUFACTURERS 
ANDERSON JACOBSON 
GENERAL DATA COMM 
MULTI-TECH 

GENERAL DATA COMM 
PENRIL 
RACAL-VADIC 

HAYES 
MICROCOM 
NOVATION 

ROCKWELL INTERNATIONAL 
UNIVERSAL DATA SYSTEMS 
VEN-TEL 

U.S. ROBOTICS 
VEN-TEL 

PRENTICE 
RACAL-VADIC 
RIXON 

PERSONAL 
COMPUTER PERIPHERAL 

VEN-TEL 

SUPPLIES 
TECMAR 

START·UPS 
AMERICAN HIGH-TECH 

SEMICONDUCTOR 
MANUFACTURERS 

ADVANCED MICRO DEVICES 
TEXAS INSTRUMENTS INDUSTRIES THE MICROPERIPHERAL CORP. 

INTELLIGENT TECHNOLOGIES 
INTERNATIONAL CORP. 

CACTUS TECHNOLOGY 
VISIONARY ELECTRONICS 
WOLFDATA 
ZOOM TELEPHONICS 

circuit incorporates all modulator/demodulator, filter­
ing and energy/carrier detection functions on a single 
chip. The 99532 family operates at 300 bps in full-duplex 
mode and 1,200 bps in half-duplex mode. It is 
integrated into the TI Professional computer. Edmund­
son concedes that the TI chips lack some modem 
ingredients. "It's tough to put a power transformer in 
silicate," he says. 

Edmundson hints that TI is close to developing a 
1,200-bps, full-duplex chip modem. The primary obsta­
cle is designing the IC to handle the phase-shift-keying 
modulation technique, as opposed to the half-duplex 
frequency-shift-keying scheme. 

According to Motorola Inc.'s telecommunications 
group, the basic functions of a Bell 103-type, 300-bps 
modem can easily be incorporated into one IC. But in 
addressing the market for high-speed, half-duplex 
modems, Motorola opted for a two-chip solution, 
separating the filter from the modulator/demodulator 
circuit. "The Bell 212A-type chip modem is still a 
fantasy. It's two years away at the earliest,'' says 
Randy Hutcheson, Motorola product planning and 
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applications manager. 
Another barrier to development of the chip modem 

may be economic rather than technical. Motorola's 
Hutcheson explains that, although the carrier control­
ler could be incorporated into an IC containing the 
other basic modulator/demodulator and filtering func­
tions, the controller would have to be designed for 
specific telephone-line characteristics such as noise 
levels or pulse/tone line-activation. This lack of flexibili­
ty limits the manufacturer to custom orders. The 
market for custom requirements, Hutcheson claims, 
has not yet developed to make the design and 
manufacture of one-chip modems attractive. 

Tl's Edmundson does not entirely agree: "You've got 
to look at the trade-offs involved in two- vs. one-chip 
modems,'' he says. "For one-chip modems, costs 
increase exponentially when more functions are added, 
and the physical size of the chip increases. You have to 
compare this with the doubled costs of putting in an 
additional ceramic or plastic package around the extra 
chip and the added costs of testing, assembly, handling, 
inventory maintenance and transportation." D 
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ADMINET INC. 

Simultaneous digital loopbacks 418 transmits data and 110ice 
modem simultaneously on single 

telephone line for PBX's, 
can not directly access 

dial-up network 

ANCHOR AUTOMATION 

MARK XII FSK, half, full ~1); Bell 212A, Hayes compatible; 
DPSK duplex 2111(Q1GO) 2 year warranty 

ANDERSON JACOBSON INC. 

AJ1212-AD2 FSK, full duplex local analog, digital - Bell 212 compatible 
PSK, loopbacks; self test 
QAM 

AJ1212-AD1 FSK, async./sync. full duplex auto. dial/ local analog, digital 595 Bell 212 compatible 
PSK, auto. answer loopbacks; self test 
QAM 

AJ1212-ST FSK, full duplex local analog, digital - Bell 212 compatible 
PSK, loopbacks; self test 
QAM 

AJ1212-ID01 FSK, async./sync. full duplex auto. dial/ analog, digital Bell 212 compatible 
PSK, auto. answer loopbacks; self-test 
QAM 

AJ1212-IS01 full duplex analog, digital Bell 21 2 compatible 
loopbacks; self-test 

AJ1212-2B01 FSK, async. full duplex auto. dial/ analog, digital 495 expansion-board modem plugs into 
PSK, auto. answer loopbacks; self test IBM PC; Bell 212 compatible 
QAM 

AVANTI COMMUNICATIONS CORP. 

600A half, full digital loopbacks - speed transparent; rackmounted 
duplex 

2400 QAM async. half, full orig./auto. dial digital loopbacks 1,100 dual channel, multipoint, unrestricted 
duplex character format 

4800 QAM half, full digital loopbacks 1.IMIO dual channel , multipoint, micro-
duplex processor based 

BIZCOMP CORP. 

1012 FSK, half, full local analog, digital l5o(8 Bell 212A compatible, programmable 
PSK duplex loopback; self test log-on message, auto. repeat dial 

2120 FSK, async. half, full auto. dial/ local analog loopback; 499 expansion-board modem plugs into 
PSK duplex auto. answer self-test IBM PC, XT; Bell 212A compatible 

BLACK BOX CORP. 

MODEM 212 full duplex local digital loopback; - Bell 212 compatible 
self test 

AUTO MODEM PSK async. full duplex auto. dial/ local digital loopback; 199 Bell 1 03 compatible 
103 auto. answer self test 
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BO-SHERR EL CO. INC. 

M·1A .,no. full duplex manual Cll1ginll8 -M-3 async. full duplex manual originate 49(01); 
38(0100) 

M-4 arnc. full duplex -=ft; -otGIJ) c 
BYTCOM INC. c c 
212AD 0-300, FSK, .,... full duplex auto. Clllll local analog, digital - Bell 212A compatible; remote boot, 3 

1200 PSK ILltO. ....... loopback; self test programmable disconnect, voice/ 0 
data transfer switch, 9 name and ~ 

number memory ID 
3 

CERMETEK MICROELECTRONICS INC. WI 

CH1760 110, 300, FSK, aayncJayno. full duplex !Mo. dial/ local analog, digital - Bell 103, 212A compatible; stores 
1200 PSK ..,,.,_ loopback; self test 52 telephone numbers or 

log-on messages 

INFO-MATE 110, 300, FSK, async./sync. full duplex auto. dial/ local analog, digital 595 Bell 103, 212A compatible; 
212A 1200 PSK auto. answer loopback; self test CROSSTALK software coupon 

INFO-MATE 110. 300, FSK, ~ full duplex adO. Clllll local analog, digital - Bell 103, 212A compatible; 
212PC 1200 PSK IUto ..... loopback; self test expansion-board modem plugs into 

IBM PC, XT; MODEM-MATE 
software included 

CODEX CORP. 

212/ACU 0-300. FSK, llJncJaync. full duplex aulO. Clllll analog, digital loop- t41(Q1); Bell 212, 103, 113 compatible 
1200 PSK auto. antMllll' back; self test Wi(01to) 

201R PSK sync. half, full orig./auto. answer analog, digital loop- 775(01); Bell 201 compatible; alternate voice/ 
duplex back; self test 620(0100) data, satellite delay option 

208R 8-phase sync. half, full origJauto. 8ll8W9I' analog, digital loop-
.~ Bell 208 compatible; satellite delay 

DPSK duplex back; self test option 

224 QAM async./sync. full duplex auto. dial/ analog, digital loop- 905(01); CDS 224, VA Quad compatible 
auto. answer back; self test 770(0100) 

202R 0-1200 FSK 11).W. half. full orlg./aulO . .,.,., local, remote analog 

~ Bell 202 compatible; satellite delay 
duplex loopback; self test option 

212R 0-300, FSK, async./sync. full duplex orig ./auto. answer analog, digital loop- 595(01) ; Bell 212A, 103, 113 compatible 
1200 PSK back; self test 475(0100) 

LSl48N.27 4800 FSK, ~JS'jM. half, full arlg.laulO. -- remote digital loop-

~ CCITT V.27 bis/ter compatible 
bis/ter (2400 DPSK, duplex back; self test 

flbllk) OAM 

MX 2400 DPSK async./sync. half, full orig./auto. answer remote digital loop- 1,600(01); CCITT V.26, Bell 201 compatible 
duplex back; self test 1,071(0100) 

COHERENT COMMUNICATIONS CORP. 

DAM-50 1200. FSK -.0. half, full ----- analog loopback; Bell 202 compatible; built-in 
1800 duplex self test statistical delay equalizer 

SPM-94A 300 FSK async. half duplex orig./answer self test simultaneous voice and data 

COMDATA CORP. 

208 A/B 4fJOI) PSK ... half, orlg./luto. ...... local analog, remote Bell 208 A/B compatible 
full duplex digital loopback; 

self test 

332F-22 0-1800 FSK async. full duplex local analog, remote 187 Bell 202T compatible 
digital loopback 

370E2-42 FSK M)lne. full duplex ortgJIUlo • .,...., l!l'I Bell 103 compatible 

370E2-12 FSK full duplex originate ' 277 Bell 103 compatible async. 

FSK full duplex manual orig. 
-i 

117 Bell 103 compatible 305E2-12 -rnc. 
151A2-13 FSK async. full duplex manual orig. 127 Bell 103 compatible 

'-- j--

30532-22 FSK myna. full duplex manual answer 117 Bell 103 compatible 

P212A 300, FSK async./sync. full duplex orig./auto. answer analog, digital 595 Bell 212A compatible 
1200 loopback; self test 

212E2-32 18 FSK -rnc. full duplex arlg.IMlwlt m Bell 212A compatible 

312E-42 1200 FSK async. full duplex orig.iauto. answer analog, digital loop- 397 Bell 212A compatible 
back; self test 
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VOICE GRADE DDD MODEMS 

32E2-42 

334E2-42L 

334F2-22L 

COMMODORE BUSINESS MACHINES 

11>E AUTOMODEM 
a.I 1650 
-c 
0 VIC MODEM 
E 1500 

§ COMPUTER COMMUNICATIONS SPECIALISTS 

0 Audiomodem FSK 

COMPUTER DEVELOPMENT INC. 

ET Series FSK, 
intelligent PSK 
modem 

ETC Multi User 
Series 

E1C Single user 
series 

COMREX INTERNATIONAL 

FSK, 
PSK 

FSK, 
PSK 

ComMunicator FSK 
CR-103 

CONCORD DATA SYSTEMS 

212 DPSK 

224 

224AD 

V.22 

V. 22bis 

V.22 bis AD 

half, full 
du lex 

half, full 
duplex 

CTS CORP. (Electronic Products Group, Knights Div.) 

CTS 212 AH FSK, lull duplex 
PSK 

CTS212AR 

CTS212AT 

DATAPRODUCTS NEW ENGLAND 

DDU-1 DPSK 

DATAPOINT CORPORATION 

9478 FSK 

9479 

DATEC INC. 

212 

102 

hall, full 
duplex 

local digital loopback 

digital , analog loop­
back; sell test 

digital, analog loop­
back; self test 

digital , analog loop­
back; sell test 

digital, analog 
loopback; self test 

digital, analog 
loopback; sell test 

digital, analog 
loopback; self test 

digital, analog 
loopback; sell test 

digital, analog 
loopback; self test 

digital, analog loop­
back; self test 

Bell 202S compatible 

Bell 201 C comP.atible 

Bell 201 C compatible 

Bell 202 compatible; audio. speech 
processor for verbal response 

expansion-board modem plugs 
into IBM PC; ccm V.23, Bell 103, 

212A compatible 

expansion-board modem plugs 
into IBM PC; CCITT V.23, Bell 103, 

212A compatible 

expansion-board modem plugs into 
IBM PC; time/date clock, CCITT 
V.23, Bell 103, 212A compatible 

expansion-board modem plugs into 
Epson OX-10, Bell 103 compatible; 

tandem dialing for MCI, SPRINT 

Bell 212A compatible; automatic· 
adaptive equalization 

CCITT V.22 bis, Bell 212 compatible 

CCITT V.22 bis, Bell 212 compatible; 
keyboard or software driven 

CCITT V.22 compatible; automatic 
adaptive equalization 

CCITT V.22 compatible 

CCITT V.22 compatible; keyboard or 
software driven 

Bell 103, 113, 212compatible 

Bell 103, 113, 212A compatible 

expansion-board modem plugs into 
TTL bus interface; Bell 103, 113, 

212A compatible 

works in conjunctlon with DATA 
SHARE system 

works in conjunction with DATA 
SHARE system 

Bell 103, 113, 212Acompatible 
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GET YOUR 
E 

EVEN WHEN YOUR MODEM 
SENDS IT BY WAY OF THE 
OKEFENOKEE SWAMR 
When you send data by telephone 
through nasty environments like this , 
it can run into problems tougher than 
just alligators. Problems like impulse 
noise. Chatter from the switchgear. 
Static from the atmosphere or bad 
weather. Distortion due to crosstalk 
or just plain white noise. 

To get your message through, 
your IBM PC or XT needs the ad­
vanced performance features of the 
PC:lntelliModem!M It's got the best 
receive sensitivity available today­
actually down below -50 dBm. So 
now you can achieve a high level of 
data transmission integrity. Even with 
bad connections. 
Get patented modem technology. 
The PC:lntelliModem is elegantly 
simple. Its patented design does it all 
on a single microprocessor chip, with 
just one crystal. Other modems take 

llbloolnp: A hlatorJ of 
lnnovtltlon. 

1980 Invented first command-driven 
modem 

1981 Introduced proprietary line­
status monitoring 

1983 Designed first single-µP 212A­
compatible modem 

1983 Introduced first integrated 
voice/data modem for IBM PC 

1983 Granted patent on command­
driven modem 
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two, four or more µPs (and even more 
oscillators), and still accomplish less. 

How do we do this? By creating 
architectural 
innovations in 
firmware, and 
by pushing the 
chip to its limit, 
close to 12 MHz. 
Since it uses fewer 
parts, the PC:lntelliModem's 
no-compromise design offers 
higher reliability, a more com­
pact form factor, and lower costs. 

This design elegance leads natu­
rally to more elegant performance. Take 
line status detection, for example. The 
PC:lntelliModem's adaptive, decision­
directed logic monitors line status more 
closely than other modems. Even at weak 
or degraded signal levels. So it can 
make connections with less chance of 
error, by detecting signals for dial tone, 
remote ringback, busy and voice­
some of which other modems ignore. 

Plan ahead with integrated 
voice and data. 
For opening up a whole new world of 
integrated voice and data applications, 
there's nothing like the PC :lntelliModem. 
Literally. Its easy-to-use software pack­
age-PC:lntelliCom™- lets you switch 
repeatedly between talking or listening 
and sending or receiving data. All at 

CIRCLE NO. 52 ON INQUIRY CARD 

Make eure your modem h•• •II 
the8e PC:lntelllMoclem fNture• 
Integrated Voice/Data 

• Switch between voice and data 
communications 

• Programmable te lephone handset jack 
Status Reporting 

• Line status detection (dial tone, 
busy, remote ringback, voice answer, 
modem answer, incoming call) 

• Audio monitor 
• Programmable status LED 

PC:lntelliCom TM Software Included 
• 99-name on-line telephone directory 
• Auto-dial, auto-repeat dial, auto-answer 
• Link to another number if busy 
• File transfer 
• Data capture to diskette 
• Programmable auto log-on sequences 

Compatible with Crosstalk™ and 
PC-Talk Ill™ 

Pulse and Tone Dialing 
Receive Sensitivity: -50 dBm 
Speeds: 110, 300, 1200 baud 

the touch of a single function key. That 
means now both you and your com­
puter can talk on the same line. With­
out having to hang up, re-dial or plug 
and unplug a lot of cables. 

So if you're designing microcom­
puter datacomm products-or just 
looking for a PC/XT modem for your­
self, check out the PC: lntel liModem at 
your local dealer. You'll get the mes­
sage. And so will they. Or contact: 
Bizcomp,532Weddell Drive, Sunnyvale, 
CA 94089; 408/745-1616. 

BIZCOMP® 
VVe'•re got people talking. 
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Datec 212R 

8212 

DF104 

ZAT2400-5 

ZAT 4800-5 

GANDALF DATA INC. 

SAM 212A 

Super Modem II 

DC4800S 

DC20K-K 
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VOICE GRADE DDD MODEMS 

analog, digital 
loopbacks; self test 

analog, digital 
loopbacks; self test 

self test 

local analog, 
remote digital loop­

back; self test 

analog, digital 
loopbacks; self test 

analog, digital 
loopbacks; self test 

analog, digital 
loopbacks 

analog, digital 
loopbacks; self test 

analog, digital 
loopback; self test 

local digital, analog 
loopback; self test 

Bell 103, 212 compatible 

Bell 103, 113, 212A compatible 

expansion board modem plugs into 
IBM PC, XT; COMPAQ portable; Bell 

103, 113,212Acompatible 

Bell 212A, 103, compatible; stores 
phone numbers, battery backup 

Bell 212A compatible; dials from 
memory 

Bell 212A, 103 compatible 

Bell 212A, 103 compatible; dials from 
memory, battery backup 

Bell 212A, 103 compatible 

Bell 201 B/C compatible; available 
in rackmount or standalone for 

same module 

CCITT V.29 compatible; available 
in rackmount or standalone for 

same ule 

Bell 212 compatible; available 
in rackmount or standalone for 

same module 

CCITT V.26, V26 bis compatible ; 
echo suppression disabler 

CCITT V.24, V.27, V.28 
compatible; backward 

channel optional 

CCITT V.26, Bell 201C compatible; 
rackmounted available 

Bell 208 AIB compatible 

Bell 208 compatible; auto RTS/CTS 

Beil 201 compatible 
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DC 201C sync. half duplex orig ./auto. answer local digital . analog 935 Bell 201 compatible ; private line 
loopback; self test operation available 

DC202S/T FSK ~ half duplex auto. dialf local digital, analog 445(01); Bell 202 SfT compatible; data 
auto. answer loopback; self test 320(0100) commonality feature 

DC212A FSK async./sync. full duplex orig .lauto. answer local digital . analog 880(01); Bell 212A compatible 
loopback; self test 713(0100) 

GDC 212ED FSK async.laync. full duplex auto. dialf local digital, analog 550 Bell 212 compatible 0 auto. answer loopback; self test 0 
GDC 212SS FSK async.fsync. full duplex auto. dialf local digital , analog 435 Bell 212 compatible ; 0 

auto. answer loopback; self test auto equalization 3 
0 c.. 
~ 

Smartmodem PSK async. full duplex auto. dialr local analog loopback 599 expansion-board modem plugs into 3 
12008 auto. answer IBM PC, XT; Corona portable PC, "' Tl Professional ; Bell 103, 212A 

compatible 

Smartmodem 0-300. PSK async. full duplex auto. dial/ local analog loopback 699 Bell 103, 212A compatible 
1200 1200 auto. answer 

IBM 

3863-2 DPSK ~· half duplex ortgJauto. answer local digital , analog 2,935(01); data quality indicator 
loopback; self test 2,201(0100) 

3864-2 DPSK sync. half duplex orig ./auto. answer local digital , analog 3.925(01) ; data quality indicator 
loopback; self test 2,944(0100) 

ICOTCORP. 

103.J FSK full duplex auto. dial/ analog, digital Bell 103, 113 compatible; utilizes 
auto. answer loopbacks; self test CMOS logic circuitry 

208 AfB DPSK sync. half, full auto. answer analog, digital Bell 208 AfB compatible; low power 
duplex loopbacks; self test consumption 

212A FSK, async.raync. full duplex auto. answer analog, digital Bell 212A compatible 
PSK loopbacks; self test 

INCOMM 

212A FSK, async. half, full orig.lauto. answer local analog loopback; 549 Bell 212A compatible 
PSK duplex self test 

A1200 1200 PSK async. half, full orig ./auto. answer local analog loop back ; 499 Bell 212 compatible 
duplex self test 

Oscom FSK, lllfllC. half, full auto. dial/ self test 519 built-in software for Osborne 
PSK duplex auto. answer computers , velcro patch included for 

easy mounting 

Starcom 300, FSK, async. half, full auto. dial/ self test 449 Bell 212, Hayes compatible ; velcro 
1200 PSK duplex auto. answer patch included for easy mounting 

aaync. half duplex orig.tauto. answer local analog loopback; 250(01); Bell 2028 compatible ; low power 
self test 180(0100) requirements 

M2400A 2400 PSK sync. half, full orig ./auto. answer local analog, digital 725 Bell 201 C compatible ; leased line 
duplex loopback version available 

NCM 14400 OAM sync. half, full local dig ital , analog 7,650(01); CCITT V.29 compatible ; internal 
duplex loopback; self test 6,650(0100) "hot spare" modem 

NCM 9600 4800, OAM sync. half, full local digital , analog 4,450(01); CCITT V.29 compatible ; internal 
7200, duplex loopback; self test 4,050(0100) spare fault tolerant modem, rack-
9600 mount available 

SBC1200 FSK async. full duplex local analog loopback 290(01); expansion-board modem plugs 
230(0100) into Intel 80110 Multibus; 

Bell 202T compatible 

INFORTRON SYSTEMS CORP. 

DL212B FSK, asyncJaync. full duplex auto. answer analog, digital Bell 212A, 103 compatible 
PSK loopback 

OMS/Triple 300, FSK, async.lsync. full duplex auto. answer analog, Racal-Vadic VA3400, Bell 212A, 103 
1200 PSK digital loopback compatible 

INMAC-DATACOM DIVISION 

8045 FSK half, full self test 179 Bell 103 compatible 
duplex 
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8063 

8065 

8070 

8071 

INTEGRATED DESIGN ENGINEERING 

IDE-1200 FSK 

INTERFACE TECHNOLOGY INC. 

DTMF 10 DTMF 

KINEXCORP. ----4800/27 

4800/M 

9600/29 

9600/DCM 

4800/208AB 

9600/M 

MICOM SYSTEMS INC. 

M3012 

M3012 + 

FSK 

FSK, 
DPSK 

FSK, 
DPSK 

full duplex 

full duplex 

full duplex 

full duplex 

half, full 
duplex 

full duplex 

half, full 
duplex 

half, full 
duplex 

hall, full 
duplex 

full duplex 

half, full 
duplex 

half, full 
duplex 

full duplex 

full duplex 

M3012T FSK, full duplex 

M3024 

M3024 + 

MICROCOM 

Era2 

PCS/2000 

RX/1000 

1200, 
2400 

0-300, 
1200 

DPSK 

DPSK, async./sync. full duplex 
QAM 

DPSK, full duplex 
QAM 

FSK, 
DPSK 

FSK, 
DPSK 

DPSK 

half, full 
duplex 

half, full 
duplex 

half, full 
duplex 

MICRO·BAUD SYSTEMS INC. 

MB80512 FSK full duplex 

MICROPLEX INC. 

Versacom 1200 

106 

auto. dial/ 
auto. answer 
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auto. answer 

auto. answer 

self-test 

self test 

self-test 

self-test 

analog, digital 
loopback 

analog, digital 
loopback 

analog, digital 
loopback 

digital , analog loop­
back; self test 

digital , analog loop­
back; self test 

digital , analog loop­
back; self test 

analog, digital loop­
back; self test 

analog, digital loop­
back; self test 

analog, digital loop­
back; self test 

analog, digital loop­
back; self test 

analog, digital loop­
back; self test 

local analog loopback 

remote digital loopback 

remote digital loopback 

local analog loopback; 
self test 

local analog, digital 
loopback 

3.650 

3,650 

Bell 103 compatible 

Bell 103 compatible 

Bell 212 compatible 

Bell 212A compatible 

expansion-board modem plugs into 
NCR personal computer 

Bell 403, 407 compatible 

dial-up, leased line selection by front­
panel switch 

2x2400 multiplexer 

opt. 2-call dual back-up 

Bell 208A/B compatible ; opt. modular 
telephone set for switched service 

built-in bit error test set, digital read 
out of line quality 

Bell 202S compatible; acoustic 
coupler switchable to handset 

Bell 103, 212 compatible; 
rackmounted version holds 

up to 16 modems 

Bell 103, 212 compatible ; 20 number 
auto-dial directory, rackmount 

available 

Racal-Vadic 3400, Bell 103, 212 
compatible; "triple" modem feature 

for central site applications 

CCITT V.22 bis , Bell 212 com­
patible; rack mounted version holds 

up to 16 modems 

CCITT V.22 bis, Bell 212 compatible ; 
20 number auto-dial directory 

expansion- board modem plugs 
into IBM PC, XT; Apple lie, 

Bell 212A compatible 

Bell 212A compatible 

Bell 212A compatible 

expansion-board modem plugs into 
CRT; Bell 102, 212Acompatible; 

auto-redial up to 15 times 

Bell 202 compatible ; weighs 2 oz, 
2-inx2-inx.6-in 
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Versacom 212. half, full auto. dial/ analog, digital loop- 319-439 Bell 212, 212A compatible ; weighs 
212A duplex back; self test 2 oz, 2-inx2-inx.6-in 

Versacom 300A full duplex 1'9 Bell 100 series compatible ; weighs 
2 oz, 2-inx2-inx.6-in 

full duplex 159 Bell 100 series compatible ; weighs 
2 oz, 2-inx2-inx.6-in 

MULTI· TECH 
0 

MT212AD FSK, half, full analog, digital 096 Bell 212A, 103J compatible ; non- 0 
PSK duplex loopbacks volatile phone number storage, 0 

continuous redial 3 
MT212AH FSK, half, full local analog loopback 549 Bell 212A, 103J compatible; 0 

PSK duplex non-volatile phone number storage c. 
~ 

MT212C FSK, half, full local analog loopback 650 Bell 212A compatible; runs on dial-up 3 
"' PSK duplex or leased lines 

MT212HC FSK, half, full local analog loopback 549 Bell 212A, 103J, Hayes compatible 
PSK duplex 

MT212PC FSK, half, full local analog loopback - expansion- board modem plugs into 
PSK duplex IBM PC, Bell 212A, 103J compatible , 

includes software 

NCR COMTEN INC. 

7163 DPSK. local analog, 2,450 IBM 3863, SNA compatible 
OAM remote digital loop-

back; self test 

7164 DPSK, local analog, 3,700 IBM 3863, SNA compatible 
OAM remote dig ital loop-

back; self test 

7165 DPSK, local analog, remote 5,800 IBM 3863, SNA compatible 
OAM digital loopback; 

self test 

NCR CORP. 

NCR 7120 FSK half, full local analog loopback; J31i(Q1); Bell 202C/S!T compatible ; soft 
duplex self test 5tl{Q100) carrier tone option 

NCR 7121 DPSK half, full local analog loopback; 1,315(01); Bell 201 C compatible ; variable 
duplex self test 907(0100) delay option 

NEC AMERICA INC. 

201CR-LID DPSK half duplex local analog, 845(01); Bell 201 C compatible 
remote digital loop- 5150(Q100) 

back; self test 

212AR PSK full duplex local analog, 695(01); Bell 212A compatible 
remote digital loop- 390(0100) 

back; self test 

212BR PSK full duplex local analog, 195(01); Bell 212A compatible 
remote digital loop- 880(0100) 

back; self test 

224 OAM full duplex local analog, 1,195(01); CCITT V.22 compatible 
remote digital loop- 680(0100) 

back; self test 

DSP 4800 DPSK half, full analog, digital loop- 1,8116(01 ); CCITT V.27 compatible 
duplex back; self test 1,070(0100) 

DSP 9600 OAM half, full analog, digital loop- 2,695(01); CCITT V.29 compatible; built-in 
duplex back; self test 1,695(0100) 6 channel multiplexer 

DSP208A/B half duplex -.c11a11 local analog, digital 1,750(01); Bell 208A/B compatible .,....., loopback; self test 1,056(0100) 

N201CR half duplex auto. dial/ local analog, 895(01); Bell 201 CIR compatible 
auto. answer remote digital loop- 560(0100) 

back; self test 

NORTHERN TELECOM INC. 

2230 FSK, full duplex ...., . ..... analog, digital Bell 103, 113, 212A compatible; 
PSK loopbacks; self-test microprocessor based 

2240 DPSK half duplex orig./auto. answer self test Bell 201 C compatible 

2250 OAM full duplex local analog, digital simplified CMOS, multiple strapping 
loopbacks; self-test capabilities, Bell 208 A/B compatible 

2260 9600 OAM full duplex analog, digital 
loopbacks; self test 
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NOVATION INC. 

103/212 300, FSK ,PSK async. full duplex auto. dill/ analog, digital loop-

-~ 
Bell 103, 113, 212A compatible ; soft-

Smart-Cat 1200 auto.- back; self test ware command set 

212 Apple-Cat 0-300, FSK ,PSK async. half, full auto. dial analog, digital loop- 389(01); expansion-board modem plugs into 
1200 duplex auto. answer back; self test 292 Apple II, II +, lie; Bell 103, 113,212A 

(0100) compatible 

212 Auto-Cat 0- 300, FSK ,PSK async./synC. half, full auto. dlall analog, digital loop- ... Bell 103, 113, 212A compatible 
1200 duplex auto . ... back; self test 

Access 1-2-3 300, FSK ,PSK async. full duplex auto. dial1 analog, digital loop- 595(01); expansion-board modem plugs into 
1200 auto. answer back; self test 428(0100) IBM PC, XT and compatibles ; Bell 

103, 113, 212A compatible 
PARADYNE 

LSl-24C 1200, DPSK half, full llllo ..... local analog, remote 1ft Bell 201C compatible ; standalone or 
2400 duplex digital loopback nest mounted 

PENRIUDATA COMM 

2127 PSK sync. half, full aulo. ctill' local analog loopback; CCITT compatible; dial backup 
duplex ...... ...... self test 

2129 QAM sync. full duplex orig./answer local analog loopback; 2.495 CCITT compatible ; dial backup 
self test 

300/1200 FSK , PSK async.laync. full duplex analog, digital loop- Bell 212A compatible 
back; self test 

300/1200AD FSK , PSK async./sync. full duplex auto. dial/ analog, digital loop- Bell 212A compatible ; security 
auto. answer back; self test access optional 

8201DN PSK sync. half duplex orig.181'1111iir local analog loopback; Bell 201 compatible 
self test 

8208A/B PSK sync. half duplex orig.1 auto. answer local analog loopback; 1,750 Bel I 208 A/B compatible 
self test 

PRENTICE CORP. 

212 TCM 0-300. FSK , aync. half, full auto. dial/ analog, digital loop- Bell 212A compatible 
1200 DPSK duplex auto. answer back; self test 

9600A/B 9600 QAM sync. half duplex orig ./auto. answer analog, digital loop- 2,995 Bell CCITT V.29 compatible 
back; self test 

P-201C 2400 DPSK sync. half duplex origJauto ...... analog, digital loop- Bell 201 BIG compatible 
back; self test 

P-208A/B 4800 DPSK sync. half duplex orig./auto. answer analog, digital loop- 1,750 Bel I 208 A/B compatible 
back; self test 

P-212 0-300, FSK . async.laync. half, full origJauto. -- analog, digital loop- Bell 212A compatible 
1200 DPSK duplex back; self test 

P-V.22 DPSK async./sync. half, full orig .iauto. answer analog, digital loop- CCITT V.22 compatible 
duplex back; self test 

Tri modem 0- 300, FSK, async.taync. half, full auto ..... analog, digital loop- Bell 212A compatible 
1200 DPSK duplex back; self test 

RACAL-MILGO INC. 

24 LSTMark II 2400 FSK sync. half duplex orl!J.lauto. ll18W8I' local digital , analog line level/signal quality , 
Dial loopback; self test status indicators 

MDS48 Dial DPSK sync. half duplex orig., auto. answer self test 

RACAL·VADIC 

V11222 1200 QAM 18Yf1C.lsync. full duplex orig.lauto. -- analog, digital loop-
back; self test 

V1 1223L 1200 FSK async.isync. half, full 
duplex 

V1 1223$ 1200 FSK async./aync. half duplex 

V1 3400 1200 DPSK async./sync. full duplex analog, digital loop-
back; self test 

VA 1244/45 1200 FSK aync. half duplex analog, digital loop- rackmounted 
back; self test 

VA 1250/55 0-1200 FSK async. half duplex orig .1answer analog loopback Bell 202 C/S compatible 

VA 1251 /52 0-1800 FSK async. half, full analog, digital Bell 202 D/R/T compatible 
duplex loopback 

VA 2440/45 1200, DPSK sync. half duplex orig./auto. answer analog loopback Bell 201 B/C compatible ; 
2400 rackmounted 
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VA 2450 2400 FSK, sync. half, full orig./auto. answer local analog, digital Bell 201 B/C, 201 C/LIC compatible 
DPSK duplex loopback ; self test 

VA4400 FSK . async.laync. half, full auto. dial/ analog, digital loop- CCITT V.22 bis, Racal-Vadic 3400, 
QAM duplex auto. answer back; self test; TXR; Bell 212A, 103 compatible 

RTRT 

VA 4840 4800 DPSK sync. half, full auto. dial/ analog, digital loop- rackmounted 
duplex auto. answer back; self test 

VA212LC FSK , uync. half duplex orig./auto. answer remote digital loop- Bell 212, 103 compatible c 
c 

DPSK. back; self test c 
OAM 3 

VA212PAR FSK , async.isync. full duplex auto. dial/ local analog, digital Bell 212A, 103 compatible 0 
DPSK, auto. answer loopback; self test 

Q,,, 
~ 

OAM 3 
VA2430G/K DPSK sync. half, full "' analog, digital Bell 201 B/C compatible ; 

duplex loopback rackmounted 

VA3455 1200 DPSK, async./sync. full duplex orig ./auto. answer analog, digital 
OAM loopback 

VA3413 •• FSK , aaync.laync. full duplex originate local analog, digital Racal-Vadic 3400, Bell 103, 113 
Tb OAM loopback; RTRT compatible 

VA3467 1200 FSK, async./sync. full duplex auto. answer analog, digital loop- rackmounted 
DPSK back; self test 

VA3481 .. FSK, aaync./sync. full duplex orig.iauto. answer analog, digital Bell 103, 113, 212A compatible ; 
DPSK loopback rackmounted 

RADIO SHACK 

OC-1200 FSK,PSK async./sync. half, full orig.lauto. answer 699 
76-1005 duplex 

RIXON INC. 

PC212A FSK,PSK async. full duplex auto. dial/ local analog loopback 499 expansion-board modem plugs into 
auto. answer IBM PC; Bell 212, 103 compatible ; 

stores 10 phone numbers 

R212A FSK,PSK async. full duplex auto. dial! local analog, remote 499 Bell 212A, 103 compatible ; stores 10 
Intelligent auto. answer digital loopback phone numbers 

R2424 PSK , aync. full duplex orig.iauto. answer local analog, 1,295 Bell 212A compatible; international 
QAM remote digital applications 

loopback; 
self test 

ROCKWELL INTERNATIONAL 

A12120C - FSK, async.tsync. full duplex auto. dial! local analog, remote 250 CCITT V.22 A/B, Bell 103, 202 
1tOO DPSK auto. answer digital loopback compatible 

R1212M 300, FSK. async.lsync. full duplex auto. dial/ local analog, remote 220 CCITT V.22 A/B, Bell 103, 
1200 DPSK auto. answer digital loopback 202 compatible 

R2424M FSK, async.lsync. full duplex auto. dial! local , remote digital 295 CCITT V.22 bis, V.22 A/B, Bell 212, 
DPSK, auto. answer loopback 1 03 compatible 
QAM 

R24DC 1200, DPSK sync. half duplex orig./auto. answer local analog loopback 450 CCITT V.26 bis, Bell 201 B/C 
1400 compatible 

R480P DPSK sync. half, full analog, digital 310 CCITT V.27 bis/ter, Bell 208 A/B 
duplex loopback compatible 

R96DD 2400, DPSK sync. half, full analog, digital 495 CCITT V.29, V.27 bis/ter compatible 
4800, OAM duplex loopback 
7200, 
9600 

A96FAX FSK, sync. half duplex CCITT V.29, V.27 compatible 
DPSK, 
QAM 

R2424DC 300, 600, FSK , async./sync. full duplex auto. dial/ local analog, 325 CCITT V.22 bis , V.22 A/B, Bell 212, 
1200, DPSK, auto. answer remote digital 103 compatible 
2400 OAM loopback; 

self test 

SCIENTIFIC LABS 

Versacom 300B o-300 FSK async. full duplex orig./ answer 159 Bell 100 series compatible; weighs 
2 oz.; 2-inx2-inx.6-in 

Versacom 1200 0-1200 FSK async. half, full orig ./answer local digital , analog 187 Bell 202 compatible ; weighs 2 oz.; 
duplex loopback 2-inx2-inx.6-in 
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Versacom 212, DPSK 
212A 

Versacom 300A FSK 

SPERRY COMPUTER SYSTEMS 

8610 DCM 8llOO FSK 

TECMARINC. 

Modem 1200 0- 300, FSK ,PSK 
1200 

Modem 300 0-300 FSK 

TIMECOR 

The Operator 110, 300 FSK 

TIMEPLEX INC. 

Timeplex - FSK 
103 C/D 

Timeplex 1800 FSK 
202 C/D 

Timeplex R103 • FSK 

Timeplex R202 1200 FSK 
Modem 

TRANSEND CORP. 

AMC300 f1Q. 300 FSK 

MOM 1200 0-300, FSK, async. 
1200 DPSK 

PCM 1200 0-100, FSK 
1200 

TRI DATA 

Oz Guard ian t 200 FSK.PSK ~ 
1200 

Tri-net modem up to 300 FSK async. 

TYMSHARE INC. 

912 0-300, FSK, ~ 
1200 PSK 

921 300, FSK. async. 
1200 PSK 

923 300, FSK, -.c 
1200 PSK 

925 300, FSK, async. 
1200 PSK 

U.S. ROBOTICS INC. 

Password =. PSK "8YnO-

Auto Dial 212A 300. FSK ,PSK async. 
1200 

Microlink 1200 1200 PSK esyno. 

Password 300 300, FSK async. 
1200 

S-100 Modem 300, FSK ,PSK ..,nc. 
1200 

110 
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half, full 
duplex 

full duplex 

half, full 
duplex 

full duplex 

full duplex 

half, fu ll 
duplex 

half, full 
duplex 

half, full 
duplex 

half, full 
duplex 

half duplex 

half, full 
duplex 

full duplex 

full duplex 

half, full 
duplex 

full duplex 

full duplex 

full duplex 

full duplex 

full duplex 

full duplex 

full duplex 

full duplex 

full duplex 

"};""i. .~-:;~•c.. ,.,~ - ;f: 

~~'~, ._• >v~ __ ,M ~~~ 

auto. dial/ 
auto. answer 

:~,.~: ~~~~~~- ;~ . , ~ 

.,;, • ' 41' 

auto. dial/ 
auto. answer 

auto. dial/ 

analog, digital loop­
back; self test 

local digital loopback; 
self test 

local digital loopback; 
self test 

local analog. digital 
loopback; self tes1 

analog. digital loop­
back; self test 

analog. digital loop­
back; self test 

analog, digital loop­
back; self test 

analog, digital loop­
back; self test 

local analog loopback 

local analog loopback 

local analog loopback; 
remote digital loopback 

analog, digital loop­
back; self test 

self test 

analog. digital 
loopbacks; self test 

analog. digital 
loopbacks; self test 

analog. digital 
loopbacks; self test 

analog. digital 
loopbacks ; self test 

local analog loopback; 
self test 

local analog loopback; 
self test 

Bell 212 compatible; weighs 2 oz. ; 
2-inx2-inx.6-in 

Bell 103. 113A compatible; weighs 
2 oz.; 2-inx2-inx.6-in 

extended distance modem, up to 
15,000 feet at 2400 baud 

expansion -board modem plugs 
into IBM PC and compatibles ; 

Bell 103A compatible 

expansion- board modem plugs 
into IBM PC and compatibles ; full 

terminal software 

Bell 103 compatible 

Bell 103, 113 compatible; rack­
mounted version available 

Bell 202 series compatible; 5 baud 
reverse channel option 

Bell 103, 113 compatible; rack­
mounted version available 

Bell 202 series compatible; syn­
chronous operation available 

expansion -board modem plugs 
into Apple; Bell 103, Hayes 
Micromodem compatible 

Bell 103, 212A compatible ; touch 
tone and pulse dialing 

expansion -board modem plugs 
into IBM PC; Bell 103, 212A, 

Hayes compatible 

Bell 103, 103J, 212A compatible; 
security application 

Bell 103, TWX, Telex compatible; 16 K 
byte battery protected data storage 

Bell 212A compatible; used 
on TYMNET 

Bell 212A compatible; used 
on TYMNET 

Bell 212A compatible ; used 
on TYMNET 

Bell 212A compatible ; used 
on TYMNET 

Bell 103, 113, 212A. Hayes 
compatible ; velcro patch included. 

2-year warranty 

Bell 103, 113, 212A, Hayes 
compatible ; 2-year warranty 

Bell 212A compatible ; 
2-year warranty 

Bell 103, 113, Hayes compatible; 
velcro patch included, 2-year 

warranty 

expansion- board modem plugs 
into S-100 bus; Bell 103. 113, 212A, 

Hayes compatible 
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USR PC Modem 300, FSK ,PSK async. full duplex auto. dial/ 449(01); expansion-board modem plugs into 
1200 auto. answer 297(0100) IBM PC, XT; Bell 103, 113, 212A, 

Hayes compatible 

103 LPO/A full duplex origJanawer 145 Bell 103, 113 compatible ; 
rackmounted version available 

103J 0-300 FSK async. full duplex orig ./auto. answer local analog, remote 425 Bell 103, 113 compatible ; rack- 0 
0 digital mounted version available 0 

108 FSK async. half, fu ll ortg.tanswer local analog, digital Bell 1 03 private line 3 
duplex loopback; self test compatible 0 

Q. 
201B PSK full duplex local analog, remote Bell 201 B compatible ; rackmounted " digital loopback version available 3 

"' 201C PSK half, full local analog loopback; Bell 201 compatible; rackmounted 
duplex self test version available 

202 LP 0-1200 FSK async. half, full 195 Bell 202 compatible ; rackmounted 
duplex version available 

202 SISS FSK ~ half, full auto. answer local analog loopback; 560 Bell 202 series compatible ; rack-
duplex self test mounted version available, integral 

test pattern generator 

202S LP 0-1200 FSK async. half duplex auto. answer 245 Bell 202 compatible; rackmounted 
version available 

202T FSK half, full analog, digital loop- 42$ Bell 202 series compatible ; rack-
duplex back; self test mounted version available 

208NB 4800 sync. half, full auto. answer analog, digital loop- 1,750 Bell 208 compatible; rackmounted 
duplex back; self test version available 

212ND FSK, ~ full duplex ., ., analog, digital loop- MS Bell 103, 113, 212 compatible; stores 
PSK uo......- back; self test 5 phone numbers, rackmounted 

version available 

212 LP 1200 PSK async. full duplex orig .1answer 445 Bell 212A compatible 

212A FSK,PSK full duplex aito. answer analog, digital loop- 515 Bell 103, 113, 212 compatible ; 
back; self test rackmounted version available, 

11 strapping options 

9600 4800, OAM sync. full duplex analog, digital loop- 2,650 CCITT V.24 compatible ; 
7200, back; self test rackmounted version available , 
9600 compact size 

9600 AIB OAM half, full auto. answer local analog, digital 2.660 CCITT V.29, UDS 9600 NB compati-
duplex loopback; self test ble; rackmounted version available 

103J LP 0-300 FSK async. full duplex orig.iauto. answer 195 Bell 103, 113 compatible; rack-
mounted version available 

202S FSK ~.teync. half, full auto. answer local analog loopback; 475 Bell 202 series compatible ; 
duplex self test rackmounted version available, 

satellite delay option 

VEN·TEL INC. 

1200-Plus FSK,PSK ~ full duplex auto- dial/ 499(01); Bell 212A, 103, 113 compatible ; 
llltO. anlMI' 370(0100) Hayes Smart Modem dialing 

protected 

MD103J 0-300 FSK async. full duplex orig .lauto. answer local analog, 315(01); Bell 103J, 212A compatible; rack-
dig ital loopback 329(0100) mounted card available 

MD103J Plus FSK aaync. full duplex auto. diaV local analog, 415(01); Bell 103J, 212A compatible; 
llUIO-~ digital loopback 314(0100) help commands, rackmounted 

card available 

MD201-2E 2400 DPSK sync. half duplex orig .lauto. answer local analog, 800(01); Bell 201 C compatible ; rackmounted 
remote digital 600(0100) card available 

loopback; 
self test 

MD202-2E ,.. FSK aaync. half duplex orig.lauto. answer local analog, remote 380(01); Bell 2028 compatible ; rackmounted 
digital loopback 285(0100) card available 

MD212-1E 300, FSK,PSK async.tsync. full duplex orig.1auto. answer analog, digitalloop- 445(01); Bell 212A, 103, 113 compatible ; 
1200 back; self-test 330(0100) rackmounted card available 

MD212-3E FSK,PSK ~aync. full duplex auto. dial/ analog, digital loop- <185(01); Bell 212A, 103, 113 compatible ; 
auto. an.-r back; self test 386(01-00) battery supported memory; 

dials stored phone numbers 
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MD212-5E 300, FSK ,PSK async.isync. full duplex auto. dial/ 
1200 auto. answer 

MD212-7E 300, FSK,PSK asyncJsync. full duplex auto. dial/ 
1200 IUIO.m'llMI' 

PCM-1202 300, FSK ,PSK async. full duplex auto. dial/ 
1200 auto. answer 

PCM-H150P 300, FSK,PSK async. full duplex auto. dial/ 
1200 auto. anawer 

PCM-XT 300, FSK,PSK async. full duplex auto. dial/ 
1200 auto. answer 

VISIONARY ELECTRONICS 

Visionary 1200 PSK async. half, full auto. dial/ 
duplex auto . .,,..., 

WESTERN DATA COM 

212 Autodial 0-300. FSK, async.faync. fu ll duplex ...... 
1200 DPSK auto ...... 

Worldcom 200 0- 300, FSK async. half, full auto. dial/ 
1200 duplex auto. answer 

WOLFDATA INC. 

WD212 FSK,PSK async. full duplex origJlllllWli' 

1. Serial (RS232) or 
A B 

7. F.C.C. Approved 
Parallel Units 
(Centronics) cf$Gillroni\ 8. Manual and 

2. Prompt Deliveries "" Automatic Units 
3. Nationally Adver· 1/0 9. Highest Quality 

tised Products g PC Board Switch 
4. Broad Product Technology 

Line 10. Buy Direct From 
5. Over 30,000 Units Giltronix, or From 

Sold to Date PRINTER/ Any Authorized 
6. Sales and MODEM Distributor 

Technical 
Support 

Manual Units-2 to 6 Ports 
Automatic Units-3 to 15 Ports 

CIRCLE NO. 53 ON INQUIRY CARD 
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analog, digital loop- 625(01); Bell 212A, 103, 113 compatible ; 
back; self test 465(0100) programmable; rackmounted 

card available 

analog, digital loop- Bell 212A, 103, 113 compatible; 
back; self test security features; rackmounted 

card available 

499(01); expansion-board modem plugs into 
370(0100) IBM PC and compatibles; Bell 103, 

113, 212A compatible 

expansion-board modem plugs into 
HP-150; 212A, 103, 113 compatible 

549(01); expansion- board modem plugs 
410(0100) into IBM PC, XT; Bell 212A, 103, 

113 compatible 

Bell 212A compatible; clock/ 
calendar; includes software 

local analog, digital Bell 212A, 103 compatible ; 
loopback rack mounted 

local analog, 595 CCITT V.21 , Bell 103, 212 compati-
digital loopback ble ; tone and pulse dialing 

local analog loopback Bell 212 compatible 

Announcing 
THE M·1A 

$96.00 
MODEM* 

you 're looking for an 

inexpensive local or in-house 

communication link that 's 

RS-232 compatible , then 

consider a pair of our M· 1 A 

asynchronous short haul 

modems. Many companies 
have found that our M-1A'S 
are a cost effective way to 

solve communication 

problems up to 10 

miles or 9600 bps. 

Rack mount configuration 1s available 
also. If you need synchronou s 

transmi ssion ask about o ur M -4 

synchronou s short haul modem 

bo-sherrel co. Writ e o r c all u s no w 

for a dala sheet 

36133 NILES BLVD. and complete pri ce 
FREMONT, CA 94536 1nlorma11 on 
(415) 792-0354 · 100 Quantity 

CIRCLE NO. 54 ON INQUIRY CARD 
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New non-impact printers 
may shake up 

stable printer market 
Growth in non-impact printer market shares will be 

evolutionary rather than revolutionary 

Edward S. Foster, Associate Editor 

A host of market opportunities that could spawn 
evolutionary growth in laser, ink-jet, thennal, thennal­
transfer and other non-impact printer sales is appear­
ing in the wake of rapid changes in the computer 
system industry. 

One example is Hewlett-Packard Co., which offers 
low-end microcomputers. With the recent introduction 
of the HP Thinkjet ink-jet printer series, HP is 
positioning itself to become a low-end printer supplier. 
Even before the product was announced, HP lowered 
the price of the Thinkjet from less than $600 to $495 
(MMS, March, Page 36). 

Plagued by premature expectations in the past, 
ink-jet printing is finally showing signs of challenging 
impact printers with the help of HP's introduction. The 
Thinkjet has a disposable print head and ink supply. It 
is targeted at the serial matrix market, according to 
Norbert Gotner, business development manager for 
HP's personal printer operation. By producing an 
11-by-12-matrix character at 150 characters per second 
(cps) for a list price of $495, HP will "gain a significant 
proportion of the personal computer market for print­
ers,'' Gotner says. Those who assume that non-impact 
printers are not going to make their mark until the 
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1990s, he warns, are in for a surprise this year. 

Impact printers bottom out 

Non-impact printers are causing impact printers to 
hit their bottom price level, says Craig Ringuette, 
merchandising manager for Okidata Corp., Mount 
Laurel, N.J. "The real low-end printers, $200 or less, 
are not going to use impact technology," he concedes. 
"In my opinion, thennal and thennal-transfer devices 
are going to be the low-cost printers." IBM Corp.'s 
introduction of a thennal printer priced at $175 for use 
with the PCjr has convinced many that thennal 
printing is on the road to acceptance in the United 
States, at least in the home computer market. 

"Thennal technology is going to produce the $99 
printer,'' agrees Peter Steiner, director of the Elec­
tronic Printer Industry Service for market research 
company Dataquest Inc., San Jose, Calif. Japanese 
developments with dye-based thennal papers, Steiner 
believes, will remove many of the problems of carbon­
based thennal papers. He expects a second low-end 
price point of around $150 for thennal printers that can 
use thennal-transfer ribbons for plain-paper printing. 

"Our study indicates that fewer than 5 percent of the 
home computers that have been sold have a printer,'' 
says William Sobieski, vice president of consumer 
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PRINTERS 

1,400 .000 

UNITS 
SHIPPED 

700.000 

1980 

TOTAL NUMBER OF 
DAISYWHEELS 
SHIPPED ~ 

1985 1990 

SOURCE OATEK INFORMATION SERVICES INC 

Annual daisy·wtteel printer shipments are starting to be 
adversely affected by new-technology printers, led by near­
letter quality impact matrix units. These technologies, including 
ink-jet and non-impact page printers, are influencing the high­
end daisy wheels more significantly than they are the low-end 
daisy wheels. 

marketing for Alphacom Inc., Campbell, Calif. 
Alphacom produces 40- and 00-column thermal printers 
with dedicated interface cables for a munber of home 
computers. "If you say there are 10 million home 
computers out there, and you look at the software now 
available that calls for hard copy, there is a tremendous 
market, even without considering new sales of home 
computers,'' he says. 

Line printers come under fire from non-Impacts 

The market segment for line printers, particularly 
fully formed character technologies such as band and 
chain/train, is the one most frequently cited as ripe for 
encroachment from non-impact offerings. '.'It is a very 
mature market," says John Harker, senior vice presi­
dent of marketing and corporate development for 
Dataproducts Corp., Woodland Hills, Calif. "There is 
going to be encroachment-from the high-speed serial 
matrix printers, from low-speed line matrix printers as 
well as non-impact devices. Over the next five years, 
though, we still see our line printer business growing." 
Such growth will lag behind that of other segments of 
the printer market, particularly in revenues, Harker 
admits. 

Harker does not expect many technological innova­
tions in fully formed character line printers, but he does 
not rule out the possibility of a new generation of line 
printers. "Line printers with fewer parts, more 
intelligence and better print quality are going to be 
needed, and we are going to continue to drive costs 
down and increase reliability with designs better-suited 
to automated assembly,'' he states. Printers in the 
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600-line-per-minute (lpm) range are becoming increas­
ingly critical low-end anchors for Dataproducts and 
other manufacturers, as other technologies erode the 
market for 300-lpm devices. 

Dot-matrix line printers are on the rise 

Harker and others predict dot-matrix line printing 
will find increasing acceptance for certain applications. 
"The matrix segment of the overall line printer market 
is going to grow faster," agrees David Mayne, senior 
vice president for corporate development at Printronix 
Inc., Irvine, Calif. "It still represents a relatively 
young technology, the full potential of which has not 
been exploited." Mayne adds that Printronix, the 
traditional leader in the matrix line printer market and 
a band printer vendor since its acquisition last year of 
Data Printer Corp., expects the line printer market to 
be healthy for the foreseeable future. 

Mayne expects the fine-tuning of current products 
and the introduction of more fully featured machines to 
characterize the rest of 1984. "The addition of more 
sophisticated electronics and front-end intelligence .. .is 
just the tip of the iceberg,'' he asserts. The ability of 
matrix line printers to do graphics for such applications 
as forms generation, bar codes, computer-aided design/ 
computer-aided manufacturing and others is one of the 
main strengths of the technology, he says. 

Plagued by premature expections in 
the past, ink-jet printing is finally 
showing signs of challenging impact 
printers. 

Harker and Mayne note that their companies do not 
doubt the possibility that non-impact technologies will 
play a significant--Or even predominant----role in the 
printer business. And both are betting on sooner-than­
anticipated sales growth for new technologies. South­
ern Systems Inc., Fbrt Lauderdale, Fla. , an established 
supplier of line printers to data-processing end users, 
last year began shipping the 60-page-per-minute 
Mercurion ion-deposition printer with a Delphax Sys­
tems Inc. engine. Southern Systems president Joseph 
Horn says selling the non-impact device to established 
line printer users was a much slower process than the 
company anticipated. "Once they make the decision to 
try it, however, we're finding our customers don't want 
to go back to impact printing." Southern Systems 
installed about 75 Mercurions last year at an average 
price of nearly $70,000 each. 

MINI-MICRO SYSTEMS/April 19, 1984 



STAIE OF THE ART. 



No Paper Wait. 

Waiting gets you nowhere. Waiting wastes time. 
It wastes money. 

~ To save both, Tally presents the MT400 
FlexiForm printers. And to help you boost efficiency, 
these high volume, high speed serial 
printers have productivity features 
you won't find anywhere else. 
~ For about half the oost of a line 
printer, a Tally FlexiForm will whip 
through paper work at up to 300 LPM. 
~ You'll produce draft oopy at a oonsistent 
400 CPS. Your oorrespondence will have a high 
resolution, professional look. From inventory 
reports and spreadsheets to business graphics and 
bar oodes, nothing in their class is engineered to 
perform like FlexiForms. 

~ For speed and ease of programming, direct 
menu access lets you arrange page and print formats 
with just a few front panel oommands. And there's 
always the ideal paper handling choice for the 

work you do. Because FlexiForm 
printers can have tractors that push 

and pull, friction feed, a quick-tear 
bar, automatic feeders for single 

sheets and more. 
~ Waiting for important information is the last 
thing you want. So wait no more. Call Mannesmann 
Tally today for information on the world's best 
engineered serial printers: (206) 251-5524. 

MANNESMANN 
TALLY 
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PRINTERS 

Application solutions are key to success 

Quality Micro Systems (QMS) Inc., Mobile, Ala., 
which has for years sold a value-added version of a 
Printronix matrix line printer, last year introduced the 
Lasergraphix 1200, a laser printer with Xerox Corp.'s 
XP-12 engine and QMS' graphics controllers. ''We 
have found the acceptance of our printer to be very 
impressive," says Art Hyzer, QMS executive vice 
president. He says his company installed 300 units in 
the first nine months of the printer's production and 
expects to double that rate this year. "One of the 
problems with many of the non-impact products is the 
lack of application-oriented solutions for the user. If 
you can show a customer a product that is ready to do 
what he needs, he really doesn't care what technology 
it employs." 

Hyzer also doubts the validity of a traditional 
argument-that users in data-processing sites are too 
closely tied to using multipart forms to switch to 
non-impact printers, which use A-sired cut sheets. 
"Only the most traditional transaction-processing envi­
ronments won't give up multicopies because for most 
applications we can show them how to save from 50 
cents to $1.25 per transaction." 

The most dynamic segment of the 
printer market in 1983 was serial 
dot-matrix printers. 

Serial dot-matrix printers show dynamic growth 

The most dynamic segment of the printer market in 
1983 was serial dot-matrix printers, and many observ­
ers expect the trend to continue in 1984, both at the 
high end (multimode devices printing at 200 cps or 
faster) and the low-end (single-function machines 
printing at 120 cps or slower). "There is an interesting 
trend to an hourglass-shaped market with both low-cost 
and high-performance printers doing well but with not 
much of a middle ground," notes Neil Kleinfeld, vice 
president of marketing and planning for Centronics 
Data Computer Corp., Hudson, N.H. Kleinfeld sees 
the high end of the market becoming increasingly 
application driven, with such features as sheet feeding, 
forms handling, bit-mapped graphics and color becom­
ing standard rather than optional. 

Kleinfeld, who once doubted that high-speed matrix 
printers would be used much with personal computers, 
now has changed his mind. "A lot of people are doing 
important business on PCs, which in some cases 
justifies an output device being a large part of the 
system price," he says. Kleinfeld cites IBM's dot-
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Based on a telephone survey of more than 500 office automa· 
tion planners and managers, Datek found that the ratio of users 
to non-users of "new technology" printers such as ink-jet, im­
pact matrix and non-impact page printers is directly related to 
organization size, expressed in company revenues. 

matrix color graphics printer, introduced at $1,995 last 
November for use with the IBM PC, PC XT and PCjr. 
Many dot-matrix printer vendors have introduced 
similar devices, so IBM's ''blessing" on the technology 
-and the standardization of software that blessing is 
expected to engender-is likely to make color impact 
printing a fast-growing market. 

Revenues are slower than shipments 

The low-end matrix printer market has experienced 
several years of high growth in shipment volumes. 
Sources estimate 1983 shipments at 3 million to 5 
million units. Revenues have not grown as swiftly, as 
prices have fallen to less than $300 for the lowest-priced 
units. Some price-war survivors, however, believe the 
worst of the fighting is over. "With prices reaching the 
$300 level, there is going to be a shift to products with 
mid-range capabilities," says Okidata's Ringuette. 
''Within the next year, it is going to become very hard 
to sell a printer with only one print mode; correspon­
dence-quality modes are going to be a necessity, even in 
the $500 to $600 price range." Ringuette expects that 
120 cps will soon be the minimum print speed even at 
the low end and predicts much near-term activity in the 
$1,000 to $1,500 range from dot-matrix printers 
employing 18- and 24-wire print heads. 

Daisy wheels hold their own 

It is almost ironic that the impact devices suffering 
the least from the threat of non-impact printers are 
fully formed character serial printers, now that many 
see the technology as having reached its performance 
limits. Most observers see laser printers as the only 
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PRINTERS 

non-impact alternatives to daisy wheels for true 
letter-quality output and believe that the least expen­
sive laser devices will carry an end-user price of $3, 000 
for the near future. 

'Non-impact printers are causing 
impact printers to hit their bottom 
price level.' 

While print speed for daisy-wheel and thimble 
printers appears to be topping out at the 80- to 90-cps 
range, there may be room for increasing price competi­
tion at both ends of the market. Bernard Horn, vice 
president of sales and marketing for printer maker . 
Diablo Systems Inc., Fremont, Calif., expects competi­
tion in the 30- to 60-cps range. "The average retail price 
of medium-speed printers runs approximately $2,000," 
says Horn. ''What the market needs is a medium-speed, 
richly featured printer that is priced close to the 
low-speed offerings." 

The price of low-speed daisy-wheel printers is 
becoming more difficult to pinpoint as the market for 
20-cps and slower printers becomes a commodity 
market. "This year, we will see daisy-wheel printers at 
$399 and under," says 'lbshikazu Koike, marketing 
manager of information systems and peripheral equip­
ment for Brother International Corp., Irvine, Calif. "If 
manufacturers decide to offer 8-cps printers, it is very 
hard to foresee how low prices would go." 

Japanese manufacturer Brother helped pioneer the 
market for less-than-20-cps printers but does not plan 
to lead the su'b-10-cps market, Koike says. He does not, 
however, offer such assurances for his compatriots. 
"Some of those companies are a little crazy. There is no 
way to keep up with their costs," he says, echoing the 
lament of several U.S. manufacturers. 

Koike and others believe that the real threat to 
daisy-wheel printers will come not from non-impact 
technology but from serial dot-matrix printers with 
improved print quality, especially as high-volume 
manufacturing of 18- and 24-wire printers reduces 
costs. Print quality, throughput and reliability remain 
the key issues for the printer industry, and price 
trade-offs will continue in all technologies-impact and 
non-impact. D 

KEEP YOUR SUBSCB.IP~ION 
To keep your free subscription to Mini-Micro 

Systems, watch for the requalification card in next 
month' s issue. Please fill it out and return it to us 
right away. 
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For your best 
investment in printers. 

Call your nearest Qume distributor today. 

United States: 
American Calculator & Computer 
(205) 933-2344-AL 
Almac Electronics 
(206) 643-9092-WA 
Anacomp (206) 881-1113 - CA, UT, WA 
Anthem Systems (415) 342-9182-CA 
Bohlig & Associates (612) 922-7011 - MN 
Butler i\ssociates (617) 964-5270-CT, MA 
Byte Industries 
(800) 972-5948 (CA Only) 
(800) 227-2070 (Outside CA) 
David Jamison Carlyle 
(213) 410-9250-CA, CO, HI, IL, NJ , TX 
Computers & Peripherals Int. 
(315) 476-6664-NY 
The Datastore (609) 779-0200-NJ 
Equipment Resources (404) 955-0313- GA 
Future Information Systems 
(212) 732-3905-NYC 
Gentry Associates 
(305) 859-7450-FL, GA, LA, NC, SC, TN 
Inland Associates (913) 764-7977 -KS 
Inter ACT Computer Systems 
(704) 254-1949-FL, GA, NC 
Kierulff Electronics 
(800) 338-8811-AZ, CA, CO, CT, FL, GA, MA 
MD, MN, MO, NC, NJ, OH, OK, TX, UT, WA, WI 
MA/COM-Alanthus Data 
(301) 770-1150-MD 
MicroAmerica Distributing 
(800) 431-7660 (MA Only) 
(800) 343-4411(0utside MAJ-CA, MA, TX 
Midwest Microcomputers (419) 782-1115 - 0H 
National Computers Syndicate 
(312) 459-6400-IL, MN 
Pacific Mountain States 
(800) 272-3222-CA, WA 
PAR Associates 
(308) 371-4140-CO, UT 
PCA Microsystems (512) 654-4711-TX 
PCS, Inc. (214) 247-9946-TX 
Pioneer Electronics 
(301) 921-0660-AL, FL, GA, MD, NC, PA 
Polygon Industries 
(504) 834-7658-LA 
Printer Warehouse (213) 829-5493-(CA Only) 
(800) 245-9812-(0utside CA) 
R.C. Data (408) 946-3800-CA 
Rudor Communcations (212) 245-5509- NYC 
Schweber 
(800) 645-3040-AL, CA, CT, FL, GA, IA, IL, 
MA, MD, Ml, MN, NJ, NY, OH, OK, PA, TX, WI 
Southern Microcomputer 
(305) 621-4237-FL 
Tek-Aids Industries 
(312) 870-7400-IL, PA, TX 
Terminal Rentals (714) 832-2414-CA 
Terminals Unlimited 
(800) 336-0423-24 Locations 
Tricom (516) 483-9700-NY 
Unico (512) 451-0251-TX 
Western New York Computer 
(716) 381-4120-NY 

Canada: 
Abacus Data Services 
(416)677-9555-0ntario 
Datamex (416) 781-9135-0ntario, Quebec 
DataTech Systems 
(604) 4 79-7117 -Alberta, BC, Ontario 
Data Terminal Mart 
(416) 677-0184-Alberta, BC, Nova Scotia, 
Ontario, Quebec 
Future Electronics 
(416) 697-7710-Alberta, BC, Ontario, Quebec 
Micro Distributing (604) 941-0622-BC 
Printerm Data (416) 977-1711-0ntario 
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COMPARISON CHART 
User-

Printing Avg. hours changeable 
speed before multiple 
(cps) repair* interfaces 

Diablo 630 API 40 4,000 YES 

NEC 7700 Series 55 2,000 NO 

Qume 55 5,500 YES 
SPRINT 11/55 PLUS 

Qume's 
SPRINT 11/55 PLUS,. 

outperforms NEC** 
and Diablotfor a 
lot less money. 

Mir's 
suggested 

retail 
price 

$2340 

$2595 

A simple comparison tells the whole story. Qume's new 
SPRINT 11/55 PLUS™ daisywheel printer is tops in perfor­
mance, with a steady speed of 55 characters per second. Print 
quality that's second to none. And the industry's best reliability 
rating-equal to almost three years of all-day, five-day-a-week 
business use without a single repair. 
That's nearly a year longer than its closest rival. 

And the SPRINT 11/55 PLUS is a perfect fit for most 
popular business computers, via our inexpensive plug­

in interface modules. 
That means you won't have to change printers 

when you upgrade your current system. 
It's this kind of value that has made Qume 
one of the largest manufacturers of letter­
quality printers in the world. 
So don't pay more for less. Choose Qume's 

SPRINT 11/5 5 PLUS- the best printer you 
can buy. And the best buy in printers. For more 

information, contact the Qume distributor 
nearest you. Or write Qume Corporation, 

2350 Qume Drive, San Jose, 
CA 95131. 

Qume printers. 
Your best investment 
in productivity. 

QM.m.I · 

See distributor listing 
on opposite page. 



World's largest 
local distributor 
with 48 locatlons 

stocking the finest 
lines of electronic 
components and 

computer products 
ALABAMA 

Hunt5"111e (205) 837-7210 

ARIZONA 
Phoenix (602) 231-5100 

CALIFORNIA 
Avnet. L.A. (213) 558-2345 
Avnet . S.F.V. (818) 700-2600 
Avnet , 0 .C. (714) 754-6111 
Hamilton. L.A. (213) 558-2121 
Hamilton . S.F.V. (213) 558-2323 ' 
Hamilton . O.C. (714) 641-4100 
Sacramento (916) 925-2216 
San Otego (619) 571-7510 
San Francisco (408) 743-3355 

COLORADO 
Denver (303) 779-9998 

CONNECTICUT 
Danbury (203) 797-2800 

FLORIDA 
St. Petersburg (813) 576-3930 
M1am1 (305) 971-2900 
Orlando (305) 628-3888 
Melbourne (305) 725-2700 

GEORGIA 
Atlanta (404) 447-7507 

ILLINOIS 
Chicago (312) 860-7700 

IN DIANA 
Indianapolis (317) 844-9333 

KANSAS 
Kansas City (913) 888-8900 
Wichita (800) 532-6702 

KENTUCKY 
Louisville (800) 428-6012 
Lexington (800) 543-4783 

MARYLAND 
Baltimore (301) 995-3500 

MASSACHUSETTS 
Boston (617) 273-7500 

MICHIGAN 
Detroit (313) 522-4700 
Grand Rapids (616) 243-8805 

MINNESOTA 
Minneapolis (612) 932-0600 

MISSOURI 
St. Louis (314) 344-1200 

NEBRASKA 
Lincoln 
Omaha 

(800) 255-6702 
(800) 255-6702 

NEW JERSEY 
Fairfield (201) 575-3390 
Cherry Hill (609) 424-0100 

NEW MEXICO 
Albuquerque (505) 765-1500 

NEW YORK 
Long Island (516) 454-6060 
Syracuse (315) 437-2641 
Rochester (716) 475-9130 

NORTH CAROLINA 
Raleigh (919) 878-0810 

Cleveland 
Dayton 

OHIO 
(216) 831-3500 
(513) 433-0610 

OREGON 
Portland (503) 635-8831 

PENNSYLVANIA 
Philadelphia (215) 831-1300 
Pittsburgh (800) 321-6890 

SOUTH CAROLINA 
Columbia (800) 334-1597 

Dallas 
Houston 
Austin 

TEXAS 
(214) 659-4111 
(713) 780-1771 
(512) 837-8911 

UTAH 
Salt Lake City (801 I 972-2800 

WASHINGTON 
Seattle (206) 453-5844 

WEST VIRGINIA 
Charleston (800) 543-4783 
Hunt ington (800) 543-4783 

WISCONSIN 
Milwaukee (414) 784-4510 

INTERNATIONAL EXPORT 
Los Angeles (213) 558-244 1 
New York (516) 420-9640 
Telex 66-4329 

Toronto 
Montreal 
Ottawa 
Calgary 
Vancouver 

Tokyo 

CANADA 
(416) 677-7432 
(514) 331-6443 
(613) 226-1700 
! 403 I 230-3586 
(604) 224-0619 

JAPAN 
(03) 662-9911 



APPLE COMPUTER INC. 

Daisywheel 
Printer 

ATARI 

1027 

BROTHER INTERNATIONAL CORP. 

HR-15 

HR-25 

C. ITOH ELECTRONICS INC. 

A10-20 

A10-30 

F10-40 

F10-55 

COMPUTERS INTERNATIONAL INC. 

2000 

COMREX INTERNATIONAL 

CR-1 

CR-11 

DATA TERMINALS & COMMUNICATIONS 

380Z 
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SOLID·FONT CHARACTER PRINTERS 

RS2320 

RS232C 

RS232C, Centronics 
(110-9600 bps, Diablo 630) 

RS232C, Centronics 
(110-9600bps, Diablo 630) 

Centronics, RS232C 
(300-2400 bps, X-on/X-off, 

ETX/ACK) 

Centronics, RS232C 
(300-2400 bps, X-on/X-off, 

ETX/ACK) 

Centronics, RS232C (1200 
bps, X-on/X-off, ETX/ACK) 

Centronics, RS232C 
(9600 bps, X-on/X-off, 

ETX/ACK 

RS232C, IEEE-488, 
Centronics, current loop 

50-19200 bps, X-on/X-off, 
ETX/ACK) 

RS232C, Centronics, 
IEEE-488 (50-19,200, DTR, 

X-on/X-off, ETX/ACK) 

S' 
i 
~ ....................................................................... ::!. 
:I 

~~~~~~~~~~~~ .... ~--~~ ...... ;' 
auto forms feed, horizontal/vertical formatting ;J 

second red ribbon, programmable spacing, noise level 
less than 65 dBA 

second red ribbon, programmable spacing, noise level 
less than 65 dBA 

programmable wrtical spacing 

programmable vertical spacing 

noise level 65 dBA, downloadable wheel 
and impact sequences 

noise level 65 dBA. downloadable wheel 
and impact sequences 

Diablo 630, 1600; Oume Sprint 9/11 protocols 

noise level 65 dBA, serial version: $849(01) 

noise level 65 dBA, alternate red ribbon , proportional 
spacing, serial version: $649(01) 

48K buffer, bidirectional printing, sett-diagnostics, 
proportional and programmable horizontal spacing, 
programmable vertical spacing, noise level 68 dBA. 
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Stylewriter 

DATAPOINT CORP. 

19611 

DATAPRODUCTS CORP. 

DP-35 

DP-55 

DECISION DATA COMPUTER CORP. 

6355-01 

630API 

4565 

FUJITSU AMERICA INC. 

SP320 

SP830 

GENERAL BUSINESS TECHNOLOGY INC. 

5205WP 56 

5206WP NEC Spinwriter thimbles 35 

HEWLETT-PACKARD CO. 

2602A 

2601A 

122 

RS232C, current loop, Qume, 
Diablo, Centronics (150-9600 
bps, X-on/X-off, DTR or RTS, 

ETX/ACK) 

(IBM 8134, a., 8138) 

RS232C, Centronics, 
IEEE-488 (110, 300, 1200 bps, 

X·on/X-ofl, DTR, ETX/ACK) 

~~ ..... , .... 
tl00bps.)(-4jlll/)(~ 
:OTR.~ 

RS232C, Centronics, 
IEEE-488 (300, 1200, 2400, 

9600 bps, X-on/X-off, 
DTR, ETX/ACK) 

RS232C, CCITT V.24, current 
loop, Centronics 
(150-9600 bps) 

IBM S/34, S/36, S/38 

RS232C (110-9600 bps, 3,520(01) 
X-on/X·off, DTR, ETX/ACK) 

I 
red ribbon, noise level 65 dBA, 35K buffer (opt. 67K), 
bidirectional printing, proportional and programmable 

horizontal spacing, self-diagnostics 

noile kMI llO d8A, compatible with d WP and graphics 
........ 31< Input ... propOrllonal horizontal spacing, 

bfdll8Cllonal forms tractors 

noise level 60 dBA, compatible with all WP and graphics 
software, 3K input buffer, proportional horizontal spacing, 

bidirectional forms tractors 

blue, black, brown and green ribbons ; noise level 
65 dBA, compatible with most WP software, serial and 

parallel interfaces 

blue, black and brown ribbons ; Hyplot and 
character graphics, noise level 67 dBA, compatible with 

most 16-bit WPs, serial and parallel interfaces 

programmable vertical and horizontal spacing, noise level 
less than 62 dBA 

daisywheel graphics, noise level less than 60 dBA, 
compatible with standard WP packages, programmable 

and proportional horizontal spacing , programmable 
vertical spacing 

emulates Diablo printers, compatible with 
most WP software 
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Lotus 1 2 3 TM and Dataproduds P Series 
color printer are the best combination 
for any business assignment. 
Everyone's talking about the best software package on. __ ,._,. 
.the market the Lotus 1 2 3. Dataproducts wants 
you to go one step further with their P Series 
color printer. 

The versatile P Series translates the 
wealth of information generated by 
the Lotus 1 2 3 into brilliant full 
color charts, graphs and text. 

It delivers a full page of 
text quality print in nothing 
flat while its sheet feeder auto­
matically prevents loading hassles. 
And the P Series uses pin feed or plain 
paper and has the brains to fill every 

appropriate line with crisp, 
sharp copy, even if it has 

to justify to do it And the P Series 
color printer has dual speed capability 
for correspondence quality output for 
word processing applications, and high 
speed output for draft or spreadsheets. 

The Dataproducts P Series color 
printer. And the Lotus 1 2 3. There's 
no better combination on the market 
For more information go 1234 to your 
nearest computer store and ask about 
our P Series color printer. or call I J' I 
Dataproducts, 1-800-2 58-1386. 
COMD~»X{{™/Spring '84 

BOOTH #0356 

Dataproducts computer printers 
Nobody puts ideas on paper so many ways. 

Dataproducts. Route 13 South. Milford. NH. 03055 
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1·2·3 and Lotus are trademarks of Locus Development Corporation. 
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PRU7007/ 
7009 

LEADING EDGE PRODUCTS INC. 

A10-20 

F-10 Print 
Master 

F-10 Starwriter 

LEXICON CORP. 

LEX-21 

MDSTRIVEX 

8010 

Spinwriter 
2050 

Spinwriter 
3510 

Splnwriter 
3550 

Spinwriter 
7710 

Spinwriter 
n15 

Spinwriter 
7730 

OLYMPIA USA INC. 

102 

3000 

DY450 

PRIMAGES INC. 

PRIMAGEI 

124 

SOLID-FONT CHARACTER PRINTERS 

RS232C, current loop 

RS232C, RS422 

Centronics, AS232C 
(X-on/X-off, ETXIACK) 

Centronics, RS232C 
(X-on/X-off, ETX/ACK) 

Centronies, RS232C 
(X-on/X-off, ETXIACK) 

(300 bps; X-on/X-off opt.) 

Trill9X 8074, IBM 327413276 

Centronies 

Centronics 

Centronies 

RS232C (110-9600 bps, 
X-on/X-olf, ETX/ACK) 

RS232C (110-9600 bps, 
X-on!X-olf, OTA, ETX/ACK) 

Centronics (110-9600 bps, 
X-on/X-ott, DTR, ETX/ACK) 

parallel 

RS232C (up to 9600 bps, 
X-on/X-off, ETX/ACK) 

IBMPC 

RS232C (up to 1200 bps, 
X-on/X-off, ETX/ACK) 

RS232C (up to 1200 bps, 
X-on/X-olf, ETX/ACK) 

Centronics 

RS232C, Centronies, 
IEEE-488 (X-on/X-olf) 

RS232C, Centronics, 
IEEE-488 (X-on/X-off) 

RS232C,Centronics 
(X-on/X-off) 

RS232C, Centronics 
(110-9600 bps, X-on/X-olf, 

DTR, ETX/ACK) 

supported on Honeywell Office 
Automation Systems 

supported on Honeywell Office 
Automation Systems 

less than 62 dBA, programmable and 
proportional spacing 

noise level less than 65 dBA, programmable and 
proportional spacing 

noise level less than 65 dBA, programmable and 
als~ 

noise level 53 dBA, 2k memory; opt. acoustic modem 

noise level 65 dBA; opt. tractor feed 

noise level 65 dBA; opt. tractor feed 

noise level 65 dBA; t. tractor feed 

noise 111118168 dBA, programmable and proportional 
spacing, NCR WP packages 

noise level 60 dBA 

noise level 60 dBA 

IBM PC, PCjr compatible, noise level 60 dBA, 
programmable spacing 

noise level 60 dBA, programmable spacing 

noise level 80 dBA, programmable spacing 

noise level 60 dBA; opt. forms handlers 

noise 111118160 dBA; opt. forms handlers 

noise level 60 dBA, programmable spacing ; 
opt. forms handlers 

noise level 62 dBA, proportional spacing, 4000-char. print 
buffer; opt_ tractor feed 

noise level 62 dBA, proportional spacing, 4000-char. print 
buffer; opt. tractor feed 

noise level 65 dBA, serial and parallel ports, built-in tracto 

noise level 61 dBA, proportional horizontal spacing 

noise level 61 dBA, proportional horizontal spacing 

noise level 65 dBA, proportional horizontal spacing, 
programmable ll9l1ical spacing, emulates Diablo 620 
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PRINTER SYSTEMS CORP. 

DWP-410 

SILVER REED AMERICA INC. 

EXP-500 

EXP-550 

EXP-no 

SMITH·CO 

L-2000 

TP-1 

TP-2 

VIVITAR COMPUTER PRODUCTS INC. 

OIS-PTR-20 

PCPM012 
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parallel (Radio Shack) 

parallel, serial (600-1200 
bps, Tandy) 

parallel (Radio Shack) 

Centronics, RS232C 
(X-on/X-off, ETX/ACK) 

Centronics, RS232C 
(X-on/X-off, ETX/ACK) 

RS232C (300-9600 bps, 
X-on/X-off, ETX/ACK) 

custom 

custom 

custom 

RS232C 

RS232C 

noise level 60 dBA, IBM 3270, S/34, S/36, 
S/38 compat_ibl_e ______ _, 

programmable spacing, compatible with Radio Shack 
WP software 

programmable spacing, compatible with Radio Shack 
WP software 

programmable spacing, compatible with Radio Shack 
WP software 

block graphics, Diablo 161 O emulation 

block graphics, proportional spacing, Diablo 1610 
emulation 

block graphics, 2K buffer expandable to 48K, proportional 
s"'~=in""g.,_, ""D"'iabl= o..;;630-.-. ... e.-m .. u ... ia ... tio_n..._ ___ ....,. ~ 

~--~~~-------------~ s: noise level 63-69 dBA, bidirectional printing; 
opt. tractor feed g 

noise level 63-69 dBA; opt. tractor feed ... 

noise level 63-69 dBA; opt. tractor feed 

bidirectional printer, 96 character set 

programmable and proportional spacing, 7- or 8-bit 
selectable interface, self-test, WordStar compatible 

noise level 65 dBA, programmable vertical spacing, 
superscript, subscript, shadow print, underlining 

noise level 65 dBA, Diablo 1610, 1620 code compatible 

noise level 65 dBA, proportional horizontal spacing, 
Diablo 1610, 1620 code compatible 

noise level 65 dBA, proportional horizontal spacing, 
Diablo 1610, 1620 code compatib_l_e ___ _. 

noise level 62 dBA 

noise level 62 dBA; optional bidirectional forms tractor, 
single-sheet feeder 

-------noise level 62 dBA 
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SB 

The LQ- 15 00 offers 

t o t h e most descrimi to reach 

many markets wit h wi exceeding the qu a 

and expectations t ha t y other Ep s on prin ters sue 

the MX - 80. It look s as has released ano t he r e xceptio 

printer . ' 

EPSON® LQ-1500 INTRODUCES 
DOT-LF.SS MATRIX PRINTING 

For openers, it gives you letter print quality so high the dots disappear. But 
that's only the beginning. The LQ-1500 is more than a letter quality printer. It's a 

multi,function work station. 
In the draft mode, for instance, the LQ-1500 prints at 200 cps with a character 

structure of 9x17-already superior to much dot matrix printing. And at 37 x 17 in the 
letter mode, the dots are virtually non~xistent. 

But there's more. Much more. 45 standard font styles. 128 downloadable characters. A 
lSK print line imaging buffer that allows you to create any character or symbol you can define 
within a 37 x 24 matrix. Graphic modes with up to 240 dots per inch for curves and diagonals 
smoother than you've ever before achieved with dot matrix technology. 

Combine all these advantages with proven Epson performance EPSON 
and reliability. And the industry's lowest out-0f,box failure rate. 
That's progress. That's quality. That's Epson. EPSON AMERICA, INC. 

Call or write us today at the address below for complete technical 
information. 

SW Region (714) 250-0111 • NW Region ( 408) 985-8828 • SE Region ( 404) 458-9666 
NE Region (617) 245-8007 •CENTRAL Region (815) 338-5810 

@Registered trademark of the Epson Corporation 

CIRCLE NO. 60 ON INQUIRY CARD 

OEM Products Division 
Peripherals Group 
3415 Kashiwa Street, Torrance, 
CA 90505 (213) 533-8277 
Telex: 182412 
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ADDMASTER CORP. 

171 

172 

DP-90018 

DP-9501 8 

DP-96258 

DP-6500 
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MATRIX CHARACTER PRINTERS 
(including Teleprinters) 

TIL parallel 

RS232C 
(75-9600 bps, 

X-on/X-off) 

RS232C, Centronics 
(110- 19,200bpa, ETX/ACK, 

DTR, X-on/X-off, Qume Ill 
Diablo 630, NEC 

Atari, Commodole, Tl, 
Centronics, RS232C, 

IEEE-488, Apple 
(110- 9600 bps) 

parallel 
(9600 bps, X-on/X-off, 

STX/ETX/LRCC) 

parallel 
(9600 bps, X-on/X-off, 

STX/ETX/LRCC) 

parallel 
(9600bpa, X-on/X-df, 

STX/ETX/LRCC) 

parallel 
(9600 bps, X-on/X-off, 

STX/ETX/LRCC} 

parallel 
(9600 bps, X-on/X-olf, 

STX/ETX/LRCC) 

parallel 
(9600 bps, X-on/X-off, 

STX/ETX/LRCC) 

parallel 
(9600 bpa, X-on/X-olf, 

STX/ETXILRCC) 

RS232C, RS422, parallel 
(19,200 bps, X-on/X-off, 

STX/ETX/ACK} 

parallel, RS232C 
(19,200 bps, X-on/X-olf, 

STX/ETXIACK) 

345(01); 
249(0 100) 

point of sale printers; built-in clock calendar, 
internal 3-Une buffer 

point of sale printers; built in clock calendar, 
internal 3-line buffer 

single/dual bin sheet-feeder, bidirectional 
1raelors, bit-mapped graphics up to 240x720 dpi, 

4-color option $100 

intelligent interface module, bit-mapped graphics 

noise level less than 55dBA; opt. RS232C 
interfaces; bit-mapped graphics 

noise 181191 less than 55dBA. bit-mapped graphics; 
opt. RS232C interface 

noise level less than 55dBA, bit-mapped graphics; 
opt. RS232C interface 

noise level less than 55dBA, bit-mapped graphics; 
opt. RS232C interface 

noise level less than 55dBA, bit-mapped graphics ; 
opt. RS232C interface 

proportional spacing, 4-color ribbon, noise l!Mll 
less than 55dBA; opt. RS232C interface 

proportional spacing, 8 int'I. character sets 

proportional spacing, Diablo 630 emulation 
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APPLE COMPUTER 

B·G INSTRUMENTS INC. 

PP201 

DataPlot 401 

DataPlot 416 

C. ITOH ELECTRONICS INC. 

8510SC 

~ 15508 

~ c: ·g_ ... 1 ... 550~5~----

-s ______ _ 
~ 1550SC 

85108 

85105 

CANON USA INC., PRINTER DIVISION 

1200 

X-8220A 

CENTRONICS 

7 

358 

COMPRINT 

912 series 

COMPUTER DEVICES INC. 

Series2000 

----

COMPUTER TRANSCEIVER SYSTEMS INC. 

MSP200 200 

128 

MATRIX CHARACTER PRINTERS 
(including Teleprinters) 

parallel 

RS232C 

Atari 

RS232C, current loop 
(300-1200 bps) 

""'""-R-.S"'23~2C~ , current loop 
(300-1200 bps) 

RS232C, Centronics 
(110-9600bps, 

X-on/X-olf, ETX/ACK) 

RS232C, Centronics 
( 110-9600 bps, 

X-on/X-off, ETX/ACK) 

RS232C, Centronics 
(110-9600bps, 

X-on/X-olf, ETXI ACK) 

RS232C, Centronics 
(110-9600 bps, 

X-on/X-off, ETX/ACK) 

RS232C, current 
loop, Centronics 

(50-19,200 bps, 
X-on/X-olf, DTR. ETXIACK) 

RS232C, current 
loop, Centronics 

(50- 19,200 bps, 
X-on/X-off, DTR, ETX/ACK) 

RS232C, Centronics, 
IEEE-488 

(4800 bps) 

8-bit parallel TTL 

755(0 1); 
595(01 00) 

1,125-1,270 

3,295 

dot addressable graphics 

bidirectional printing, underline 

bit·mapped graphics up to 10 dpi, word 
processing software included 

bit-mapped graphics up to 1 O dpi, word 
processing software included 

7·color printing, built· in tractor 
tear bar. 13 languages 

built-in tractor tear bar, 5 languages, dot­
addressable graphics 144x60 dpi 

built-in tractor tear bar. 13 languages 

built-in tractor tear bar, 18 languages 

built-in tractor tear bar, 5 languages, dot­
addressable graphics 144x160 dpi 

131anguages 

3 paper feed methods available 

7-color printing, high resolution 

3 paper feed methods available 

3 paper feed methods available 

compatible with WordStar, WordPerfect, Digital 
Research graphics packages, bit-mapped 

graphics 66. 7x72 dpi 

4-7 color printing, compatible with WordStar, 
WordPerfect, Digital Research graphics packages 

100 dpi graphics resolution ; opt. 2K buffer 

bit-mapped graphics (64x124 dpi), 4K-byte buffer, 
6 programmable function keys 

modem spooler printer with 12K-byte buffer, 
Bell 212A compatible, bit-mapped graphics 

bit-mapped graphics, self-test 
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THE PRINTER TO PICK 
WHEN THE PACE QUICKENS. 

It's happening all over the value­
added world. 

Your multi-user customers are get­
ting hit with a ton of increased through­
put requirements and they need more 
printer speed. A lot more. 

They're also looking for more pro­
fessional-looking presentations so they 
need better print quality. A lot better. 

Where can you find the best of both 
worlds for them? And at the same time 
find some margins that'll look real good 
to you? 

With Okidata's Pacemark 2350 and 
2410 dot matrix printers. 

Take throughput. The 2350 and 2410 
can quickly get your customers out of 
the waiting game to where they're really 
cranking it out. 

But wait. Cranking what out, you 
may ask? A single, restrictive printing 
mode? No way. The 2410 can give your 
customers DP, draft, and correspon­
dence quality that truly rivals the daisy­
wheeL And with flexibility, too: up to 
5 pages per minute. 

And the 2350 and 2410 can both 

MINI-MICRO SYSTEMS/April 19, 1984 

print at up to 350 cps. While producing 
120 to 420 lines a minute for them. 
With bidirectional printing and short 
line seeking logic. And both high speed 
and vertical slew. 

SYSTEMS COMPATIBILnY. 
SOFrWARE COMPATIBILnY. 

The 2350 and 2410 use industry 
standard interfaces making them hard­
ware compatible with most mini and 
microsystems on the market today. In 
addition, they are supported on the 
menus of most of the important software 
being offered to microsystem users. 

You also get an outstanding graphics 
capability with 144x144 dots per inch 
resolution. 

Two color printing for highlighting. 
Down line loadable font sets for flex­
ibility. Subscripts and superscripts so 
your scientific and technical usage won't 
bog down. Six-part forms handling. 
The capability to print 132 columns on 
eight-inch paper using 17.1 characters 
per inch to save paper costs and make 

CIRCLE NO. 61 ON INQUIRY CARD 

output easier to handle. 
And-so that your customers can 

depend on getting all that good stuff, 
all the time-a mean time between failure 
of 2200 hours. A mean time to repair 
of only 30 minutes. An average print­
head life of 200,000,000 characters. And 
an industry low warranty claim rate 
ofless than 2%. 

No doubt about it, the quicker 
the pace at your customers' place, the 
more you need Pacemark from our 
place. For more information, call toll free 
1-800-0KIDATA. In New Jersey, 
609-235-2600. Or write OKIDATA, 
Mt. Laurel, NJ 08054. 

OIQR.~JA 
Were keeping pace with your business. 
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Better printing 
for better impressions. 

Graphics for Impact. The 930 punches up 
presentations. With special effects, charts, 
graphs - in raster format with true data 
compression - in 144x144 or 72x72 densities. 
Dot addressable. 

OEMs, Systems Integrators, Office Computer Easier-to-Read Spreadsheets. Everything on 
Specialists, DP· Department Heads one sheet. Up to 220 columns - on 16" paper -
_ all appreciate the remarkable new PRINTEK® 930. at speeds to 200 cps. With logic seeking, 
For print quality so sharp it's hard to believe it bidirectional printing to help. 
came from a dot matrix machine. For versatility Executives Friend. Office-quiet (less than 60 
that offers impeccable letters, fast drafts, dBA), easy front controls and indicators, 
intricate graphics, and easier-to-read quick-change cartridge ribbon, tractor and 
spreadsheets. All done with the 930's friction feeds, serial/parallel interfaces standard, 
sophisticated internal -------------------- go-anywhere multi-voltage 
software which is setting COMPARE IBIS ACTUAL 930 PRINT SAMPLE power supply, Diablo* 
the industry standard for In a side-by-side comparison of 6 emulation for software 
versatility and flexibility. different printers' print quality in compatibility, unobtrusive 
Executive-Quality-Letters. the PRINTEK Nov. '83 COMDEX booth, size and styling to comple-
EQL - the 930 letter mode. visitors chose the 930 print over any ment the executive suite. 
At the touch of a button the other by a 5-to-1 margin or better . For better impressions, 
finest quality single-pass get the new PRINTEK 930 
printing-worthy of an executive's work - the executive's printer. For information and 
station-and with speeds to 80 cps. With variety OEM pricing, write or call toll-free. 
for emphasis-8 character sizes, 7 foreign 
language sets, proportional spacing, variable line 
spacing, double strike, bold face and concurrent 
underlining. Single sheets, multiple sheets with 
optional sheet feeder, or continuous forms. 

1 ·IOO·DOT ·INFO 

PRIMTEK, IMC., Benton Harbor, Ml 49022 
616/925-3200 TVIX810-270-3112 

• Diablo is a registered trademark ofXero.~ Corp. 
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430 KSR 

440 KSR 

9629 

DATAPRODUCTS CORP. 

M-100 

M-120 

M-200 

DATASOUTHC 

08180 

DS220 impact 
(9x7, 9x15, 

18x48) 
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MATRIX CHARACTER PRINTERS 
(including Teleprinters) 

220, 90, 40 66-217 

RS232C 

Dataproducts, RS232C, 
Centronics, current loop 

(up to 9600 bps, X-on/X-off, 
DTR or RTS, ACK/NAK) 

AS232C,Cenlronlcs 
(110-9600bps, 
X-on/X-off, DTR) 

RS232C, Centronics 
(110-9600 bps, 
X-on/X-off, DTR) 

2,700 

1,995 

Bell 1 03 compatible, 300 baud modem answer/ 
orig., TWX, Telex, DOD network compatible; bit­
mapped graphics, programmable horizontal and 

vertical spacing 

status display, self-test, universal power supply, 
forms length select switch 

dual-mode operation, 50 programmable 
features via front keypad 
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DATEL·INTERSIL 

APP·20A1 

APP-48A1 

DECISION DATA C 

6541-02 

6541-05 

I< Series C 

MATRIX CHARACTER PRINTERS 
(inc luding Teleprinters) 

• i' 

II 

IBM 3270 "B" adaptor 
(SNA/SDLC, SSC, coax) 

IBM 3270 "A" adaptor 
(SNNSDLC, BSC, coax) 

IBM S/34, S/36, Sl38 
(SOLC, twtnax) 

RS232C,Centronics 
(300-9600 bps, X-on/X-off, 

DTR, ETXIACK) 

Centronics 

Centronics 

cartridge ribbon, off·line test 

cartridge ribbon , off-line test 

cartridge ribbon, off·line test 

NLQ, bit-mapped, mosaic graphics, 
word processing software compatible 

prints IBM PC character set, NLQ, bit-mapped, 
mosaic graphics, word processing compatibil ity 

prints IBM PC character set, NLQ, bit-mapped, 
mosaic graphics, word processing compatibility 

-.s~ ____________ _. ________ ..., ______________ ._ ________________________ .._ ________ ~~ ... -------~-
~ DIGITAL MATRIX CORP. 

12-color printing, mosaic and bit-mapped graphics 

9180 Formwriter 

9/80 PS 

9/SOME 

DIGITEC CORP. 

6430 

6430J 

6431 

6431J 

643 

6432J 

6433 

6433J 

6434 

6434J 

6470 

6471 

132 

RS232C, Centronics 
(X-on/X-off, 300- 9600 bps) 

RS232C,Ciiilioiiics 
(X-on/X-off, 300-9800 bps) 

RS232C, Centronics 
(300- 9600-bps, X-on/X-off) 

RS232C, current loop. 
8-blt paraltel 

(DTR) 

RS232C, current loop, 
8-bit parallel 

(DTR) 

RS232C 
(110-1200bps, OTR) 

IEEE-488 

Centron 
Centro ics 

RS232C, cumtnt loop. 
8-bit parallel 

(OTA) 

RS232C 
(110- 1200 bps, DTR) 

demand document printer, prints forms 

7-channel VFU, dot-addressable graphics 

controller board, power supply available; dot­
addressable graphics 

bidirectional , logic seeking printing; dot­
addressable graphics 

bidir8ctl0nal, IO!jic seeking printing; NLQ, 

1-----dot-addressable graphics 

demand document printer, prints forms 

small size, 3.08x7.38x6.12 inches; real -t ime clock 

. ,3. 7. .12 inc s 

small siz , 3.08 7.38x6.12 inches 

small size, 3.08x7 .38x6. 12 Inches 

small size, 3.08x7.38x6.12 inches; real -time clock 
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Normally, you might not trust a product with a 
new name. But while all of our products have a new 
name, they also have a proven history of quality 
and reliability. 

That's because Genicom was formerly the Data 
Communication Products Department of General Elec­
tric. Now an independently owned company, Genicom 
will continue the same product line we established 
with GE .. . only the name has changed. 

Our Genicom 3000 family, for instance, still of­
fers the same performance features already pre­
ferred by users and the design flexibility so important 
to OEM's, distributors, retailers and dealers. Speeds 
from 40 to 400 cps. Single or dual mode printing. 
Type quality from EDP to NLQ. Multi-color printing. 
Graphics. Selectable type fonts, American craftsman­
ship and more. 

Of course, we'll also offer Genicom 2000 tele-

printers and the soon to be introduced 4000 shuttle 
matrix printers. You'll find we have the same com­
plete product line that we had with GE. We have the 
same corps of experienced employees, the same fa­
cilities, and the same nationwide service network. 

But above all, we have a new commitment to 
excellence. Which means, while we continue to serve 
existing customers with established products like our 
3000 family, we plan to introduce more products to 
meet growing needs. 

At Genicom, we've changed our name and we're 
planning to change the future with more innovations, 
and more of the quality you've come to expect from 
us under any name. 

Genicom Corporation, One General Electric 
Drive, Dept. M321, Waynesboro, VA 22980. In Vir­
ginia, call 1-703-949-1170. GEiN•~"M 

... l\..UI I 

For the solution to your printing needs call 

TOLL FREE l-800-437-7468 
CIRCLE NO. 63 ON INQUIRY CARD 



DURANGO SYSTEMS INC. 

~ ..... 
EATON CORP. 

4'000T 

7000 + 

ENVISION 

FX 80 

LQ-1500 

ERGOTRON 

320 

EXTEL CORP. 

Com Scribe 

FACIT INC. 

4510 

4512 

134 

MAT~IX CHARACTER PRINTERS 
(including Teleprinters) _____ ..,. 

real-time clock, calendar and interval timer; 9-35V 
DC power, 2K buffer option 

real-time clock, calendar and interval timer ; 
2K buffer option 

~convener. HP 74175 pen plotter 
, HP-GL emulation 

tld;l!llt prlnler, adjuals to document thickness, 
tidlnlctiiCll 181 printing 

friction or tractor feed , NLQ, 240 dpi resolution ; opt. 
keyboard for teleprinter capability 

,.....,.. epacing. low nolle. pitch operator 
...... black mid 7;,pin graphics 

proportional spacing, low noise, NLQ, pitch 
operator selectable, block and 8-pin graphics 
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4528T 

4542 

4570 

5000C 

FLORIDA DATA CORP. 

OSP120 

OSP 125 

OSP130 
FUJITSU AMERICA INC. 

DPl.24 

TIP16 

5207MP 

5210BL 

5220DP 

GENICOM CORP. 

200LP 

2030 

2120 
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MATRIX CHARACTER PRINTERS 
(including Teleprinters) ____ ......... 

RS232C , Centronics 
(110-9600 bps, DTR, 
X-on/X-off, ETX/ACK) 

RS232C, Centronics 
(110-9600 bps, DTR, 
X-on/X-off, ETX/ACK) 

RS232C, Centron ics, 
IEEE-488, Facit SPI 

(110-19,200bps, DTR , 
X-on/X-off, custom) 

RS232C, Centronics, 
IEEE-488, Facit SPI 

(110-19,200 bps, DTR, 
X-on!X-off, custom) 

RS232C, serial V.24N.28 
(9600 bps) 

RS232C, Centronics 
(110-9600 bps) 

RS232C, current 
loop. Centronics 

(up to 9600 bps, X·on/X-off, 
DTR, ETX/ACK) 

Centronics 
(150-9600 bps) 

IBM S/34, S/36, S/38 
(twinax) 

IBM S/34, S/36, S/38 
(twinax) 

IBM S/34, S/36, S/38 
twinax) 

IBM S/34, S/36, S/38 
(twinax) 

IBM S/34, S/36, S/38 
(twinax) 

IBM S/34, S/36, S/38 
(twinax) 

IBM S/34, S/36, S/38 
(twinax) 

RS232C, current loop, 
Centronics, Dataproducts 

(9600 bps, X-on/X-off) 

RS232C 
(4800 bps, X-on/X·off) 

RS232C, current loop 
(4800, 9600 bps, X-on/X-off) 

proportional spacing 

proportional spacing, bit-mapped 
graphics 120x60 dpi 

proportional spacing, 2-color printing, bit-mapped 
graphics 72x140 dpi 

proportional spacing, 8-color printing, 
bit-mapped graphics 

6-bit full dot graphics 120x60 dpi 

6-bit full dot graphics 120x60 dpi 

noise level under 50dBA; prints on plain paper, 
envelopes and vinyls ; color printing capabilities 

Printonix software compatible 

te epnnter compatib e witfi e 103, 202, 212A 
modems, red/black printing, 40K-byte character 
text editor; opt. single/dual cassette tape storage 

expanded proportional spacing 

teleprinter compatible with Bell 103, 202, 212A 
modems; current loop, 16K-byte line buffer; opt. 

32K-byte character text editor 
----~ -~~ 

teleprinter compatible with Bell 103, 202, 212A 
modems; bit-mapped 73x72 dpi graphics, 32K-byte 

character text editor, numeric cluster, Printronix 
compatible ; opt. pedestal 
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~ 
c ·c 
c. 
>< ·c 

~~ 
{jlfl '!!!. (JI/ 

3014 

3024 

3180 

3184 

3184C 

3300 

3304C 

3400 

~ 3404C 

HARRIS CORP., COMPUTER SYSTE -----4415 

HEATH DATA SYSTEMS 

HEWLETT·PACKARD 

HP22258 ThinkJet 

HP2225C ThinkJet 

HP2932A 

HP2933A 

HP2934A 

136 

MATRIX CHARACTER PRINTERS 
(including Teleprinters) 

·~ /.I .ts 
RS232C, Centronics 

(X-on/X-off) 

RS232C, Centronics 
(X-on/X-off) 

RS232C 
(9600 bps, X-on/X-off) 

RS232C 
(9600 bps, X-on!X-offl) 

RS232C 
(9600 bps, X-on/X-off) 

RS232C 
(9600 bps, X-on!X-off) 

RS232C 
(9600 bps, X-on/X-off) 

RS232C 
(9600 bps, X-on!X-off) 

RS232C 
(9600 bps, X-on/X-off) 

RS232C 
(9600 bps, X-on!X-off) 

RS232C, Centronics 
(9600 bps, X-on/X-off, Diablo 

630, Epson Grattrax Plus) 

RS232C,Centronics 
(9600 bps, X-on!X-off. Diablo 

630, Epson Graftrax Plus) 

RS232C 

RS232C 
(110-9600 bps, X-on/X-off) 

HP-18 

HP-IL 

Centronics, parallel 

RS232C, RS422, 
Cenllonics, IEEE-488 
(ENQ/ACK, X-on/X-olf) 

RS232C, RS422, 
Centronics, IEEE-488 

(ENO/ACK, X-on/X-off) 

RS232C, RS422, 
Centronics, IEEE-488 
(ENO/ACK, X-on!X-olf) 

2,030(01); 
1,624(0100) 

2,990(01); 
2,392(0100) 

2,800(01); 
2,240(0100) 

2K-byte line buffer, bit-mapped graphics, Epson 
Graftrax Plus and Okidata 84 Step 2 compatible 

2K-byte line buffer, bit-mapped graphics, Epson 
Graftrax Plus and Okidata Step 2 compatible 

automatic underline, expanded proportional 
spacing, bit-mapped graphics, super/subscripts ; 

opt. Centronics interface 

automatic underline, proportional spacing, italics, 
super/subscripts, bit-mapped graphics, SK-byte 

buffer; . Centronics interface 

automatic underline; 2-, 4-, 7-color ribbons, 
bit-mapped graphics, 6K-byte buffer ; opt. 

Centronics interface 

proportional spacing, automatic underline, 
SK-byte buffer, bit-mapped graphics; opt. 

Centronics interface 

proportional spacing, automatic underline, super/ 
subscripts, 6K-byte buffer expansion , italics ; 

opt. Centronics interface 

proportional spacing, automatic underline, super/ 
subscript; SK-byte buffer expansion, bit-mapped 

graphics; opt. Centronics interface 

proportional spacing, automatic underline, super/ 
subscript ; 6K-byte buffer expansion, bit-mapped 

graphics; opt. Centronics interface 

proportional spacing, automatic underline, bit­
mapped graphics, 7-cotor ribbon, super/subscript; 

t. SK-b e buffer 

proportional spacing, automatic underline, italics, 
bit-mapped graphics; opt. 6K-byte buffer 

proportional spacing, automatic underline, italics, 
bit-mapped graphics; opt. SK-byte buffer 

screen dump or trailing mode printer, self-test 

block graphics, WordStar compatible, 25S 
character buffer, ASCII character set 

teleprinter 

bidirectional , compatible with Epson America's 
dot-matrix printers, built-in ink reservoir and print 

head, dot-addressable graphics 

bidil9Ctional, compatible with Epson America's 
dot-matrix printers, built-in ink reS8Mlir and print 

head, dot-addressable graphics 

bidirectional , compatible with Epson America's 
dot-matrix printers, built-in ink reservoir and print 

head, dot-addressable graphics 

last-form tearoff, raster graphics 

last-form tear-off, raster graphics, 
bar codes, large characters 

last-form tear-off, bar codes, large characters 
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Imagen's New Line 
of Electronic Page Printers. 

We're Imagen Corporation, a leader in 
turning electronic printing technology into 
practical, successful products. In October 
of 1981, we shipped our first IMPRINT-10, 
a laser printing system that set new price/ 
performance standards for the industry. 
Since then, we've delivered hundreds of 
IMPRINT-10s to satisfied users nationwide. 

We're committed to providing electronic 
page printing systems that meet the needs 
of our users. Our continued research and 
development in printing technology has 
led to the development of a new line of 

products -delivering exciting new levels of 
performance and value. 

These new products will offer a variety of 
print speeds and resolution. Each will have 
unique hardware features designed to meet 
specific application requirements. All sys­
tems will be fully compatible with one an­
other. And, they will be priced well below 
any comparable way of getting the job done. 

We're Imagen Corporation. Our new line 
of electronic page printers will soon be 
opening a whole new realm of printing 
possibilities. 

THE INTELLIGENT WAY TO PRINT 
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HONEYWELL INFORMATION SYSTEMS 

500 

700 

1400 

1500 

1600 

1000 

1100 

1200 

8510SC 

8510BPI 

138 

MATRIX CHARACTER PRINTERS 
(including Teleprinters) 
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MDSTRIVEX 

MANNESMANN·TALLY 

1D 

1800 

440 

MATRIX CHARACTER PRINTERS 
(including Teleprinters) 

IBM 3274, 3278; IBM 3271, 
3272;~ 0722, 0712 

RS232C,Centronics 
(150-9600 bpa. X-on/X-olt) 

RS232C, Centron ics 
(150-9600 bps, X-on/X-otf) 

·RS232C 
(150-9800 bps, 

X-on/X"Ofl, ETXIAC 

t:,// 

automatic front feed, bottom form load, 
bit-mapped graphics 

automatic front feed , bottom form load, 
bit-mapped graphics 

teleprinter with ANSI keyboald, 1200 bps, 
42 programmable feetunas 

tear off bar, bit-mapped graphics . 

proportlonal spacing, small footprint, 
bit-mapped graphlce 

proportional spacing, small footprint, 
bit-mapped graphics 

bar code, OCRA, OCRB, bit-mapped graphicl I 
'---------. . 

bar code, OCRA, OCRB, bit-mapped graphics ,, 

-------------------------------------------------~ i 
MEMODYNE CORP. 

MANOS 

EZ Print40 

MICRO PERIPHERALS INC. (MPI) 

PrintM$9t 

Print Mate 150 
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RS232C/422/423, parallel 
(1 20-9600 bps, RF 

orRJ11-C 

R8232C, 
Centronlca, IEEE-488 

(9800 bpa, X-on/X-df, DTR, 
ETXIACK) 

RS232C, 
Centronics, IEEE-488 

(19.2K baud bps, X-on/X-otl, 
DTR, ETX/ACK) 

RS232C, 
Centronlcs, IEEE-488 

(19.21< baud bps, X-on/X"Ofl, 
DTR, ETXIACK) 

RS232C 

tow-temperalure and DC operation 
aeriea available 

alureandDC available 

dol·addl8888ble graphics. sdtwar8 drMm, 600 
character buffer; opt. modem 

600 character butler; opt. modem, 
graphics packages 

includes AP-PAKS hardware/software packages 

teleprinter, modem, 2K-byte buffer; 
opt paperholder 

proportional spacing, bit-mapped graphics, 
includes NCR DRGRAPH software, 2K-byte butler, 

paper guide; opt. spare head 
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NEC INFORMATION SYSTEMS 

PINWRITER P2 

PINWRITER P3 impact 30, 90, 180 
(7x9, 25x18) 

NEWBURY DATA RECORDING LTD. 

8820 

8840 

8850 

8910 

8905 

8925 

8930 

8931 

8935 

OKI DATA CORP. 

Ml80 

ML82A 

ML83A 

ML84 

ML92 

ML93 

PACEMARK 2350 

PACEMARK 2410 

OLYMPIA USA 

ELECTRONIC 
COMPACT NP 

PANASO 

KX-P1092 

140 

MATRIX CHARACTER PRINTERS 
(including Teleprinters) 

136 IBM PC, RS232C, Centronics 
(up to 9600 bps, X-on/X-off, 
ETX/ACK, reverse channel) 

RS232C, current 
loop, Centronics 

(50-9600 bps, X-on/X-off, 
ETX/ACK/ENQ, DTR) 

M282C. Qlmlftt 
loop, CenllOnles 

(IJ0-9800 bpi. X-onJlC.off, 
ETX/ACK/ENQ, OTA) 

RS232C, current 
loop, Centronics 

(50-9600 bps, X-on/X-off, 
ETX/ENQ/ACK, DTR) 

RS232C, cunant 
loop, Centlonlcs 

(50-9800 bpe, X-Gn/X-olf, 
ETX/ENQ/ACK, OTR) 

RS232C, current 
loop, Centronics 

(50-9600 bps, X-on/X-off, 
ETX/ENQ/ACK, DTR) 

RS232C,cunent 
loop, Cent!onic8 

(50-llllOO bpa. X-on/X-off, 
DTR,ETXIENQI 

RS232C, current 
loop, Centronics 

(50-9600 bps, X-on/X-off, 
DTR, ETX/ENQ/ACK) 

RS232C, cunent 
loop, Centronics 

(50-9800 bps, X-on/X-olf, 
DTR,ETX/ENQI 

Centronics, RS232C 
(up to 1200 bps, X-on/X-off) 

RS232C, Cantronlcs 
(uptD 1200bps) 

parallel 

parallel ; opt. serial card 

parallel ; opt. serial 

1,199 

349 

2,995 

compatible with IBM software, bit-mapped graphics 

teletype compatible, block graphics up to 240 
dpi, front feeder, pedestal keyboard , code 

convert answerback 

teletype compatibility, block graphics 240 
dpi, keyboard, code conversion answerback; opt. 

red/black printing 

teletype compatibility, block graphics 240 
dpi, code conversion answerback; 

opt. red/black printing 

~ c:haracter sets, Diablo code 
compallble eoltwale, l9d/bla?k ~Ing capabillly, 

non-wlatile memory 

multi-lingual character set, Diablo code compatible 
software, non-volatile memory; opt. single/dual bin 

sheet feeder 

64 block graphic shapes 

high resolution graphics available 

high l9IOi\ltlOn graphics available 

64 block graphic shapes 

64 block graphic shapes 

64 block graphic shapes 

high l9IOlutlon 144x144 dpi graphics 

NLQ, red and black ribbon available 

fine print for NLQ. EPSON graphics 

opt RS232C Interface 
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PHILIPS PERIPHERALS INC. 

GP300L 

PRINTEK 

PRINTER PRODUCTS 

MT180 

100T 

impact 
(9x9, 18x50, 

18x25) 

impact 

impact 
(5x7) 

80- 120, 
300 

40, 160 

65 

MATRIX CHARACTER PRINTERS 
(including Teleprinters) 

144 

132 

27 

RS232C, Centronics 
(300-·19,200 bps, DTR, 

X-on/X-otf, ACK/NAK) 

RS232C, Centronics 
(300-9600 bps, 

X-on/X-off, ETX/ACK) 

RS232C, cumint loop 

RS232C, current loop 

RS232C, Centronics, 
current loop 

3,100(01); 

QUANTEX/NORTH ATLANTIC INDUSTRIES 

7030 impact 
(4x5, 9x12, 

24x18) 
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RS232C, 
Centronice, cunent loop 

(300-19,200 bps, 
X-on/X-off, 

STXIACK, DTR) 
37.5, 75, up to 256, RS232C, 
150, 180 programmable Centronics, current loop 

(300-19,200 bps, 
X-on/X-olf, 

STX/ACK, DTR) 

. 
C9ntronlca. current loop 

(300-19,200bpe, 
X-on!X-off, 

STX/ACK, OTR) 

opt. RS232C interface 
opt. front feed 

RS232C Interface 

proportional spacing, mosaic and bit-mapped 
graphics, logo printing capability, 

WordStar compatible 

pniportional spacing, mosaic and bit-mapped 
graphics, logo printing capabll~ 

'WordStar com 

noise 18¥11lessthan50dBA 

7 foreign character sets, dot-addressable, 

----------du_a_l -de_n_s_ity_ g_r_a_ph- ic_s ______ __, ~ 
~quality print, 7 tonlign character 88f8. .,. 

dot-addnlasable. dual denllty graphics 

IBM compatible 

IBM compatible 

IBM compatible 

IBM compalible 

red and black color printing 

l8d and IHl:lc color printing 

176 character buffer, bidirectional printing 

178 character buffet; bidirectional printing 

inverted printing, bidirectional paper feed , 
bit-mapped graphics 

blHnlpped graphics, character amplification; 
Epeon, Anadex bar code emulation 

character amplification, bit-mapped graphics; 
opt. bar code emulation 
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g CalCompS UI 
Now itS twice as easy 

You no longer have to decide between 
continuous roll and cut-sheet, because 
now you can have it both ways. 

CalComp's unique 1070 Series 
DUAL-MODE™ plotters have the ver­
satility to run unattended continuous 
roll batch jobs. Then switch modes 
and produce drawings on cut-sheet or 
preprinted forms. 

Just select the mode you want, and 
our DUAL-MODE plotters will give you 
drawings up to 120 feet long. Or, cut­
sheets up to ANSI E size or ISO AO size. 

Plus, you11 be getting your selection 
of contiquous roll plots or cut-sheets 
at the faStest speeds in the industry. 

'"DUAL-MODE is a tf..idemark of CalColllp. 

TheIO?O Series DUAL·MODE Plotter 



ique ·MODE™plotter& 
D decide OD the leader. 

CalComp's new family of DUAL­
MODE plotters is compatible with all 
of our on-line· and off-line control-
lers. And as intelligent microprocessor­
based plotters, they allow you to 
produce narrow-width drawings with­
out changing drums. You11 also have 
the ability to do plot rotation, de-skewing, 
windowing, and more. 

CalComp's DUAL .. MODE plotters 
have the capability to grow as your com­
pany grows, and are available in 
three models, the 1073, 1075 and 1077. 
Their exclusive DUAL .. MODE capa­
bility, unequalled performance and ea5y 
upgrade make this plotter family 

the most cost effective on the market 
So decide on CalComp for your roll 
and cut-sheet plotter needs. We've made 
it twice as easy to do. 

For complete information on Qur 
unique 1070 Series DUAL-MODE plot­
ter family, write us today: 

CalComp, 2411 West La Palma 
Avenue, P. 0. Box 3250, Anaheim, CA 
92803. Or call (800) 556-1234, ext 
156. In California call (800) 441-2345, 
ext.156. 

CALCOMP 
A Sanders Company 
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TIME is MONEY 

144 

OEM 200 doesn't waste either. 
You can't afford to waste time waiting for your printer to finish before your 

computer can move on to something else. The OEM 200 is designed for THRUPUT. 
The large print buffers, high speed space skip and fast paper advance combine to 
generate 'usable' speed, not simply impressive spec sheet figures! 

With the OEM 200'c; unusually large buffers, you can print and process 
simultaneously. 

NO WAITING. 
Most printers have very small buffers - 2K or 4K at most. Our 150 CPS wide 

carriage OEM 200 comes standard with a 4K buffer which is expandable to 201<, 36K, 
or 68K. MPI offers the biggest buffers in the business! 

The OEM 200 has other outstanding features like an optional SoftSwitch ™ front 
panel keypad and a fast and impressive near letter quality mode. Our exclusive 
applications packages (AP-PAKS), providing enhanced graphics printing along with a 

Call Us For More Information At: (800) 821-8848 

Model shown with optional SoftSwitch '" keypad 

vast selection of decorative type styles, 
are available for selected microcomputers. 

At a suggested list price of $1045, the 
OEM 200 won't take your life's savings 
either. STOP WASTING TIME AND 
MONEY. BUY AN OEM 200 FROMMPI -
The American Printer Company! 

Micro Periptlerals, Inc. 
4426 South Century Drive 
Salt LAke CJty, Utah 841 23 

(801) 263-3081 
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7040 

QWINT SYSTEMS INC. 

R0740 

KSR 740 

SCI SYSTEMS INC. 

1110 

1180 

impact 
{4x5, 9x7 

24x18) 

impact 

electrostatic 
(5x11) 

MATRIX CHARACTER PRINTERS 
(including Teleprinters) 

37.5, 75, 256, 
150, 180 programmable 

60 

1100 

69-132, 
programmable 

136 

RS232C, 
Centronics, current loop 

(300- 19,200 bps, 
X-on/X-off, 

STX/ACK, DTR) 

P.S.T.N., Telex, RS232C, 
V.24, current loop 

{1200 bps, ANSI , CCITT) 

1,795 

995(01); 
846(0100) 

RS232C, Centronics 1,005(0100) 
(300-19,200 bps, X-on/X-off) 

SIEMENS COMMUNICATIONS SYSTEMS INC. 

PT88T2 

PT89T2 

2712M203 

2712 M202 

SINGER DATA PRODUCTS 

5010 

5010- 3 

SMIT 

0-100 
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RS232C, current 
loop, Centronics 

(9600 bps, X-on/X-ott, 
DTR, ETX/ACK) 

Diablo 630 emulation, bit-mapped graphics; 
opt. bar code emulation 

bit-mapped graphics, 12.5 lbs.; opt. teleprinter with 
built-in 300 bps modem 

ticket printer 
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I 
1 

0-200 

DELTA 10 

DELTA 15 

STXSO 

GEMINI 10X 

GEMINI 15X 

TELETYPE CORP. 

43 

AP200 

PL20EX 

PL20RM 

MATRIX CHARACTER PRINTERS 
(including Teleprinters) 

II 
serial , parallel 

(110-9600 bps, 
X-on/X-off, ETX/ACK) 

R8232C, CCl11VM 
(Untwlc) 

RS232C, Centronics 
(110-9600 bps, 

X-on/X-off, BUSY/ACK) 

serial , parallel 
(110- 9600 bps, BUSY/ACK, 

X-on/X-off) 

pelllllel 
(110-&eOO bpi, BUSY/ACK) 

parallel , serial 
(110- 9600 bps, BUSY/ACK) 

parallel, aerl8I 
(110-9600bps, BUSY/ACK) 

RS232C, current 
loop, Centronics 

(19,200 bps) 

RS232C,cunent 
loop, C9"ln>niCa 

(800bpe) 

Mill. parallel 
(300-9600 bps, DC1 IDC3) 

serial 
(110- 9600 

bps, DC1/DC3) ..,... 
(2CJO...NOO bps; 
cpt. DC11DC3) 

serial , parallel 
(200- 9600 bps, DC1 /DC3) 

11!'1111; opt pnllel 
(200-l600bpe, DC11DC3) 

3M BUSINESS COMMUNICATION PRODUCTS DIVISION 

Model"C" 40 
Whisper Writer 
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bit-mapped graphics, NLQ, proportional spacing, 
Intl character sets, bidirectional printing 

continuous underline, automatic sheet 
insertion , bit-mapped and block graphics, 

WordStar compatible 

downloadable character set ; block, scan, bit­
mapped graphics, Word Star compatible 

NLQ, 7 font modules 

teleprinter, full-size QWERY keyboard , acoustic 
coupler, portable; opt. battery back 
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PERFORMS LIKE A BALLERINA. 
Choose a printer that won't crack 

under pressure. Our secret weapon? 
Okidata 's stored-energy, non-ballistic 
print head. It has one moving part 
instead of three which means a 
smaller heat sink, less maintenance. 
and ultimately. an extremely low cost 
of ownership. For added durability , 
its armature is laser welded. not 
soldered . And its tough tungsten pins 
crank out 200.000,000 characters 
with ruthless precision . 

But. a virtually invincible print head 
isn 't the only reason our nationwide 
network of service people get so few 
calls. Okidata printers have excep­
tional MTBF and MTTR ratings; up to 
4000 hours and as little as fifteen 
minutes. respectively . And no duty 
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cycle limitations. 
Yet. all this rugged reliability is 

delivered with the speed and grace 
of a prima ballerina . Inside their 
stamped steel bodies. our fastest 
models perform at up to 3 50 cps bi­
directionally . with short line seeking 
logic and fast horizontal and vertical 
slew. As for style. our correspon­
dence quality truly rivals a daisy­
wheel 's at speeds up to 85 cps. All 
models boast superior talents for 
their modest prices. Most. for in­
stance. accept downline loadable 
character sets. 

Plus. Okidata 's compatibility is un­
limited. and our technical staff can 
make alterations to fit your special 
OEM needs. Our innovations get 

CIRCLE NO. 67 ON INQUIRY CARD 

standing ovations. For our latest 
product specification sheets. call 
1-800-0KIDATA. In New Jersey. 
(609) 235-2600. Okidata. Mt. Laurel. 
NJ 08054. 

OIQDATA 
A subsidia ry o f Oki Electric Indust ry Company Ltd . 
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TRANS·LUX CORP. 

TRIFORMATION SYSTEMS INC. 

VIVITAR COMPUTER PRODUCTS INC. 

Print Swiss impact 

WESTREX OEM PRODUCTS 

148 

MATRIX CHARACTER PRINTERS 
(including Teleprinters) 

2,565(01 ); teleprinter with 110, 330 baud modem, Teletype 
2,345(0100) 32133 compatible, 16K-byte memory 

, ~ff, tie; IBMPC 

160 80, 132, 
programmable 
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HIGH PERFO NCE 
IT'S WHAT'S UNDER THE HOOD THAT COUNrS 

Take a close look under the hood of a Datasouth 
printer. Inspect for loose parts, cheap fittings. Search for 
things that show more concern for speed on the assembly 
line than the communications line. 

You won't find them. Instead you'll find the source of 
the Datasouth reputation : design, engineering and mate­
rials dedicated exclusively to high performance value. 

Now look closer. 

MORE THAN THE HUM OF ITS PARTS 

Count the moving parts in a Datasouth printer. You 
won't find many. Most of those are dedicated to transport­
ing the printhead and the paper from point to point with 
optimum speed and accuracy, while the rest of the printer 
sits quietly with the motionless authority of a Stonehenge. 

And thinks. 
Under the hood of every Datasouth printer is a highly 

intelligent microprocessor. Its sophisticated brainwork elimi­
nates the need for many parts still common in other printers, 
and optimizes carriage and paper travel so the printhead 
intelligently follows the shortest path from one printable 
character to the next. So more work gets 
done with less strain on the machinery. 

MODULAR MAINTENANCE 

Datasouth design simplicity 
assures easy maintenance. All control 
electronics are on a single printed 
circuit board . The 9 wire printhead is 
rated at over 500 million characters, 
and is easily replaced in minutes. 

Everything that matters is easy to reach, right there under 
the hood. Even the cartridge ribbon, rated at 3 to 4 million 
characters, snaps into place in seconds. 

JUST TURN THE KEY 

Datasouth printers are easily driven by virtually any 
mini or microcomputer. The fully instrumented dashboard 
allows the user to program up to 50 different applications 
features at the touch of a few buttons. Meanwhile, the 
digital readout shows everything from programming 
prompts to line count. 

TAKE YOUR CHOICE 

Datasouth reliability comes in two high performance 
models. The DS180 is a legendary workhorse that delivers 
crisp data quality printing at 180 CPS. The new multimode 
DS220 cruises at 220 CPS for high speed data printing 
and at 40 CPS for letter quality word processing. Both 
models print precision dot-addressable graphics. 

If you have a high performance printing need, 
Datasouth has a high performance printer to fill it. 

DRIVE ONE TO WORK TODAY 

Both the DS180 and the DS220 
are on display at more dealer show­
rooms every day, including one near 
you . So go take a hard look at the 
kind of hard copy you get from high 
performance Datasouth printers. 

See what really counts when 
you compare printers. 
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Find Datasouth Printers At 
Participating~· Stores 

And Other Fine Dealers. 

AVAILABLE NATIONWIDE 
THROUGH OUR NETWORK OF 

SALES AND SERVICE DISTRIBUTORS 
CALL TOLL FREE: 

Datasouth Computer Corporation 
Box 240947 ·Charlotte, NC 28224 
704/ 523-8500 ·Telex 6843018 DASOU UW 
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The dual tray ASF 522, like most BDT sheet feeders, installs in seconds. 

You must be putting ltS on 
A BDT sheet feeder be­

longs on every office 
automation system you 
make. 

Simply, because your 
customers demand it. 

BDT sheet feeders are 
the largest selling sheet 
feeders in the world, with 
more models, for more 
printers, than any other 
manufacturer. 

Our line includes 
models with single and 
dual bins, as well as a triple 
unit with envelope capa­
bility. 

And best of all, BDT 
sheet feeders are designed 
for easy integration into 
virtually any office auto­
mation system. 
Reliability through simple 
design 

People who buy office 
150 

automation systems want 
reliability. 

When you put on a 
BDT sheet feeder, you 're 
installing the most reliable 
sheet feeder ever made. 

Its tested mean time 
to failure of 5,000 hours, 
and misfeed rate of less 
than 1 in 1,000 sheets, are 
the best in the history of 
the industry. 

Through twenty-five 
years of design innovation 
in paper handling technol­
ogy, we've continuously 
sought to create products 
praised for reliability, with 
no limit to their useful life. 
Lowest Cost 

Some people find it 
hard to believe that the 
most reliable sheet feeders 
are also the least expen­
sive. 

CIRCLE NO. 69 ON INQUIRY CARD 

That is , until they talk 
with us, and find out how 
inexpensive a sheet feeder 
can be. 

And that makes your 
systems just that much 
more profitable. 

So isn't it time that 
you consider putting us in 
our place, on your system? 
Call us today, (714) 660-1386. 

Nothing tops a printer 
lihe a BOT sheet feeder 

EIC>T 

BDT Products, Inc. 
17 152 Armstro ng Ave .. Irvine, CA 92714 
• 714 / 660-1386 In New York: 101 Green SL , Herkime r, 
NY 13350 • 3 15 / 866-1244 In Europe : BOT GmbH, 
P.O. Box 80 , D-7210 Rottweil, West Germ a ny (0741) 
248-0 Telex 762876 (bdtro) d 
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J LI 

ALPHACOM INC. 
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LINE PRINTERS 

u u J J J J u 

II 
Atari, Commodole, Tl, 
RS232C, Cenlronlca. 

IEEE-488 (110-9600 bps) 

AS232C, Dallpioducla, 
Centronlcs (X-on/X-olf, OTA) 

RS232C, Dataproducts, 
Centronics (X-on/X-off, DTR) 

AS232C, Detaploducls, 
Centronlcs (X-on/X-<Jfl. DTR) 

RS232C, Dataproducts, 
Centronics (X-on/X-off, DTR) 

AS232C, Dataproducts, 
Centronlcs (X-onlX-olf, DTR) 

RS232C, Dataproducts, 
Centronics (X-on/X-off, DTR) 

RS232C, Dataproducts, 
Centronicl, IBM 
(X-onlX-olf, OTA , 

RS232C, Dataproducts, 
Centronics, IBM 
(X-on/X-off, DTR) 

RS232C. Dataproducla, 
Centronics, IBM 
(X-on/X-off, OTA) 

RS232C, Dataproducts, 
Centronics (X-on/X-off, DTR) 

AS232C, Dataproducts, 
Centronics (X-on!X-olf, OTA) 

RS232C, Centronics, 
Dataproducts 

AS232C. Centronlcs, 
Dataproducts 

RS232C, Dataproducts, 
Centronics (X-on/X-off, DTR) 

I 
paper basket; opt. TCVFU, DAVFU, acoustic 

cabinet, stacker, self-test, static eliminator 

self-test, static eliminator, stacker, TCVFU 

self-test, static eliminator, stacker, TCVFU 

static eliminator, diagnostic display, self-test; 
opt. TCVFU, DAVFU, acoustic cabinet 

self-test, paper puller, status display, DAVFU 

salf·telt, paper puller, OAVFU 

bar coding, reverse image, superscript 

bar codes, block letters, x-y plots, 
self-test, static eliminator 
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CENTRONICS DATA COMPUTER CORP. 

DATAPOINT CORP. 

DATAPRODUCTS CORP. 

B-600 band 600 

152 

132, 136 6 

LINE PRINTERS 

3-16 Dataproducts, RS232C, 
Centronics (19.2K bps, 
X-on/X-off, ETX/ACK, 

ACK/NAK, DTR) 

8,600 

I 
4-color ribbon , graphics, non-volatile format, 

proportional spacing, envelope feeder 

.,... lllltlng, Inti character sets, 
; opt quletiZed cabinet 

..,... dlagnoltlo status display, 
~opt. 60d8Aacoustic 

..... poMrsupply, second 
~parallel Interface 

diagnostic status display, self-test, static 
eliminator; opt. 60 dBA acoustic cabinet, 

universal power supply 

..,,.... power supply, four forms 
naora, atlcal format unit, self-test, 

dllgnoatic status display 

universal power supply, four forms 
tractors, vertical format, self-test, 

diagnostic status display 

~Cllblnet with noise level less than 
.. -.. ......._:opt . ....nlcal format unit, 

Uftlwlnlal power supply 

MINI-MICRO SYSTEMS/April 19, 1984 



GP 300, GP 300L 

High speed (300 - ------.,,, 
cps) output for 

drafting, and 120 
cps for high 

resolution letter 
quality. 

Text: 9 x 9 matrix: 
Letter quality: 18x 

25 matrix. High 
resolution graphics, 

dot addressable. 

________ _. Fully Integrated 
paper handling 
provides 
letterhead, second 
sheet and envelope 
printing; features 
both tractor and 
front feed. 

______ _. The GP 300L prints 
colors, graphics and 
over 95 type fonts 
available; 144x144 
dots per Inch 
resolution. 

Our Priess Maks tbs Competition Look Cheap ... But Then 
So Doss Our Quality. And Our PBrlormancs. 

Philips GP 300 printers. World-class quality 
and performance. The products of innova­
tive German engineering and craftsmanship. 
The first true multi-speed , multi-function, inte­
grated letter quality and graphics printers 
available in the USA. 

Compare Philips GP 300 printers with any 
other printers. At any price. Compare our 
quality. Compare our versatility. Compare 
our performance. You'll see that we've rede­
fined "top-of-the-line'.' Contact us today for 
complete details. 

World-Class Electronics from Philips. 

Philips Peripherals, Inc. 
385 Oyster Point Blvd . 
South San Francisco, California 94080 
(415) 952-3000 

PHILIPS 
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Ii 
DECISION DATA COMPUTER CORP. 

6610 1000 

6665 

6680 

6807 

6811 

6814 

1210 

1260 

6203 

9386E 

B-300 

B-1000 

BP-1500 

BP-2000 

E Series 
Model II 

E Series 
Model Ill 

L-400 
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LINE PRINTERS 

II 

RS232C, Cenlronlcs, 
D8UlplOducla (up IO 

9800 bps, X-on/X-olf, 
DTR, ENQ/NAK) 

RS232C, Centronics, 
Dataproducts (up to 

9600 bps, X-on/X-off, 
DTR, ENQ/NAK) 

RS232C, Cenlronics, 
Dataproducta (up to 

9800 bpe, X-on/X-olf, 
DTR, ENQINAK) 

IBM 

RS232C, Centronlcs, 
D8laplOducts (up to 

9600 bps, X-on/X-off, 
DTR, ENOINAK) 

RS232C, Centronics, 
Dataproducts (up to 

9600 bps, X-on/X-off, 
DTR, ENQ/NAK) 

RS232C, Centronlcs, 
Dataproducta (up to 

9600 bpe, X-on/X-ofl, 
DTR, ENQ/NAK) 

RS232C, Centronics, 
Dataproducts (up to 

9600 bps, X-on/X-off, 
DTR, ENQ/NAK) 

RS232C, Centronlcs, 
DltaplOducls (up to 

9600 bps, X-on/X-off, 
DTR, ENQ/NAK) 

RS232C, Centronics, 
Dataproducts (up to 

9600 bps, X-on/X-off, 
DTR ENQ/NAK 

RS232C, Centronlcs, 
Dalaploducta (up to 

9600 bpi, X-on/X-off, 
DTR.E~ 

RS232C, Centronics, 
Dataproducts (up to 

9600 bps, X-on/X-off, 
DTR, ENQ/NAK 

RS232C, RS422, RS433. 
Centronlcs, DlllaprOducts 

(up to 9800 bpe. X-on/X-off, 
DTR, ENOINAK) 

power paper puller, forms motion sensor 

fine verllcal/horizontal adjustment, 
lighted ~nl area 

coarse/fine vertical/horizontal adjustment, 
lighted print area 

ll8rllcallhorizontal adjustment, forms motion 
MnllOI', front/rear operlllon panel 

power paper puller, rear operation panel, 
remote visible alarm , LED display 

power paper puller, rear operallon panel, 
l9mol8 visible alarm, LED dleplay 

fully encloeed sound-deadening cabinet, toMl 
ribbon, 12-channel paper-18pe VFU 

fully enclosed sound-deadening cabinet, towel 
ribbon , 12-channel paper-tape VFU 

fully encloeed aou~enlng cabinet. towel 
ribbon, 12-c:hannel paper-tape VFU 

towel ribbon , 12-channel FCB, fully enclosed 
cabinet, compatible with IBM 4245 printer 

quletlzed cabinet, towel ribbon, static eliminator 

forms-length selector switch, LED status 
display; opt. quietized cabinet with noise 

level less than 60 dBA 

LED status display, forms length selector 
awltch; opt. quietized cabinet with noise level 

1esa than eo d8A 

LED status display, forms length selector 
switch; quietized cabinet with noise level 

less than 60 dBA 

2 sets of tractors, paper puller; 
opt. power paper stacker 

2sets of tractors, paper puller ; 
opt. power paper stacker 

qulellzed cabinet, loMI ribbon, LED status 
dieplay, static eliminator 

quietized cabinet, towel ribbon , power paper 
stacker, LED status display 
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Remote bend or chain 1800 132, 136 6 
Line Printer 
System 
(RLPS) 

FUJITSU AMERICA INC. 

M304X 300, 600, 
Series 900, 1200 

GENERAL BUSINESS TECHNOLOGY 

3210LP 360 6 

3220LP 720 6 

3230LP 1130 6 

3240LP 1440 6 

240, 340, 
425 

340 240, 340, 
425 

510 240, 340, 
425 

4030 75, 240, 
300 

4060 150, 465, 
600 

730 6 

4260 1200 6 

4320 300 6 

4325 230 6 

4416 65 6 

2563A 6 

2608S 400 6 

9626/27 
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LINE PRINTERS 

I ;;. 

II 
Dataproducts, Centronics 

(up to 56K bps) 

RS232C, Centronics, 
Dataproducts 

(150-9600 bps) 

IBM S/34, S/36, S/38 

IBM S/34, S/36, S/38 

IBM S/34, S/36, S/38 

IBM S/34, S/36, S/38 

Centronics; opt. RS232C, 
current loop (9600 

bps, X-on/X-off) 

Centronics; opt . RS232C, 
current loop (9600 

bps, X-on/X-off) 

Centronics; opt. RS232C, 
current loop (9600 

bps, X-on/X-off) 

RS232C, RS449, Centronics, 
Dataproducts, current loop 

(19.2K bps, X-on/X-off) 

RS232C, HP-IB, HP 
Multipoint, Centronics, 

Dataproducts (300-19.2K 
bps, X-on/X-off, 
ENO/ACK, DTR) 

HP-IB, HP Multipoint 
(4800-19.2K bps) 

RS232C; Honeywell 
OAS, DPS6 

RS232C ; Honeywell 
OAS, DPS6 

RS232C, current loop 
(110-2400 bps) 

RS232C, parallel, 
MIL-STD-188C, Rolm, 

Norden, Honeywell, IBM, 
NTDS (9600 bps) 

12,050; 
15,000 

,,. 
I ., ,, 

-111'_.f 
;/~ 

ANSI X.25 level 2 compatible 

built·in acoustic cabinet; opt. power stacker. 
custom interface 

self-test, acoustic cabinet; opt. line counter, 
power paper stacker 

self-test, acoustic cabinet ; opt. line counter, 
power paper stacker 

acoustic cabinet, power paper stacker, 
self test; opt. line counter 

acoustic cabinet, power paper stacker; 
opt. line counter 

optional dual automatic sheet feeder 

bit-mapped mosaic graphics, 12-channel VFU, 
20-ips paper slew, dual tractors 

bit-mapped mosaic graphics, 12-channel VFU, 
20-ips paper slew, dual tractors 

electronic vertical format, electronic 
paper-width adjustment 

electronic vertical format, electronic 
paper-width adjustment 

digital display monitor 

digital display monitor 

bidirectional printing 

raster graphics, programmable 16-channel 
VFC, self-test; opt. cabinet, stand, 

sound cover, passive stacker 

raster graphics, programmable 16-channel 
VFC, self-test; opt. cabinet, stand, 

sound cover, passive stacker 

industrial rack mount package, page count 
feature, internal 3000 character buffer 

meets military specs, line addressable graphics 
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LP 3036 

TPZOOO 

TP 3000 

PAINTER SYSTEMS CORP. 

BP-1500 

PSC-B300 

PSC-B1000 

PAINTAONIX INC. 

4180 

DataPrinter 
1200 Series 

MVP 150B 

P300 

P300XQ 

P600 

M-200 

156 

impact matrix 

impact matrix 

impact matrix 

----

180 132 6 

300 132 6 

200 132 6 

LINE PAINTERS 

3-16 

3-16 

3-16 

RS232C, parallel , 
MIL-STD-188C, Norden, 

Rolm, IBM, NTDS, Honeywell 
(9600 bps) 

IBM 3270, S/34, 
S/36, S/38 

.. 3270, 8134, 
lt/311, 8138 

IBM 3270, S/34, 
S/36, S/38 

Centronics {X-on/X-off, 
ETX/ACK, DTR) 

Cen1lai1lcl, Dallploducta. 
~~ 

IJTR 
Centronics, Dataproducts, 

RS232C, current loop {X-on/ 
X-off, ETX/ACK, DTR) 

serial , parallel (up to 19.2K 
bps, IBM 2780/3780/3270, 
Univac MTR, Honeywell 

VIP 7700) 

3,745 

3,500 

i 
meets military specs 

IBM compatible 

IBM compatible 

12-channel VFU, forms-length selector, static 
eliminator, parity check, acoustic cabinet, 1/0 

interface, paper puller __ _ 

EWU • ...acClblnel. torma length 
~ perllychlck 

business graphics, IBM PC compatible 

bullrlllla graphlcll, bar codes, multi-mode 
'ClllP8blllY: opt lolllligerlt graphics piocessor 

bar codes, business graphics, 
double-high chars.; opt. multi-mode capability, 

intelligent graphics 

IBM compalible, bar codes, 
blt-l_ll8llPld gqiphlca 

IBM compatible, self-test 
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OT300 

QT800 

QT 1000 

QTU!OO 

Univ. 1000 

SYNERGY PRINTER SYSTEMS INC. 

C81200 1200 

CB1800 

LW400 

LW800 

Cl300 

Cl600 

TELETYPE CORP. 
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LINE PRINTERS 

II 
serial, parallel (up to 19.2K 

bps, IBM 2780/3780, Univac 
MTR, Honeywell VIP 7700) 

serial, parallel (up to 19.21< 
bpa, IBM 2780/3780, Univac 
MTR, Honeywall VIP rnlO) 

serial , parallel (up to 19.2K 
bps, IBM 2780/3780/3720, 
Univac MTR, Honeywell 

VIP 7700) 

aerial, parallel (up to 19.21< 
bpa, IBM 2780/3780, Univac 
MTR. Honeywell VIP rnlO) 

Dataproducts 

Dataproducts, Centronica, 
RS232C, HP..18 (19.21< bpa, 
X-on/X-olf, ETXIACK. ENQ/ 

ACK, IBM 2780/3780, 
Burroughs) -·---Dataproducts, Centronics, 

RS232C, HP-IB (19.2K bps, 
X-on/X-otf, ETX/ACK, ENO/ 

ACK, IBM 2780/3780, 
Burroughs) 

Dataproducts, centroriics, 
RS232C, HP..IB (19.2K bps, 
X-onl)(.off, ETXIACK, ENQI 

ACK, fBM 2780/3780, 
Butroughs) 

Dataproducts, Centronics, 
RS232C, HP-IB (19.2K bps, 
X-on/X-otf, ETX/ACK, ENO/ 

ACK, IBM 2780/3780, 
Burroughs) 

RS232C, Centronlca, 
DPC (19.21< bp8. X-onfX.off, 

ETXIACK, ENO/ACK, 
IBM 2780/3780, Bunoughs) 

II 

II 

IBM compatible, bar codes, bit-mapped 
graphics, quiet cabinet 

IBM compatible, bar codes, bit-mapped 
graphlca, quiet cabinet 

IBM compatible, quiet cabinet, self-test 

IBM compatible, quiet Clbinet, self-test 

automated elevator stacker, line 
counter, VFU, DAVFU 

automated elevator stacker, line 
counter, VFU, DAVFU 

12-channel DVFU, acoustic cabinet; 
DEC, Wang, IBM, DG, HP compatible 

12-channel DVFU, acoustic cabinet ; 
DEC, Wang, IBM, DG, HP compatible 

12-channel DVFU, acoustic cabinet; 
DEC, Wang, IBM, DG, HP compatible 

12-channel DFVU, bit-mapped graphics, bar 
c:odel; DEC, Wang, IBM, 00, HP compatible 

RS232C, Centronics, DPC 5,995(01); 12-channel DVFU. bit-mapped graphics. bar 
(19.2K bps, X-on/X-otf, ETX/ 4,695(0100) codes; DEC, Wang, IBM, DG, HP compatible 

ACK, ENO/ACK, IBM 
2780/3780, Burroughs) 

senill, pai'aiie 

Centronics, Dataproducts; 
opt. RS232C (110-9600 

bps, X-on/X-off) 

Centronics, Dataproducts; 
opt. RS232C (110-9600 

bps, X-on/X-otf) ___ _, 
Centronlcs, Dataproducts; 
opt. RS232C (110-9600 

bps, X-on/X-off) 

Centronics, Dataproducts; 
opt. RS232C (110- 9600 

bps, X-on/X-otf) 

7,600 

input buffer, quiet floor cabinet 

S8lf diagnoStics 

256-c:olor printing, bit-mapped graphics 

256-color printing, bit-mapped graphics 

256-color printing, bit-mapped graphics 

256-color printing, bit-mapped graphics 
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TIP 300 

TIP 301 

5574 

5575 

LINE PRINTERS 

RS232C, Centronics; opt. 
Dataproducts (110-19.2K 

bps, X-on/X-ofl, DTR) 

proprietary 

proprietary 

---p-roprietary 

,,. 

~' 11 
static eliminator, compressed printing ; 

opt. bar codes and bit-mapped graphics 

raster gr&j:>hics, nonstop and compressed 
printing, static eliminator; opt. bar codes 

and bit-mapped graphics 

b & w graphtcs, nonstop and compressed 
printing, static eliminator; opt. bar codes 

and bit-mapped graphics 

25&:001or printing, bit-mapped graphics, 
nonstop printing 

tractor feed, interchangeable bands, 
remote model available ------tractor feed , interchangeable bands 

tractor feed, interchangeable bands 

Mini·Miar11111e•1 
~---COVERS THE VALUE-ADDED MARKEl------1 
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Products sold into the VALUE-ADDED OEMs 
VALUE-ADDED MARKET - Manufacturers of 
CPUs Computer Systems -Single-board Microcomputers Hardware OEMs 

Array Processors VALUE-ADDED USERS 

Tape and Disk Drives + Engineering Applications 
Terminals 
Printers/ Plotters VALUE-ADDED Scientific Applications 

Data Communications 
RESELLERS 

Equipment Systems Houses Manufacturing Applications 

Add-on/ Add-in Memories Systems Integrators - Government, Institution and 
Controllers and Interfaces Communications Systems Financial Applications 

Data Acquisition 
Integrators 

Software - Consultants 

Supplies and Media 
Other Related Equipment 

Mini-Micro Systems is the only computer publication serving the complete 
value-added market, including value-added OEMs, resellers and users. 

Mini·Miara 11111••• Boston (617)536-7780/Chicago (312)635-8800/Dallas (214)980-0318/ 
Denver (303)388-4511/Los Angeles (213)826-5818/ 
Mid-Atlantic/Southeast (215)293-1212/0range County (714)851 -9422/ 
San Francisco (408)243-8838 
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CAHNERS 
PUBLISHING 
COMPANY 

Cahners Magazine Division 
publishes the following specialized 
business magazines and directories: 

Bulldlna/Constructlon Group 
Brick & Clay Record 
Building Design & Construction 
Building Supply & Home Centers 
Ceramic Industry 
Construction Equipment 
Professional Builder 
Security Distributing & Marketing 
Security World 
Specifying Engineer 

Food-rvlce Group 
Foodservice Equipment Specialist 
Hotels & Restaurants International 
Restaurants & Institutions 

Electronlcs/Computer Group 
Business Computer Systems 
EDN 
Electronic Business 
Electronic Packaging & Production 
Mini-Micro Systems 
Semiconductor International 

Manufacturing Industries Group 
Appliance Manufacturer 
CPI Purchasing 
Design News 
Design News Directories 
Modern Materials Handling 
Packaging 
Plastics World 
Purchasing 
Traffic Management 
U.S. Industrial Directory 

Fischer Medlcal Group 
Emergency Medicine 
The Journal of Cardiovascular 

Medicine 
Transition-Medicine and the Aging 

Process 

Newsletter Division 
Electronic Business Forecast 
Plastics Business News 
Buying Strategy Forecast 
Early Warning Forecast 
Transport (De)Regu/ation Report 
Hazardous Materials Transportation 
Oil Spill Intelligence Report 
Tradeshow Week 
Energy Design Update 
Building & Construction Market 

Forecast 

Cahners Exposition Group 

is the largest producer, operator and 
manager of trade and consumer shows 
in the world . .. with over 100 shows, 
6,000,000 square feet of exhibition 
space and total annual attendance of 
over three million. 

D~~~~~~ANY 
221 Columbus Avenue 
Boston, MA 02116 
6171536-7780 

MINI-MICRO SYSTEMS/April 19, 1984 

WESTREX 
DOT MATRIX PRINTERS 

MODELS 
8400/8410 

NEW! 
STAND-ALONE, 

150 CPS 
SLIP/DOCUMENT 

PRINTERS 

Model 8400 and Model 
8410 are new, packaged, 

stand-alone, alphanumeric, bi­
directional, flat bed, Slip/Document 

dot matrix printers. They print up to 40 columns at 12 
characters per inch at 3 lines per second . Both models provide · 
side or front form insertion; top and bottom-of-form sensors and 
adjustable Slip/Document Stop. The print head employs a 
7-needle vertical array that permits selection of fonts and 
characters (5 x 7, double width , etc) . The character set is fully 
alphanumeric under software control. The 100% duty cycle 
print head life is rated at 100 million characters. 

Model 8400 and Model 841 O are complete with control and 
drive electronics. Serial RS-232C or TIY and parallel interfaces 
are available. Both units can provide multiple print lines and 
carbon or pressure sensitive copy. 

Model 8410 additionally features a stepping motor paper drive 
system which permits variable and programmable for­
ward1reverse line spacing for applications requiring line selec­
tion and or unique form indexing. 

QUANTITY DISCOUNTS AVAILABLE. 

rn :;~~:,E:·:~:"~RODUCTS 
Utton 
51 Penn Street. Fall River. MA 02724. (617) 676-1016 TELEX : 1651490 Relay WNJW 
IN FRANCE - WESTREX OEM PRODUCTS. 103-105 Rue de Tocqueville . 

750 Paris. France 01 -766-322-70 TELEX: 610148 
IN SWEDEN - WESTREX OEM PRODUCTS. Box 3503. S-17203 Sundbyberg. 

Sweden 46 8 + 981100 TELEX : 12139 

CIRCLE NO. 72 ON INQUIRY CARD 

(X) 
0 
0 
0 

en 
m 
JJ 
m en 

159 



160 

The Perfect 
Complanent 

DEi® introduces a new 
dimension in magnetic tape 

cartridges. Total storage 
of data is achieved with 
555 feet of premium 1/4" 

tape. Designed for 1600 bpi, 
6400 bpi/ftpi and 10,000 
ftpi cartridge tape drives. 

This offers the end-user 
cost effective applications 
by providing a lower cost 
per megabyte than other 
media types. 

Model 401555 

High Density 1/4 11 Cartridge 

For All Cartridge 
Tape Drives 

The DEi cartridge tape 
drives are available in a:• 

51/4:' and 1/2 height form 
factors and range in capac­

ity from 10MB to 50MB. 
In the future DEi will offer 
a 112'' cartridge drive com­

patible with 1/4" for even 
higher capacities. 

Based on the highly suc­
cessful industry standard 

DEi Funnel, the Microtape® 
SL-6 is a full function 

See us at COMDEX in Atlanta, 
Booth 6542. 

®Registered Trademark of Data Electron ics, Inc. 

CIRCLE NO. 73 ON INQUIRY CARD 

tape peripheral which uses 
the ANSI standard 450' 
and the new 555' magnetic 
tape cartridges. The 
Microtape cartridge tape 
drive family includes 
start/stop, full function 
and streaming modes of 
operation. Get the 
total picture for your 
current and future needs. 
Contact DEi today! 

Model 313001-04 

Microtape® SL-6 

® DEi and llil are registered trademarks of 
Data Electronics, Inc. 
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Tape-drive market 
rebound moves 
to fast foward 
Quarter-inch cartridges control the 

medium-capacity backup market, 1h-inch cartridges target 
the high end, and cassettes eye 31h-inch form factors 

David Simpson, Associate Editor 

After nearly a decade of sagging sales, the magnetic­
tape drive market is booming due to an unprecedented 
demand for inexpensive Wmchester disk backup. 
However, its future remains unclear as floppy disk 
drives continue to vie for the leading backup role. 
Quarter-inch tape drives are holding their own, but the 
health of the tape-drive industry depends largely on the 
success of high-capacity, high-speed 1h-inch tape drives 
and on inexpensive cassette drives. 

Quarter-inch cartridges command market 

Shipments of 114-inch tape drives . will grow from 
158,000 units last year to more than 547,000 in 1987 
(Fig. 1), according to estimates by Freeman Associ­
ates, a Santa Barbara, Calif., management consulting 
and research company. Manufacturers of 114-inch drives 
have overcome the standards controversy that is 
slowing the market for 1h-inch tape-cartridge drives 
and, unlike cassette-drive manufacturers, are not 
waiting for yet-to-emerge markets. A look at recent 
introductions in the market for 114-inch drives highlights 
the major trends. 

For example, Data Electronics Inc.'s (DE!) MINI 
QIC-STREAM III, recently available in production 
quantities, is similar to the QIC-STREAM II, but 
offers 60M bytes in a half-height, 5114-inch form factor. 
The QIC-STREAM III operates in streaming mode at 
90 inches per second (ips) and is compatible with the de 
facto Quarter-Inch Cartridge (QIC)-02 interface stan­
dard and the QIC-24 data-format standard. 

Another contender, Wangtek's half-height, 5114-inch 
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Series 5000 streaming-tape drive, holds 20M to 60M 
bytes on four- or nine-track tape using 8,000-bit-per­
inch (bpi) recording. Wangtek's drive represents the 
trend toward compact packages. Another streamer, 
Archive Corp. 's Scorpion series, comes in half-height 
sizes, and most drive manufacturers plan to go from the 
8-inch form factor to 5114-inch drives, following the 
similar trend in Winchester disks. 

Another recent introduction is North Atlantic Indus­
tries Qantex Division's Jet Stream 16, a streaming-tape 
drive that operates at a 400K byte-per-second data­
transfer rate and 90 ips. Like most new units, the drive 
is compatible with QIC-02 and QIC-24. The Jet Stream 
16 is the first streaming cartridge-tape unit that can 
read and write as a 9- or 16-track tape drive. The drive 
holds 99M bytes when used with a 555-foot cartridge 
tape. 

Most manufacturers are moving away from start/stop 
drives toward streaming-tape drives (MMS, February, 
Page 225). More than one-fourth of the 114-inch drives 
operate in streaming mode, and most of the drives 
scheduled for release over the next year are streamers . 
or dual-mode drives. The leaders in shipments of 
114-inch start / stop drives are DEi, 3M and Kennedy Co. 
The leaders in the 114-inch-streamer market include 
Archive with a 50 percent share, 3M with 16 percent, 
DEI with 13 percent and Cipher Data Products with 12 
percent, according to Freeman Associates figures for 
1983. 

One solution is dual-mode drives, such as those from 
Comark Corp., Control Data Corp. (CDC), Digi-Data 
Corp., Kennedy and 3M. The trade-off is in price­
performance levels. Dual-mode drives require complex 
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TAPE DRIVES 

microcode, which increases costs. 
Another major trend in 1.1.i-inch tape drives is toward 

higher capacities and transfer rates. Cipher's Series 
400 and 450 drives, for example, operate at 87K bytes 
per second and hold as much as 60M bytes of formatted 
data. Many manufacturers offer drives storing more 
than 45M bytes, including Archive, Cipher, CDC, 
Tandberg Data Inc. and 3M. In fact, Northern Telecom 
Inc.'s 6112 packs lOOM bytes on a 600-foot cartridge 
using 10,000-bpi recording on 12 tracks. Formatted 
capacities depend on a variety of media and drive 
characteristics (Fig. 2). 

Competing technologies at the low end of the 1.1.i-inch 
tape-drive market include cassettes, minifloppy drives 
and floppy drives. Cartridge-tape drives usually are 
better backup devices than floppy drives when the 
application demands high capacity and low cost at the 
expense of speed, but floppy drives will cut tape-drive 
sales as diskette manufacturers increase capacities and 
lower prices. 

Minicartridges, such as those from 3M and Irwin 
Magnetics Inc., offer the best alternative to cassettes 
because of competitive form factors. But Freeman 
Associates predicts that minicartridge sales will hover 
around 1 million units shipped each year from 1981 to 

--... 1987. Meanwhile, cassettes and minicassettes will go 
from 1.63 million units shipped in 1981 to more than 4 
million in 1987. The major application area for mini­
cartridges is 51/.i-inch Winchester backup, which calls 
for higher transfer rates and capacities. At the high 
end, the primary competition is the emerging %-inch 
tape drive with its high transfer rates and capacities. 
Quarter-inch drives, though,'have the advantage in the 

40M- to lOOM-byte range because of their compact size 
and cost/performance superiority, but %-inch drives 
should capture the market for drives storing more than 
lOOM bytes. 

D MINICARTRIDGE 

lii1 '/• -INCH START/STOP 

400 D v.-INCH STREAMER 

300 

200 

100 

1981 
TOTAL UNITS 

SHIPPED (141) (272) 
(THOUSAN OS) 

$MILLION AT 91 174 
OEM IF-SOLD LEVEL 

375 

217 

172 

1985 1987 

(466) (657) 

278 378 

SOURCE: FREEMAN ASSOCIATES 

Fig. 1. Worldwide OEM shipments of 114-inch and minicartridge 
tape drives are expected to grow at a compound annual growth rate 
of 29 percent. Revenues will grow at a 27 percent compound annual 
growth rate . The market share of l/4-inch streamers will jump from 7 
percent in 1981 to 57 percent in 1987; the minicartridge share will 
drop from 62 percent to 29 percent. Quarter-inch start/stop drives will 
maintain a 26 percent to 30 percent share. 

CARTRIDGE TAPE FORMATI'ED CAPACITIES 11 T/8,000 BPI 

EXAMPLE: A 460-FT. CARTRIDGE 
RECORDED ON 9 TRACKS AT 
8,000 BPI WHEN BLOCKED 
FOR STREAMING AT 
512-1152 BYTES WILL HOLD 
47M BYTES FORMATTED 

START/STOP 

80 70 80 50 40 30 20 10 
RESULTANT FORMAnED CAPACfTY (11 l'fTElt 

UNFORMAnED 
CAPACITY 
CM IYTES) 

80 

72 

84 

800 

9 T/8,000 BPI 

8 T/8,000 BPI 
(3M EQUIV.) 

9 T/5,208 BPI 
7 T/8,250 BPI 

6 T/8,400 BPI 

4 T/8,000 BPI 
4 T/8,400 BPI 
7 T/3,200 BPI 

2 T/8,000 BPI 

4 T/1 ,600 BPI 

SOURCE FREEMAN ASSOCIATES 

Fig. 2. Cartridge-tape formatted capacities depend on the length of tape, number of tracks; recording density and block size. 
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Why Not Both? 
In 1982, Storage Technology introduced the industry's first low-cost 6250 bpi tape subsystem. 
Operating at 50 ips with a full start/stop capability, the 2920 established a new price/ 
performance standard for 1/2-inch magnetic tape drives. 

Now we've enhanced this 2920with an added 100 ips streaming capability. Combined with 
the 2920's existing start/stop capability, it makes this device the most versatile, low-cost tape 
subsystem on the market today. 

The 2920's innovative mechanical design coupled with an extensive LSI implementation 
provides outstanding subsystem reliability and simplicity-of-service. It performs equally well 
whether off-loading a disk drive or executing a sort /merge. As a start /stop device, the 2920 
features a very fast 5 ms start time. As a streamer, the 2920 will back-up a 100 MByte disk in 
2.7 minutes using less than one reel of tape. 

For a well rounded tape subsystem that can handle all of your tape needs-at a price you 
can afford-with performance and quality you can appreciate, contact OEM Marketing at 
Storage Technology Corporation, (303) 673-4066, and inquire about our 2920 Tape 
Subsystem's new dual-speed feature. Or write Storage Technology Corporation , OEM 
Marketing, Mail Drop 3N, Louisville, Colorado 80028. 

CIRCLE NO. 74 ON INQUIRY CARD 

The 2920 OEM 
Tape Subsystem 
Features: 

• Dual-Density 
6250/1600 bpi 

• 50 ips Start/StQp 

• 100 ips Streaming 

• AutQmatie Threading 

•CMOS LSI 





TAPE DRIVES 

Half-inch cartridges enter the contest 

MegaTape Corp. and Rosscomp Corp. are the only 
manufacturers shipping production quantities of ¥2-inch 
cartridge drives, but recent announcements from 
Digital Equipment Corp., 3M, DE!, Tandberg, Tandon 
Corp. Memorex Corp. and Electronic Processors Inc. 
(EPI) promise stiff competition by year-end. Market 
predictions are sketchy because of lack of standards, 
but Computer Tape Outlook, published by Freeman 
Associates, predicts that sales of ¥2-inch drives will go 
from $5.8 million last year to more than $590 million in 
1987. The exact shape of the ¥2-inch tape-cartridge 
industry depends largely on whether a major introduc­
tion from IBM Corp. appears in the next few years. 
Rumors of IBM's ¥2-inch "Ocotillo" tape-cartridge 
drive have persisted for more than four years. 

with 8,000-bpi density on 24-track, serpentine-recorded 
tape. MegaTape recently raised the ante in the capacity 
game with its 500M-byte MT-2210 and MT-2220 
cartridge drives. The new drives use 1,500-foot tape 

Shipments of 114-inch tape drives are 
expected to grow from 158,000 units 
last year to more than 547,000 in 1987. 

that runs at 200 ips with 1,200 flux changes per inch 
(fcpi). Tandon's TM951 will reach production quantities 
later this year. The drive holds 50M bytes, and 
data-transfer rate is 31.25K bytes per second. 

Rosscomp's Series 50 and Series 80 ¥2-inch drives can 
back up 160M bytes in 20 minutes at a transfer rate of 
130K bytes per second. The drives achieve this capacity 

On the debit side, though, all the ¥2-inch tape drives 
have different form factors and interfaces (see "Sorting 
out the interfaces," below). MegaTape supports the 

The four major interfaces in the 1/4-
and 112-inch tape-cartridge drive 
market are the nine-track or Pertec­
compati ble interface , the basic 
streaming-tape interface (BSTI), the 
quarter-inch cartridge (QIC)-02 inter­
face and the small computer systems 
interface (SCSI). Most OEM drives 
support one or more of these 
interfaces. Some companies, such as 
3M, also support proprietary interfac­
es. Some industry analysts predict 

,, that SCSI will become the interface of 
choice among OEMs and system 
integrators. 

Pertee Computer Corp. developed 
the nine-track interface in the late 
1960s to support IBM Corp.'s 
nine-track tape format. Pertee used 
the interface on its 1 Q1,~-inch reel-to­
reel drives that used IBM-formatted 
tape and later incorporated it into 
smaller drives. Because Pertee was 
an early entrant into the market, the 
interface became a de facto standard. 

The Pertee interface can also be 
used with other track formats. For 
example, MegaTape Corp. and Ross­
comp Corp. support the nine-track 
interface on their 1k-inch, 24-track 
tape drives. A major advantage of the 
Pertee interface is that OEMs and 
system integrators can replace large 
nine-track rack-mounted units with the 
smaller 1k-inch cartridge-tape drives 
without writing new software. The 
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Sorting out the Interfaces 

Pertee-compatible 1k-inch tape drives 
cost less and have capacities and 
transfer rates that compete with the 
older rack-mounted units. 

Archive Corp. developed the BSTI 
primarily for 1/4-inch cartridge-tape 
drives that do not include a formatter 
board; that is, non-intelligent drives. 
Rosscomp and Wangtek support the 
interface, and Adaptive Data & 
Energy Systems, a manufacturer of 
controllers and formatters, supplies it. 
Most manufacturers have abandoned 
the BSTI and adopted the QIC-02 
interface. 

A committee of 29 companies 
developed and adopted the QIC-02 
interface in mid-1982. The formal 
members of the QIC group include 
Archive, Cipher Data Products, Data 
Electronics Inc., Irwin Magnetics Inc., 
the Qantex Division of North Ameri­
can Atlantic Industries, Sankyo Seiki 
Manufacturing Co. Ltd., Tandberg 
Data Inc. and Wangtek. Joining as 
observers were 21 other companies. 
An American National Standards 
Committee is reviewing the proposed 
standard. Meanwhile, more than 10 
companies have released tape drives 
that support QIC-02, making it the de 
facto standard among intelligent 
1/4-inch tape drives. 

Like QIC-02, SCSI is designed for 
intelligent drives with formatter 
boards. SCSI is a universal peripheral 

bus interface that can be used with 
hard disk drives, floppy drives, 
printers, and tape drives. The 
interface allows peripherals to com­
municate with each other without the 
assistance of a host computer. 

Shugart Corp. developed SCSI in 
late 1982 as a superset of the Shugart 
Associates standard interface (SASI). 
Because it is more versatile than 
QIC-02, SCSI may eclipse the QIC 
interface and become the standard 
within the next five years. Tape drive 
manufacturers with products that 
support SCSI include Rosscomp and 
3M. 3M introduced the SCSI­
compatible interface controller board 
for the HCD-75 cartridge drive in 1983. 

In the realm of cassette-drive 
interfaces, the Working Group for 
Data Cassette Compatibility (D/CAS), 
a committee of 10 manufacturers, 
recently approved a proposed stan­
dard for an intelligent device interface. 
The interface, dubbed D/CAS-5, is 
based on the QIC-02 interface. It will 
enable connection of D/CAS­
compatible drives to QIC-02-
compatible controllers. The D/CAS-5 
proposal has been submitted to an 
ANSI committee for consideration as 
a formal standard. Further information 
on the QIC or D/CAS groups is 
available from Freeman Associates, 
311 E. Carrillo St., Santa Barbara, 
Calif., 93101 . 
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TAPE DRIVES 

250 

CJ MINICASSETTE 

Ill STANDARD CASSETTE, 
< 3K BYTES PER SEC. 

t;;;'J STANDARD CASSETTE, 
> 3K BYTES PER SEC. 

200 194 

150 

100 

50 

TOTAL UNITS 
SHIPPED (163) 

(THOUSANDS) 

$MILLION AT 54 
OEM IF-SOLD LEVEL 

127 

(223) 

56 

(321) 

70 

255 

140 

(433) 

86 

SOURCE: FREEMAN ASSOC/A TES 

---.Fig. 3. Worldwide OEM shipments of cassette-tape drives are 
expected to increase at an 18 percent. compound annual growth rate. 
The market share of minicassettes will jump from 33 percent in 1981 
to 59 percent in 1987; standard cassettes with data-transfer rates 
lower than 3K bytes per second will drop from a 57 percent market 
share to 9 percent. Drives operating at data-transfer rates higher than 
3K bytes per second will go from a 10 percent share to a 32 percent 
share. 

Pertee-compatible drive-level interface, and Tandon 
uses interfaces that are similar to the standards for 
5%-inch floppy and Wmchester drives. Rosscomp 

.----- supports the Pertee interface, the basic streaming-tape 
interface (BSTI), small computer systems interface 
(SCSI) and QIC-02. 

Memorex and EPI recently signed an agreement 
whereby Memorex obtained a manufacturing license for 
EPI's 1h-inch, 130M-byte STR-STREAM II drive. EPI 
will begin production-quantity shipments in July, and 
Memorex will begin manufacturing its model 1110 late 
this year. The 1110 is a dual-mode unit that operates at 
75 ips with a transfer rate of 225K bytes per second. 
Deviating from the interface trends, the unit incorpo­
rates the enhanced small tape interface (ESTI), a 
compatible subset of the enhanced small disk interface 
(ESDI). This interface allows tape drives and disk 
drives to share a controller; most other systems require 
separate controllers. 

Another development in the tape industry is a %-inch 
cartridge drive that accepts 1h-inch tape. DEI and 
Tandberg recently announced an agreement whereby 
DEI will manufacture a ¥.?-inch tape cartridge, and the 
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two companies will jointly develop a drive that will 
accept %- and 1h-inch tape. The companies showed a 
prototype of the system, called the Magnum, at last 
year's fall Comdex and expect to ship it in large 
quantities by year-end. The drive is QIC-02-compatible 
and will allow companies with a library of %-inch tapes 
to upgrade to drives that accept both tape sizes. 

Cassettes aim at 311.?-inch form factors 

At the other end of the performance spectrum, 
cassette-tape drives are falling into a precarious 
market position. Traditionally targeted at low-end 
(less-than-IOM-bytes) backup applications, they are 
facing fierce competition from floppy, minifloppy and 
%-inch drives. Cassette drives boast low cost and 
compactness, but most can't handle more than 5M 
bytes, which virtually excludes them from Winchester 
disk backup applications. Memtec Corp.'s 40M-byte, 

All the 112-inch tape cartridge drives 
have different form factors 
and interfaces. 

half-height minicassette 440, however, is an exception. 
It backs up 40M bytes in 27 minutes and uses 
four-track, 0.15-inch tape. Likewise, Teac Corp.'s 
MT-lST can back up 20M bytes in 4 minutes at a 
data-transfer rate of 87K bytes per second. The 
streaming drive operates at 90 ips and can handle as 
many as 10,000 fcpi on four-track serpentine-recording 
tape. 

According to Computer Tape Outlook, sales of 
cassette drives that transfer data slower than 3K bytes 
per second will drop steadily from 1981 to 1987, while 
drives and minicassettes with higher data-transfer 
speeds will gain significant market shares (Fig. 3). 
Cassettes with high transfer rates and capacities, such 
as those from Memtec and Raymond Engineering Inc., 
can compete effectively with floppies and low-end 
%-inch cartridge drives. The major opportunity for 
high transfer cassettes lies in backing up lOM- to 
20M-byte Winchesters in personal computers and small 
business computers. 

Minicassettes might find a niche in the yet-to-emerge 
market for 3¥2-inch form factors. Manufacturers that 
produce minicassettes include Memtec, Raymond Engi­
neering and Saylor Electronics International Inc. 
Because they use 0.15-inch tape, these drives will be 
small enough to fit into the space typically occupied by a 
3¥2-inch Winchester or floppy drive. Freeman Associ­
ates expects this market to jump from $8 million in 1981 
to more than $30 million in 1987. D 
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Irwin proudly introduces 
the smallest 

breakthrough in back-up. 
Amazingly small ... 
a 31/i inch form factor! 
It was no small achievement. 

In fact, no one believed we 
could fit 10 megabytes of format­
ted capacity in a minicartridge. 
And make it r-- 4• ---t 

function with 1 
absolute reli-
ability. 

But we 
did it. Thanks s• 
to state-of-the- 1 
art, closed-
loop servo 
technology. 

There's no change or addi­
tion to the microcomputer hard­
ware. Because the unit has an 
industry standard minifloppy in-
terface, it plugs right in to your 
existing controller. 

The software required to in­
tegrate the Irwin Tape Drive with 
your computer can be written in 
as little as 8 hours . Irwin even 
provides streaming and start/stop 
software for the IBM PC-XT:M 

Available at a 
surprisingly small 
price. 
What may surprise you even We call it 

the Irwin 210. 
Some people 
are calling it 

more than the size of our tape 
T drive is the price. 

a break­
through in 
desk-top and portable micro­
computer back-up. 

It requires only the 
smallest effort. 
The Irwin 210 asks very little of 
you. 
IBM PC·XT is a lradema rk 
of lnierna!ional Bu~i ness Machines. 
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1"116" The Irwin 210 is available 
l for about the cost of a floppy 

disk drive. Significantly less than 
you might expect. 

The Irwin 210 
3 112 11 tape drive 

CIRCLE NO. 76 ON INQUIRY CARD 

Too small for you? 
Then check out the 
Irwin 110-our 514 inch 
half-high. 
You'd expect someone with 
Irwin's experience in magnetics 
technology to offer you even 
more. 

And you'd be right. 
Along with the 3Yz", we 

have 5\4'' half-high tape drives. 
True 511i" half-highs, including 
electronics. Available for evalua­
tion , with 30-day delivery. 

Think small. 
To see the Irwin 1 JO and 210 in 
action-or to find out more 
about our product breakthroughs­
call 1-313-996-3300. 

Irwin Magnetics 
2311 Green Road 
Ann Arbor, Michigan 48105 
313/996-3300 
TWX 810-223-6050 

The Irwin 110 
5 '14" half-high 
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4355 International Blvd./Norcross. Ga. 30093 
(404) 923·6666/TWX 810-766-4915 (OUADRAM NCRS) 
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CASSETTE/CARTRIDGE TAPE DRIVES 

ADVANCED DIGITAL INFORMATION CO. (ADIC) 

12001 

ALLOY COMPUTER PRODUCTS INC. 

02808/C 

IDXS-100 

ALTOS COMPUTER SYSTEMS 

MTV4, .25 
MTV6 

PC Back-up 

ANALOG & DIGITAL PERIPHERALS INC. 

model 1 .25 

model 2 

ByteBuckel 
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17 
(formatted) 

16.5 
(formatted) 

.158 

4 1600 30 

6400 

6400 30 

6400 

4 6400 30 

19.2 
~~ , ... , \'.'. ~,,,-.., 

. . ' . 
' " . ' -::. ,_ 

200 IEEE-488,HPIB 

.,. '~1·""" ' ~,,,,, { . ~ • . . 11 .67 ... . ; 
tj_ ".._ ' 

15 S-100 bus 

24 ,:§': ~t'~or: ~~ ~~; ·~ y4 ~ -~~::l 

~ . } ... 

-~~~'. '~ /~ ; .. '··:x, ~~ 
15 IBM-PC and 

compatibles 

5.5x7.25x14 
(standalone) 

5x8.5x16 
(standalone) 

5x8.5x16 
(standalone) 

6x16.875x18 
(external) 

5x8.5x16 
(standalone) 

2.5x4x6 

6x4.5x9 

2,345(01); 
1867 
(050) 

, . 
./. 

II 

2,295 includes controller 

2,195 

305(0100) 

board, TIP software; 
operates under CP/M 

or MS-DDS 

includes controller 
board, TIP software; 
operates under PC-

DOS or CP/M-86 
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CASSETTE/CARTRIDGE TAPE DRIVES 

ARCHIVE CORP. 

CM 600 

170 

3,900 

'J\uto-Sync" decod­
ing scheme-­

recovers data pre­
viously lost, phase 

encoding and decod­
ing circuitry 

read-after-write 
tional 

includes encode/ 
decode, read/write 

amplifiers; v.. M-byte 
storage capacity 
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FASTER TAPE PROCESSING 
FOR LESS COST 

SERIES TEN 
Dual Density 
800/1600 bpi 
25 to 125 ips 

SERIES NINE 
Dual Density 
800/1600 bpi 
Up to 75 ips 

SERIES SEVEN 
Dual Density GCR 
1600/6250 bpi 
50 ips 

SERIES FIVE 
Dual Density 
800/1600 bpi 
45 to 125 ips 

SERIES THREE 
1600 bpi 
25 ips 

MODEL1066A 
Tri-Density GCR 
800/1600/6250 bpi 
For Kennedy 9400 

MODEL 1065A 
Dual Density GCR 
1600/6250 bpi 
For STC 2920 

MODEL1035A 
Dual Density 
800/ 1600 bpi 
25 to 125 ips 

MODEL1030A 
Allows 79708 
To Run On HP 1000 A, L, XL 
or HP 3000 Systems 

MODEL 1025A 
Dual Density 
800/1600 bpi 
25 to 125 ips 
MODEL1015B 
IEEE-488 Dual Density 
600/1600 bpi 
25 to 75 ips 

COMPARE THE PERFORMANCE ALTERNATIVE 
Dylan, one of the leading manufacturers of magnetic tape 

recording systems and co ntroller products, gives you the 
PERFORMANCE ALTERNATIVE. Higher Speed. Lower Cost. For 
virtually every HPIB and GPIB user. 

Dylan's cost-effective, high-performance tape systems are suit­
able for high-speed, real-time data collection, archival storage, 
information interchange, and disk back-up applicat ions. 

With tape speeds up to 125 ips and dual densities of 800/1600 or 
1600/6250 cpi, Dyl on 9-track systems offer vastly superior perform­
ance to systems now available for HP computers. 

Dylan provides the lowest-cost ownership of all GCR tape 
peripherals for HP computers, plus other IEEE-488 compatible 
systems such as DEC, Tektron ix, and Fluke. 

For higher speed, dual density, and lower cost, discover Dylon­
the PERFORMANCE ALTERN ATIVE. 

For information on how you can increase your computer perform­
ance while reducing your cos ts, call Dylan today! (619) 292-5584 

11111111111111 
II m m 
11111111111111 
CIRCLE NO. 78 ON INQUIRY CARD 

Dylon Data Corporation 
9561 Ridgehaven Court 
San Diego, California 92123 
(619) 292-5584 TWX 910-335-1524 
Distributor Inquiries Invited 



I T ELEX® , 
V" The new Telex 9250 tape subsystem 

Finallyl Full-Performance GCR 
Made Affordable. Telex Shamrock o 

It took Telex to introduce a GCR sub­
system with all the performance. all the 
reliability of larger subsystems - and 
make it affordable for minicomputer and 
mid-range mainframe manufacturers. 

The Telex 9250 GCR tape drive is the first 
50 ips unit to appreciably lower the cost 
of GCR without sacrificing performance. 
Advanced LSI gate array technology and 
vacuum column design offer advantages 
like low cost. low power and low noise 

TELEX" SHAMROCK 0 

The Innovation continues . . . 

Telex Computer Products. Inc. 
Terminals/Peripherals/OEM Products 
6422 East 41 st/Tulsa, Oklahoma 74135 
(918) 627-1111 
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(before offered only on old tension arm 
systems) - plus all the performance that 
only vacuum column technology can de­
liver. including ... 

• ANSI standard (0.3") interblock gap 
• Faster access time (3 .0 millisecond 

write. 3.4 millisecond read) 
• Higher data reliability 
• Greater media integrity 
• No adjustments 
• Low maintenance 

Telex Regional Offices 
• Amherst. NH (603) 673-9272 
• Garden Grove. CA (714) 898-9833 
• Houston, TX (713) 497-6770 

CIRCLE NO. 79 ON INQUIRY CARD 

Other features include autoload. auto­
thread. 1x4 option, resident diagnostics 
and tri-density option to offer the most 
ingenious application of vacuum tech­
nology to date. 

Performance and savings - it's what 
you've come to expect from Telex. 

For more information. contact the nearest 
Telex OEM Sales Office listed or phone 
our OEM Marketing Department in Tulsa: 
{918) 627-1111. 

International 
Telex Computer Products, Inc. 
P.O. Box 128/Addison. TX 7500 I 
(214) 931-8511/telex: 730612 TL.XINTL ADDI 
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CIPHER DATA PRODUCTS INC. 

F880 Mtclo- .5 
"'9llmel' 

CORVUS SYSTEMS INC. 

TheBank 

DATA ELECTRONICS INC. 

Stleaker .25 

1600 BPI 
serial 

El.5/SL5 

EL6 SL6 

Funnil 

Serpentine 
Funnel 

&.ij)ii' 
Funnel 

Mini-QIC 
Stream Ill 

cartridge 
subsystem 

cartridge 
subsystem 

cartridge 

DAVONG SYSTEMS INC. 

.25 

.25 

.25 

CASSETTE/CARTRIDGE TAPE DRIVES 

start/stop, 
streaming 

start/stop 

streaming 

1001&-020 18 I .. (fonnatted) 

5.75x12x16 

4.5x8.5x6.4 

4.25x6.96x5. 72 
(internal) 

integrated formatter, 
Winchester disk 

backup 

1600 BPI Parallel 
model available 

half-height 
tape drive 
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Ii 
DICOM INDUSTRIES INC. 

74 .125 

8300 

70 

ELECTRONIC PROCESSORS INC. 

STR­
Stream 

STR­
Stream II 

GENISCO MEMORY PRODUCTS CORP. 

ECR-10 .5 

KENNEDY CO. 

6455 

174 

.75 

21 

30 

CASSETTE/CARTRIDGE TAPE DRIVES 

518;800 

6400 

8333 

6400; 
8333 

8.7x3.7x12.7 

8.8x5.4x19.5 

4.5x8.5x14 

serpentine or stan-
dard head 

configurations 

serpentine or stan-
dard head 

configurations 

local control or com­
mand protocol , DC 

power options 

local control or com­
mand protocol, DC 

power options 

ruggedized 
Mil-spec drive 

ruggedized 
Mil-spec drive 

emulates .5-in. tape 
dril1es without 

software changes to 
system; optional 

front panel 
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THE JETSTREAM™16 IS HERE 
In excess of 100 megabytes 

QIC-02/QIC-24 compatible 
SCSl/QIC-24 compatible 

16 or 9 tracks 

Streaming on 9 or 16 tracks, the 
new high-density JETSTREAM ™ 16 

is fast, dependable, and big in capacity. 
Winchester back-up, data interchange, or 
archival storage are ideal applications for 

this exciting machine that packs in excess of 100 
megabytes on a single data cartridge and takes 

no more space than an 8-inch floppy. OEM 
drives. as well as JETSTREAM ™systems 

are available. Contact us today for full details 
at North Atlantic Qantex, 60 Plant 

Avenue, Hauppauge, NY 11788 
(516) 582-6060 (800) 645-5292 
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Backing up a 300+ megabyte 
data base will take you at least an 
hour and a half using conventional 
9-track tape. 

The same job will take you 24 
minutes using a MegaTape cartridge. 
With no stops to change reels. 

And when you're done, you'll 
have your data on one convenient, 
compact, dirt-resistant cartridge. In­
stead of eight bulky, easily damaged 
reels of tape. 

You can access any information 
on a MegaTape cartridge in an aver­
age of 30 seconds. It could take you 
a lot longer than that just to find the 
right reel doing it the other way. 

© 1984 M egaTape Corporation 

The Reel The MegaTape 
Problem Solution 

Time: 90 minutes 24 minutes 
Media: 8 reels 

112" tape I MegaTape cartridge 
Media cost: s 120.00 Under S80.00 

330 MB in each book-size cartridge 

CIRCLE NO. 81 ON INQUIRY CARD 

You'll love how easy and inex­
pensive MegaTape is to use. The com­
pact drive is very attractively priced in 
OEM quantities, and uses standard 
off-the-shelf controllers. No wonder 
it's fast becoming the new industry 
standard for high-capacity backup. 

Don't be a slave to reel time 
any more. Let Mega Tape set you free. 

Call Gary Webb, Vice President, 
Marketing at (818) 357-9921 

MegaTape Corporation, P.O. Box317 
1041 Hamilton Road. Duarte, CA 91010 

~~egaTape 
The great leap forward in backup. 



CASSETTE/CARTRIDGE TAPE DRIVES 

6470 emulates .5-in. tape 
drives, reads 4-track 

tapes, optional 

~ .... ----.-.--~..-.------""""~~--. ......... --..._ ________ ..,...._ __ _. ______ ..._ ____ .._ __ ~~~...;----~"""---f-ro~ntpanel 

MT-1220 

MT-2210 

MT-2220 

MEMTEC 

420 

440 

510 

520 

MILTOPE CORP. 

CR600 .5 

CR300 

CR400 

120 

121 

NORTHER 

MCT/6109 

MCT/6112 
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PEREX LTD. 

HD6400 

4510 

PERIPHERAL TECHNOLOGY INC. 

300 .25 

301 

PRIME COMPUTER INC. 

QANTEX DIV. OF NORTH ATLANTIC INDUSTRIES 

451 .25 

178 

CASSETTE/CARTRIDGE TAPE DRIVES 

available 
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CASSETTE/CARTRIDGE TAPE DRIVES 

6801 

ROSSCOMP CORP. 

.5 160 

.5 160 

.5 

SAYLOR ELECTRONICS INTERNATIONAL INC. 

4240 .15 6 

4000-400 .15 start/stop . 75 

.15 

SCIENTIFIC MICRO SYSTEMS INC. 

DSX-11 .25 

FWT-11 .25 start/stop 

TDC 3300 

TM951 .5 

TEAC CORP. OF AMERICA 

MT2·ST 

TECHTRAN INDUSTRIES 

800 series .25 

9600PRL .25 

822 .25 

TECHTRAN SYSTEMS CORP. 

TR-4 .25 

start/stop 

3M DATA RECORDING PRODUCTS DIV. 

HCD-75/30 
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(formatted) 

21 .6 

21 .6 

62 

62 

50 

20 
(formatted) 

.145 
(formatted) 

.22 
(formatted) 

.44 
(formatted) 

24 
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20 .11 - 9.6 RS232C/CCIIT 

.11-9.6 

.11-2.4 

6.15x18.6x18.83 
(standalone) 

6x5x7 
(standalone) 

18x12x9 

18><12><9 

3.38x5.88x8 

5x7.25x11 

4.6x6.8x17.6 

, . 
.I 

It 

embedded formatter, 
backs up 160M bytes 
in 20 min. at 130 lpe. 

remote and manual 
control, automatic 

online/offline mode 
select 
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DCD-1 

DCD-2 

CASSETTE/CARTRIDGE TAPE DRIVES 

8.5x8.9x15.2 
(standalone) 

8.7x19x22.25 
(standalone) 

4.5x5x3.5 

9.5x19x24 

wortdll smaHest open 
1881-to-1881 tape drive 

built-in formatter 

More power 
than a 

Thunderchief. 

111111111 

When it comes to choices in tape transports, Innovative Data Technology puts unprecedented power ariu 
technology in your hands. Its Series TD-1012, TD-1050 and TD-1750 tape t ransports offer full 7- and 9-track 
IBM/ANSl/ECMA/ISO 1 /2-inch magnetic tape compatibility and can be conf igured for a variety of data 
transportation, data logging and data back-up. Integrated with these tape transports are a complete line of 
controllers for: RS-232C, IEEE-488 (GPIB), Unibus/Q Bus, Intel Multibus, Parallel 1/0 and the new Small Computer 
Systems Interface (SCSI). 

The TD-1012 operates at 12.5 ips Start/Stop and 100 ips Streaming, 
1600 bpi (PE). Dual mode, 800 (NRZI) and 1600 bpi (PE), operation is 
offered at 45 ips Start/Stop for the Series TD-1050 and 75 ips Start/Stop for 
the Series TD-1750. The Series TD-1750 represents even more advanced 
engineering-an active tension arm technique that eliminates noisy vacuum 
columns-a first in 75 ips tape transports to take advantage of this 
technology. IDT's family of tape transports. They'll give you more power 
than a Thunderchief. 

INNO\ATIVE 
DATA ON THE RIGHT TRACK 
TECHNOLOGY 
General Offices: 
P.O. Box 178160 • 4060 Morena Blvd. • San Diego, CA 92117 
(619) 270-3990 •TWX: (910) 335-1610 

Eastern Regional Office: 
P.O. Box 1093 • 6845 Elm St., Suite 608 • Mclean, VA 22101-1093 
(703) 821-11 01 • TWX: (71 O) 83 3-9888 

-I -I 

Solutions 
for !7@0° t:1 £1 AND 

(QE{P BEYOND 

Aircraft photo courtesy of Squadron Signal Publications from "Air War Oller Southeast Asia" IBM is a trademark of International Business Machines Corp. 
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Alphanumeric terminal 
market gets pressure 

from low and high ends 
Terminal manufacturers are feeling the heat 

from intense competition in low-cost terminals and the 
entry of microcomputers onto terminal turf 

Tom Moran and Jesse Victor, Associate Editors 

Significant competition at the high and low ends of 
the terminal market is pressuring terminal manufactur­
ers. Terminals in general and high-end terminals in 
particular are gaining computing power as microcom­
puters are adding terminal-emulation capabilities. Low­
er-end, lower-cost terminals are rapidly assuming many 
of the features provided by their higher-priced, editing 
and intelligent cousins. Will the distinction between 
alphanumeric terminals and microcomputers blur so 
much that the high end of the alphanumeric market will 
disappear? Will excessive price cutting and the prolife­
ration of features at the low end of the market lead to 
"spec-sheet wars" and "disposable" terminals? Industry 
analysts consider these scenarios unlikely, although 
they haunt some terminal manufacturers. 

Will the terminal market disappear? 

"We don't see the alphanumeric terminal market 
disappearing," says Bob Sanekoff, director of display 
terminals industry service for Dataquest Inc., Cuper­
tino, Calif. "The alphanumeric general-purpose termi­
nal market is in a solid position and will continue to 
show growth over the next four to five years." Sanekoff 
points out that most non-emulating terminals are 
used primarily for data-entry, information­
retrieval, database-updating and other 110-
oriented applications. "They're simple applica­
tions, and they require simple solutions. The 
personal computer attached to the mainframe 
is [going to] a new market. The new alternative 
devices are looking at new markets and new 
opportunities." 

Tom Elliott, director of research at International 
Data Corp. (IDC), Framingham, Mass., agrees: 
"The terminal market as a whole is pretty healthy. I 
don't see the high end disappearing. For certain 
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general-purpose office applications, there is obviously a 
lot of competition from microcomputers with terminal­
emulation capability. However, for large, 'semi­
dedicated' data-entry applications involving significant 
local editing, I don't think the mkroccimputer would 
enjoy an advantage over a terminal." He expects the 

U.S. MANUFACTURERS OF ALPHANUMERIC 
TERMINALS BUILD A MARKET 

!WORLDWIDE SHIPMENTS, MILLION UNITS) 
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ALPHANUMERIC TERMINALS 

IBM DOMINATES DATA-ENTRY TERMINAL MARKET 

LEAR 
SIEGLER 

3% 

OTHERS• 
46% 

IBM 
27 % 

"includes Raytheon , Sperry , ID/Courier, TeleVideo, Texas 
Instruments, Honeywell, General Electric , Four-Phase and 
Telex , each with a 2% market share. 

SOURCE: INTERNATIONAL DATA CORP. 

high-volume data-entry market to remain stable for 
some time and terminal manufacturers at the high end 
to counterattack by adding microprocessor­
implemented features. 

George Chao, president of Liberty Electronics USA, 
San Francisco, sees some blurring of the line between 
smart terminals and terminal-emulating microcomput­
ers. ''Where is this personal computer really going?" 
Chao asks. Some industry analysts answer that person­
al computers are taking over tasks that could be 
performed by high-end terminals. A terminal­
emulating microcomputer is the machine of choice in 
remote job entry, sophisticated pre-formatting of data 
for spreadsheet-like information and functions in which 
executives want personal control of their own data and 
database. At the low end, Chao maintains, some users 
require large numbers of multiple terminals rather than 
features, "and for that reason the terminal market will 
always exist." 

Competition intensifies at the low end 

As alphanumeric terminal manufacturers will contin­
ue to feel the competition from personal computers at 
the high end, the low end of the alphanumeric terminal 
market will also feel competitive pressures. There will 
be "continuing price pressure as well as a continuing 
increase in functionality at the low end," contends Dr. 
John Hoper, vice president, peripherals and compo­
nents group, for Future Computing Inc. , Richardson, 
Texas. "The initial Lear-Siegler [Inc. terminals] were 
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very low in functionality. Price pressure has driven the 
prices down, and there's a significant increase in 
functionality at comparably low price points." 

Many of today's low-cost (less than $1,000) terminals 
do provide a significant increase in functionality, 
offering impressive performance in data-transmission 
rates, editing and graphics (MMS, November 1983, 
Page 141). Liberty's $745 Freedom 200, for example, 
furnishes transmission at 50 to 19.2K baud with block, 
conversion, monitor and local communication modes; 
programmable handshaking protocol; an 80-column-by-
24-line-display; double-height, double-width charac­
ters; 86 extended graphics characters including math 
and Greek; 10 programmable function keys;and eight 
foreign-character sets. Several terminals selling for 
less than $1,000 now offer color displays. Esprit 
Systems Inc.'s Esprit III is typical of these units. It 
provides eight colors, 11 programmable function keys, 
line graphics, character/line editing and as many as four 
pages of screen memory. 

Although color capability is not widespread among 
alphanumeric terminals, IDC's Elliott sees it as a 
significant trend. "Color is gaining in popularity," he 
notes. "There are a lot of display applications where it 
is a real advantage." Esprit vice president of marketing 
Aaron Morrow agrees--with reservations. Manufac­
turers, he asserts, must become more responsive to 
what end users want to use color for in their 
applications. "For the most part," he says, "we are 
treating color as [just] another feature. But it's really 
more than that. It's another way of conveying informa­
tion. Manufacturers will have to do some work in 
creating a color terminal that is a bit more directed at 
the user's needs." 

'Color is gaining in popularity; there 
are a lot of display applications where 
it is a real advantage.' 

Overcoming volume production problems 

As competition intensifies and terminal manufactur­
ers aim at increasing market share, will they have 
difficulty in producing large quantities of relatively 
low-cost, full-featured terminals? Future Computing's 
Hoper doesn't think so. The functionality, he points 
out, is "just additional firmware over which [the 
manufacturers] have a lot of controls. So, as the cost of 
electronics continues to come down, there will be a 
continuing increase in functionality." 

Liberty's Chao also foresees no difficulty in produc­
ing large quantities of full-featured, relatively low-cost 
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Picture the best 
for less ... 

Your high performance 
low-cost system for: 

CAD and business applications 

WITH RAMTEK's 9465 
DESKSIDE COLOR· 
GRAPHICS AND 
IMAGING SYSTEM. 
STARTS AT ONLY $11,250. 
The standard 9465 is a great entry 
level value. Its base price includes: 
1280 X 1024 X 4 resolution. Pan and 
zoom. Z80 display processor. graphics 
processor and video lookup table. All 
in one compact deskside .unit. Add 
our color monitor for a package price 
of just $14.995. 

Or. you can configure your own 
system-matching the 9465 's color 
graphics capabilities to your specific 
application needs. Options include: 
1280 X 1024 resolution in 4-bit 
increments up to 24 bits. Z80 or 
MC68000 display processor. High­
speed coordinate transforms. Pixel 
formatter. Host interfaces. peripherals. 
video generators and a variety of 
monochrome or color monitors. 

The 9465 even offers complete 
software compatibility with Ramtek's 
pace-setting 9460 series. For a closer 
look. call our office nearest you . Or. 
contact us at 2211 Lawson Lane. Santa 
Clara . CA 95050. (408) 988-1044. 

OUR EXPERIENCE SHOWS. 

World Headquarters-
Santa Clara. CA (408) 988- 22 11 
European Offices-

Amsterdam (3 1) 2968-5056: Londo n 

I 
(0256) 6954I:Cologne(2234)7802 1 

U.S. Offices-
Dallas. TX (2 14) 422-2200: Los Angeles. CA 

/ (7 14) 979-535 1: Seattle. WA (206) 575- 1600: 
Chicago. IL( 312) 397-2279: Housto n.TX 
(713) 774-2233 : McLea n. VA (703) 893-2020: 
Denver. CO (303) 694-0758: Upper New Yo rk/ 

Canada (7 16) 425- 1742: New Jersey(201) 
238-2090: Flo rida (305 ) 645-0780: Boston. MA 

(6 17) 273-4 590: Atlanta. GA (404) 446-3 393 . 
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"Wow! Only $189 for a data and control 
terminal with all these features!" 
The fast and friendly TM27 Microterminal"'. Rugged, compact, $189 each, any 
quantity. Use it as a front panel control for machines-NC, medical equipment, 
test equipment, robotics. Or as a data entry terminal-remote, shop floor con­
trol, process control, inventory, energy management, work station reporting. 
You can multidrop up to 63 TM27's on a single host computer signal line for a 
fast, low cost, factory floor data collection system. 

And the best thing about it-you don't have to spend costly engineering time to 
design and make your own. Not when ours is $189 and on the shelf, ready when 
you are. 

TM27 MicrotenninalTll 
Features 
• Large, easy-to-read 8-char­

acter LED display 
• 12-character input buffer 
• 21 oversize keys reduce entry 

errors 
• Water, dust resistant panel 

stands up to tough industrial 
environments 

• Simple operation, no opera­
tor training needed 

• 5 LED status indicators 
• 6 user-programmable func­

tion keys simplify data entry 
and control operations 

• 5 TTL digital outputs, 3 
TTL digital inputs 

• Compact size, 8.5" x 
4.5" X 0.6", saves panel, 
mounting space 

• Baud rates from 300 to 4800 
• RS-422 or RS-232C communications 

interface, 7-bit ASCII code 

8 9 

4 5 6 

2 3 

0 

B 

c 

0 

A Full licroterminalTll Family 
Need more features, more power? We've got them. 14 more 
models offer up to 4Q-ocharacter alpha and numeric displays, 
full SO-character 1/0 buffers, baud rates to 19,200, up to 14 
programmable function keys, bar code and magnetic stripe 
readers, user EPROM's, polled and nonpolled operation, RS-
232, RS-422, and 20mA current loop interface. All low cost, 

friendly solutions for your control, data entry, and display 
applications. 

Call or write us today, and we'll send you the complete speci­
fications for all our Microterminals"'. Or just order the TM27 
and try it out yourself for $189. 

Data Acquisition and Control Systems Division 
3631 E. 44th Street, Tucson, AZ 85713 • (602) 747-0711 

Putting Technology To Work For You 

(205) 882-<l318. (208) 455-2811 . (213) 991-8544, (214) 881-5781, (215) 857-5800, (218) 729-3588, (301) 8211-1111. (301) 25Hl990, (303) 883-4440, (305) 385-3283, (305) 395-6108, 
(312) 832-8520, (313) 474-8533. (314) 291-1101, (315) 1199-2871. (315) 853-64311, (318) 942-9840. (317) 838-4153. (319) 393-0231 . (404) 447...W.Z. (408) 559-8600, (412) 487-8777. 
(505) 883-3868. (802) 748-1111, (807) 785-3191, (812) 884-8291, (814) 784-97114, (817) 444-9020. (713) 8118-8648, (714) 835-0712, (718) 544-7017, (718) 889-1429, (801) 487-2401 , 

(805) 498-7581 . (813) 885-71158, (913) 342-1211, (914) 984-5252, (919) 722-9446, CANADA: (403) 230-1341 , (418) 1178-1500, (514) 73Hl564, (813) 722-7882 

CIRCLE NO. 84 ON INQUIRY CARD 



ALPHANUMERIC TERMINALS 

terminals. ''We are more than capable of meeting [any] 
demand," he says. "As production quantities increase, 
we are getting more and more commodity oriented. As 
you enter a commodity marketplace, you depend on 
volume because you are cutting your margins. You have 
to be able to produce large quantities. That's the 
fundamental challenge." 

There will be 'continuing price 
pressure as well as a continuing 
increase in functionality at the low 
end.' 

Liberty keeps its production costs down, Chao 
emphasizes, by purchasing basic materials at reason­
able rates and implementing design and manufacturing 
efficiency. The company keeps a tight rein on quality, 
Chao maintains, by having its own manufacturing 
facilities, becoming "highly involved in the manufactur­
ing process" and having a quality director who works 
with the manufacturing line on all phases of quality 
control. However, Chao sees potential problems in 
quality control at high production volumes for compa­
nies that don't own their own manufacturing facilities. 
"Whenever you go out and contract anything, there is 
always the element of risk. For those who have their 
own manufacturing facilities or-as in our case-have 
the manufacturing done by an affiliated company, the 
problems are considerably fewer." 

Most industry analysts expect a continuing drop in 
prices at the very low end of the market. Several 
alphanumeric terminals have already broken the $500 
barrier, and quantity discounts bring their prices even 
lower. At last month's introduction of Liberty's Free­
dom 110, Chao predicted that, within a few years, 
"terminals of this flavor [will sell] for $300 and possibly 
less." An ergonomic upgrade of Liberty's popular 
Freedom 100, the 110 has the same programmable 
function keys and keyboard as the company's high-end 
Freedom 200, plus non-volatile screen setup, a screen­
saver feature, 15 business graphics characters and a 
12-inch, 80-column-by-25-line display (MMS, April, 
Page 48). 

Users will reject the 'disposable' terminal 

Even though terminal prices will continue to fall, end 
users are not looking for "disposable" terminals, 
picking the lowest cost-per-function unit they can find, 
says Mark L. Siegel, executive vice president and 
general manager of Tele Video Systems Inc. 's terminals 
division. ''We're still not in the era of "throwaway" 
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terminals, and I doubt very much that we will be, 
anymore than we're in an era of throwaway black-and­
white TV sets. You can get terminals from the Far East 
in large quantities that are very very low in original 
price. But the overall cost of owning them would be 
significantly higher because the companies providing 
those terminals don't even pretend to offer any 
support. If the [terminals] break, don't call the 
[companies]. If you have service or performance 
problems, don't call them." 

Siegel sees some "specsmanship" occurring, particu­
larly at the low end. There, manufacturers promote 
their terminals as offering more features or functions 
for the same or lower price than those offered by other 
manufacturers. But, Siegel adds, "I think users are still 
looking for total value received. What's the total cost of 
buying the product, whether it is a terminal or some 
other product? After the sale, you must believe that 
service, reliability, warranty, technical help and the 
company will be there when you need them." 

Tele Video got started, Siegel observes, by offering 
"smart-terminal capability for dumb-terminal pricing. 
That's how we gained entry into the volume market­
place, and now there are any number of new competi­
tors that have cropped up from the Far East, Europe 
and domestically that are taking the same kind of lead 
and saying more features, more functions for the same 
price or lower price. However, our observation of the 
requirements of [end] users [includes] specs, but it goes 
further than just dollars and cents per function. It also 
includes [questions like] 'Does the product work?' 
'What's the reliability?' 'What's the delivery [time]?' 
'What's the reputation of the company?' 'What's the 
support?"' 

Most non-emulating terminals are 
used primarily for data-entry, 
information-retrieval, 
database-updating and other 
/JO-oriented applications. 

Siegel adds, "In a number of cases, our second­
generation products like the 925 and 950, which are 
basically the industry standard for performance, are 
still commanding a premium in price over competitors 
who have come in with 925 and 950 emulations. And the 
customers stay with our 925 and 950 terminals because 
they know they'll get them on time, they know they'll 
work, they know that we operate out of inventory so 
they don't have to wait, and they know that we'll back 
them up." 
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ALPHANUMERIC TERMINALS 

Ergonomics comes to the fore 

Siegel and other industry observers emphasize the 
importance of ergonomic features, such as tilt-and­
swivel screens; Deutsches Institut fiir Normung­
(DIN)-standard, low-profile, sculpted keyboards and 
visual attributes that increase operator productivity. 
Says Siegel, "They are the kinds of things that let 
somebody sit in front of one of these products for eight 
hours a day and not fall over from fatigue. There are 
more improvements all the time." Esprit's Morrow 
agrees: "Ergonomics is the ticket of admission if you 
want to play in the terminal game." 

Even though terminal prices will 
continue to fall, end users are not 
looking for 'disposable' terminals. 

American terminal manufacturers looking to increase 
their share in foreign markets, Morrow emphasizes, 
must be particularly aware of ergonomic considera­
tions. "You won't be able to see a terminal in the 

Your low-eost 

German market after Jan. 1, 1985," he points out, 
"unless it conforms [to the DIN ergonomic specifica­
tions]. There is a history of these things propagating 
throughout the European community and then to the 
United States as well." Morrow expects high-end 
terminals to be increasingly characterized as "ANSI­
type products with 132-column capability and color 
displays." IDC's Elliott also sees a significant trend 
toward alternative interfacing devices, including mice, 
touch screens and data tablets. "I think a lot of it is 
probably hype," he says. "You don't need them for all 
applications. But there will be some innovation along 
those lines." 

Tele Video's Siegel, however, sounds a note of 
warning to terminal manufacturers that see new 
technology as a way of multiplying their products' 
features. Many end users, he contends, are not taking 
advantage of the features afforded by today's technolo­
gy. "Users have to be educated," he asserts. "They 
have to want to use the features. [Available] technolo­
gy, such as microcode, continues to [run] ahead of the 
real need for memory, speed and editing features. All 
the power that's in this equipment is still not being 
used." D 

1984 Postcard Scbedale 

direct line to the 
value-added market 

Materials 
Closing 
Date: 217 4/13 8/10 10/8 

Mailing 
Date: March May Sept. Nov. 

Format 
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Loose Card Deck I Card 
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Whats the bestrecontmendation 
you can make when you're asked 

about business graphics? 

The New 
Business Profes­
sional Plotter from 
Hewlett-Packard­
The 6-Pen HP 7475A 
Today, business professionals are 
becoming more aware of the vital im­
portance of business graphics to their 
success. Tomorrow, they may be asking for 
your recommendation. Here's some important 
information that will help you. Tell them . . . 

Make a first impression that lasts 
Truly impressive graphic presentations can create a first 
impression of quality and professionalism that lasts and 
lasts. The way you present your information can be equally 
as important as the information you're presenting. And that's 
where the new HP 7475A Business Professional Plotter lets your 
professionalism shine through. 

Standards unsurpassed in the plotter business 
The technical standards of the HP 7475A have no equal for produc­
ing quality graphics. With a resolution of one-thousandth-of-an­
inch, curved lines are smooth, not jagged, and straight lines are 
consistently straight. Its exceptional repeatability (the ability of a 
pen to return precisely to a given point), assures that intersecting 
lines and circular shapes will meet exactly. 

Compatible with almost any personal computer 
in your office and supported on today's most 
popular graphics software packages 
The HP 7475A quickly "makes friends" with most of the personal 
computers you may already have in your office, including IBM®, 
Apple™, Compaq™, Osborne®, and Commodore™-as well as a 
host of HP computers. You even have a choice of many off-the­
shelf software packages that give you "first-day" productivity with 
the HP 7475A. 

Your Choice: 2 media sizes 
While most professional business applications will be satisfied 
with standard BYi x 11" paper or transparencies, the HP 7475A 
adds the capability of plotting on larger 11x17" media, too. 

The cost? Surprisingly affordable 
The new HP 7475A Business Professional Plotter is an amazingly 
affordable $1895. When you consider the high cost of having your 
graphics prepared by an outside service, you'll find the return on your 
investment is almost immediate. 

Another choice: 
HP's low-cost, 

high performance 
Personal Computer 

Plotter 
For the "business on a budget;' you 

may also want a look at our 2-pen 
Personal Computer Plotter, the HP 

7470A. Its low-cost (only $1095) is as 
remarkable as the quality of its plots. With 

many of the same features as the new HP 7475A, 
the HP 7470A plots on media up to BYi x 11!' It 

stores and caps two-pens, and you can easily change 
the pens for multi-color plotting. 

Send for your FREE ''Better Presentations 
Package'' today! 

For a FREE sample plot, overhead transparency, and more details, 
mail the coupon below. We'll also enclose a list of software packages 
you can use right "off-the-shelf'.' 

For the name of your nearest 
Hewlett-Packard dealer call 
toll-free 800-FOR-HPPC. 
1101304 

F//'i9 HEWLETT 
~/!a PACKARD 

r----------------------, 
YES! I want to make the most informed business graphics 
recommendation I can. Please send me your FREE "Better 
Presentation Package;' so I can learn more about the new HP 
7475A Business Professional Plotter and the HP 7470A 
Personal Computer Plotter. I understand I will receive this 
valuable package without cost or obligation. 

Name _________ Title ________ _ 

Company _________________ ~ 

Address ____ _ ____________ ~ 

City, State & Zip _______________ _ 

Phone Number ( 

My computer is----------------

Send to: Hewlett-Packard, 16399 W. Bernardo Drive, 
San Diego, CA 92127 
Attn: Marketing Communications 

L-------------------~~~~ 
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A minimum of moving parts and an exceptionally rugged design make 
the Cl-600 from CIE Terminals the first 600 LPM matrix line printer you can 
depend on. 

And when you compare the Cl-600 with other 600 LPM line printers, 
you' II find others either do a lot less, cost a lot more, or both. 

A 600 LP.M 
The Cl-600 is plug-in compatible with virtually 

every type of computer system, including IBM 
and DEC.® It doubles the throughput of our Cl-300. 

It gives you 600 LPM data 

built 
e I processing and letter quality on a Sunp e to 170 LPM. It has variable 

shuttl~ speeds. And it delivers 
graphics up to 4800 DLPM. • • I The Cl-600 is ideal for retail, Prmclp e business, engineering and scientific graphics applications, 

e all of which are easily accessed and used. And there's more. 
You get high resolution graphics for Bar Codes, Optical 

Character Recognition, Form Generation, Labels and Word 
Processing. An unusually small print head diameter for needle-sharp character 

all 
clarity. Hundreds of unique character fonts. And three built-in 

It Ee interfaces, two parallel and one serial. 

Y There are also two paper-loading points-front and bottom. Plus 
flexible line spacing and line feed speed. 

k 
If you'd like the same quality; but don't need as much speed, we 

Wior S also offer ~he Cl-300- with 300 LPM data processing and 85 LPM of 
letter quality. 

• The Cl-600 and Cl-300 come 

190 

to you from CIE Terminals, a · ..a I 
new company of C. Itoh Electronics, t' f";;ZZ'"''-';'l:: ' 
one of the world 's most - ••••• •• • ,. 
experienced printer companies. 

To find out more about 
the Cl-600-the first 600 
LPM line printer that 
really works-and 
its cousin, the 
equally dependable 
Cl-300, just write 
or call. 

A new company of 
C. !TOH ELECTRONICS, INC. 

2505 McCabe Way, Irvine. CA 92714-6297. (714) 660-1421. Ca ll to ll -free 1-800-854-5959. 
In California, call toll -free 1-800-432-3687. 
®DEC is a Registered Trademark of Digital Equipment Corporation. 
©C IE Terminals, Inc. 1983 
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ALTOS 

ALTOS 2 eclilq 14-inch, 132x25 
green, black 

AMALGAMATED WIRELESS LTD. 

AWA8602 lnlalllgent/ 14-inch, green, 80x25 ...,..,. amber, white, 
8-color 

AMPEX 

4000 Intelligent 12-inch, green 80x25 

4100 intelligent 12-inch, green 80x25 

D175 12-inch, green, 80x25 
amber 

D125 editing 12-inch, green, 80x25 
amber 

D150 Intelligent 12-inch, green, 80x25 
amber 

ANDERSON JACOBSEN INC. 

510 edltlng/ 15-inch, green 80x24 
grapNca 

520 intelligent/ 15-inch, green, 132 x 
graphics amber 24 

ANN ARBOR TERMINALS 

AMBASSADOR editing 15-inch, green 80x80 

GENIE editing 15-inch, white aox 30 
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RS232C 

RS232C, RS422, current 
loop, parallel 

RS232C (Burroughs, 
Honeywell, IBM) 

RS232C (Burroughs, 
Honeywell , IBM) 

RS232C, current loop 
(X-on/X-off) 

RS232C, current loop 
(X-on/X-off) 

RS232C, current loop 
(X-on/X-off) 

CCITT 

CCITT (X-on/X-off, DTR) 

RS232C, RS422, opt. 
current loop 
(X-on/X-off) 

RS232C, RS422, opt. 
current loop 
(X-on/X-off) 

I /{ •" t~ 
c~ 

1,195 32 function keys, split SCl98n, 
buslneas graphic8. 128 graphics chars 

non-volatile set-up modes 

DECVT100 24 programmable function keys, 
16 pages of memory, video output. 

floppies/Winchester 

Burroughs TD 830; 1,300 16 function keys, up to 7 pages of 
Honeywell VIP noo. 7801, memory, graphics character set, serial 

7804; IBM 3270, Univac or parallel print 
U200; NCR 501 

Burroughs TD 830; 1,600 16 function keys, up to 7 pages of 
Honeywell VIP 7700, 7801 , memory, graphics character set, serial 

7804; IBM 3270; Univac or parallel print > U200; NCR 501 -c 
20 different emulations 869 20 programmable function keys, 2 ::r 

II.I 
pages of memory, line and block :I 

graphics, 8 lnfl character sets c 
3 

18 different emulations 679 12 function keys, non-volatile set-up ~ 
::::!. 

including TeleVideo 925, 950 modes, 8 lnt'I char. sets, slot for I") 

ex1ra board -~ 
20 different ernulalion8 845 20 prog. function keys, 2 pages of 

... 
3 

including TeleVideo 925, 950 memory, split screen, line :;· 
and block graphics II.I 

;;; 

1,995 graphics and APL character set 

DECVT100 2,395 12 programmable function keys, 
proprietary graphics set, 32K-bytes of 

memory, 4 set-up menus 

opt. DEC mode 1,595 38 programmable keys, non-110latile 
set-up modes, 2.5 pages of memory; 

opt. graphics and rack-mount 

1,195 26 programmable keys, rack panel, 
non-volatile set-up modes; opt. 

2 pages of memory 
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ALPHANUMERIC DISPLAY TERMINALS 
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GENIE + PLUS editing 15-inch, white 80x30 RS232C, RS422, opt. 1,395 38 function keys on 60 levels, 2 pages 
current loop of memory, split screen, non-volatile 
(X-on/X-off) set-up modes 

GURU edlllng 15-inch, green 170x66 RS232C, RS422, opt. 16pagas 
current loop 
(X-on/X-off) 

APPLIED DIGITAL DATA SYSTEMS INC. 

ADDS/EPIC 14E editing 12-inch, green, 80x24 RS232C, opt. current loop 895 
amber, white 

ViewpoinVColor editing 13-inch, 64-color 80x24 RS232C, opt. current loop 1,295 

ViewpoinV60 ..,. 12-inch, green, «lxi5 RS232C, opt. current loop 895 
amber, white 

ViewpoinV90 intelligent 12-inch, green, 80x25 RS232C, opt. current loop 1,195 business line graphics, 256 user-defined 
(OEM) amber, white graphics symbols 

ViewpoinVA 1 A2 dumb 12-inch, green, 80xlM RS232C, opt. current loop 650 
amber, white 

ViewpoinV3A + dumb 12-inch, green, 80x24 RS232C, opt. current loop Lear Siegler ADM-3A 650 fine line business graphics, status line 
amber, white can be disabled from keyboard or CPU 

ViewpoinV78 dUnlb 12-inch, green, al1C'4 RS232C, opt. RS422, 1,095 
amber, white current loop 

(IBM via converter) 

ViewpoinV78- dumb 12-inch, 4-color 80x24 RS232C, opt. current loop 1,995 fine line business graphics, black 
color background on monitor, status line can 

be disabled from keyboard or CPU 

ARTS COMPUTER PRODUCTS INC. 

COMBO monitor- RS232C 7,200 
dependent 

EXPAND-A-VUE dumb monitor- RS232C 5,300 adjustable print size, monitors 
dependent sold separately 

ORATOR dumb monitor- RS232C 4,400 
dependent 

ASTRONAUTICS CORP. OF AMERICA 

KVDT inl8lligenl 15-inch, b&w 8CIX25 RS232C 26,000 

BASIC TELECOMMUNICATIONS 

DataVoice 20 intelllglnt 9-inch, green eoxa.t RS232C * Vf'l(JO; tBM .8218 1,995 
(X-on/X-off, DTR) 

DataVoice 10 intelligent 9-inch, green 80x24 RS232C DEC VT100, IBM 3278 1,295 2 pages of memory 
(X-on/X-off, DTR) 

BEEHIVE INTERNATIONAL 

ATL-004 edlllng 14-inch, green 132x27 RS232C, RS422, current QEC'VTR, Vf100 ~.-.~ loop (pole-select) 

ATL-008 editing 14-inch, green 132 x 24 RS232C, RS422, DEC VT52, VT100 8 function keys, up to 12 pages of 
current loop memory, line graphics, multiple windows 

ATL3270 ~ 14-inch, green ltt•Jit RS232C (bisync, keys, 
SNA/SDLC) , II.IX. 

ATL78 intelligent 14-inch, green 80x24 RS232C 

ATL83 .... 14-inch, green 80U4 Burroughs T07; 2 RS232C 
ports (bisync) 

TOPPER editing 14-inch, green BOX 24 2 RS232C ports (pole- IBM 3270 VIA CC76 cluster 2,995 2 communications ports, can transfer 
select, bisync) controller files to host without program change 

withWSL 

TOPPER 2 14-inch, green 80x24 2 RS232C ports (pole- 3,595 Oll'lide unit for 
select, bisync) tllndllmlledCPM 

THE BRAEGEN CORPORATION 

8523 Display ... 15-inch, green 801t«l, RS232C (X-on/X-off, bisync, -ICIMl\opt. 
Station SNA/SDLC) 
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ALPHANUMERIC DISPLAY TERMINALS 
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8521 editing 15-inch, green 80x24 RS232C (SNAISDLC, multi-format screens, 24 programmable 

bisync) function keys, soft key security 

8522 15-inch, green ttlfl4 RS232C (SNAISDLC) 

BURROUGHS CORP. 

ET 1100 14-inch, green aoxae RS232C, TDI 1,895 10 pages d memory. 
mulllpolnt opetlliOr1 

MT985 12-inch, green 80x26 RS232C 2,395 

SR110 12-inch, white •.ir• RS232C 1,695 

ET 2130 14-inch, green 4,395 split screen; opt. plotter 

ET 2230 14-inch, color 5,495 aplit screen; cpl plotter 

7276 12-inch, white 80JC25 RS232C {bisync) IBM3276 2,995 24 function keys. f'!IUlllpolnt..,., 
7276 SNA intelligent 12-inch, white 80x25 RS232C (SNAISDLC) IBM 3276 2,995 24 function keys, point-to-point or 

multipoint capabilities 

noo -·"' 12-inch, green .. JC. RJ45, RS232C 5,000 upto4ports 
(TWX, TLX, DDD) 

7800 editing 12-inch, white 80x24 RS232C 3,780 32K RAM 
(83B3, 8A1 , 85A1 , TWX) 

CHROMATICS INC. 

CT 4100 13-inch, 8-color 80x48 RS232C, parallel ISC 80011, LNl Sieglef 2,995 4 pages of~ aplit 8Cl'HI\ 
(X-on/X-off) AOM-3; DECVTR. VT100 640 x 38419110lution~opt. llght pen 

CIE TERMINALS 

CIT-80 12-inch, b&w, 801(24 RS232C, current loop DECVT52 Hne graphics, printer pot1. non-lldlllllit 
green, amber (X-on/X-off) set-up mode 

CIT-101 dumb/ 12-inch, b&w, 132 x 24 RS232C, current loop DEC VT100 non-volatile set-up mode, split screen, 
graphics green, amber (X-on/X-off, RTS/CTS) printer port 

CIT-500 15-inch, b&w, .... RS232C, current loop DECVT1DO 41 ~function--
green, amber (X-on/X-off, RTS/CTS) piogrammable printer port 

CIT-101e dumb 14-inch, b&w, 132 x 24 RS232C, current loop DEC VT102 non-volatile set-up mode, split screen, 
green, amber (X-on/X-off, RTS/CTS) serial printer port 

CIT-161 dMl'IJbl 12-inch, 8-color 132x24 RS232C, current loop DECVTtoO non-wlalile set-up mode, spit ICftlll'I, ........ (X-on/X-off, RTS/CTS) aerial prinlar port 

CIFER PLC 

2605 dumb 12-inch, white, 80x25 twoRS232C opt. DEC VT52. DG 6058 10 programmable function keyS; 
green, orange (X-on/X-off, DTR/CTS) opt video OU1pUt 

2834 editing 12-inch, 132 x 31 two RS232C Tektronix 401 O; opt. Telex 40 programmable function keys; 
green, orange (X-on/X-off, DTR/CTS) opt. graphics, video output l> 

-6" 
2880 ~ 12-inch, 132x31 three RS232C, Centronics, Tekllonix 4010 40 programmable function~ ::r 

green, orange IEEE-488 opt. grapl1lcs. video OUlpUt and dlek Ill 
:I 

(X-on/X-off, DTR/CTS) subayateM for UNIX. CP/M c 
3 

2883 intelligent 12-inch, 132 x 30 three RS232CN24, 40 programmable function keys; 1' 
green, orange parallel, IEEE-488 opt. disk drives, graphics :i. ,., 

3834 ... 15-inch, 132x31 two RS232C 60 p«igrammabla funclion key&; -1' 
green, orange (X-on/X-off, DTR/CTS) opt video OUlpUt .. 

3 
3842 intelligenV 15-inch, 132 x 30 two RS232C ports DEC VT100, 60 programmable function keys, ;· 

graphics green, orange Tektronix 4014 non-volatile storage; opt. video output Ill 
~ 

COBAR 

3132 15-inch, white, 132x24 RS232C, opt. current loop DEC VT100, VT101, VT1C!2 1,495 18 progrwnmable key .. bullllel8 
amber, green (X-on/X-off) graphics, printer part; opt ,,... d 

~ graphaboard 

3100 editing/ 12-inch, white, 1'32 x 24 RS232C, opt. current loop DEC VT100, VT101, VT102 1,195 18 programmable keys, business 
graphics amber, green (X-on/X-off) graphics, printer port; opt. 8 pages of 

memory, graphics board 

CODEX CORP. 

268 15-inch, 80x25 RS232C, RS432 12 pqrammable funclion keyS, 
green, amber (IBM 3277, 3278) llnedralllng. ~ 
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COMPUTEK INC. 

DISPLAY 8-25 inteltlgent 12-inch, 80x25 RS232C, RS422, parallel DECVT100 4,000 
green&white, {X-on/X-off) 

b&w 

DISPLAY 8-20 intelligent 12-inch, 80x25 RS232C, RS422, parallel DECVT100 2,700 unlimited programmable function keys 
green&white, {X-on/X-off) 

b&w 

CONTROL CONCEPTS 

CC-3276 editing 12-inch, green 80x25 RS232C IBM 3276-12 integral 2400-baud modem, composite 
{SDLC, X-on/X-off) YideO output. printer buffer; 

opt. b&w monitor 

EM-3275 editing 12-inch, green 80 x25 RS232C IBM 3275-2 integral 2400-baud modem, composite 
{BSC, X-on/X-off) video output, printer buffer; 

opt. b&w monitor 

EM-3276 editing 12-inch, green 80x25 RS232C 18M3276-2 !nteg{812400-baud modem, composite 
{BSC, X-on/X-off) Wfeo QUlpUt, p!lrller buffer; 

Gpt.b&wmonb' 
EM-3276K editing 12-inch, green 80x25 RS232C IBM 3276-2 integral 2400-baud modem, composite 

{BSC, X-on/X-off) video output, printer buffer; 
opt. b&w monitor 

CYBEREX LTD. 

XM 3270 lntelllgenl 14-inch, green 80x24 two RS232C, parallel IBM 3178, 3278-2 1,295 ~Mlclion keys, 
{X-on/X-off) t UNdwllh p"*>col 

COl'IWlrllll'I 

MDL Series intelligent 14-inch, green 80x24 two RS232C ports, current 1,345 16 programmable function keys, 
loop, parallel printer ports 6 pages of memory; opt. touch screen, 

32 virtual screens 

XL-87M intelligent/ 14-inch, green 80x24 RS232C, current loop, 985 S='=funellon keys; 
graphics serial port block; ..,.... opt. graphics 

{X-on/X-off) 

XL-87H ....aditing/ 14-inch, green 80 x24 RS232C, current loop Hazeltine 1410, 1420, 1510 985 3 function keys; block, line graphics 
graphics {X-on/X-ofl) 

XL-B4E intelligent 14-inch, green 80x24 dual RS232C, current loop MAI Blatc Four 7230, 7240, 1,295 
{ASCII) 7250,7260 

XL-D200 intelligent/ 14-inch, green 80 x24 RS232C, current loop, DG Dasher 6052, 6053, 1,295 20 function keys; block, line graphics 
graphics Centronics D100,D200 

{ASCII) 

XL-870 editing/ 14-inch, green 80x24 RS232C, current loop DEC VT52 985 
graphics {X-on/X-off) 

XL-84 dumb/ 14-inch, green 80 x24 RS232C, current loop Lear Siegler ADM-3, -3A; 895 block, line graphics, French character 
graphics {X-on/X-off) Hazeltine 1400, 1410; set; 5 opt. programmable function keys; 

ADDS consul 520, 580, non-volatile set-up modes 

"' 
Regent20,25 

;; SA7800 intelligent 14-inch, green 80x24 RS232C ports Honaywell 7801, 7802, 1,795 c {Honeywell) 7804, 7805, 7814 .E ... SA-830 intelligent/ 14-inch, green 80x24 two RS232C, TOI Burroughs, PD830, MT983, 1,695 16 pages of memory, 1 O programmable 
QJ - graphics {Burroughs) ET1000 function keys, multipoint operation; 
(.J block, line graphics · ;::: 
QJ APL 100 Intelligent/ 14-inch, green 80x24 two RS232C ports, current 1,345 ASCII or APL mode select; E 
::I graphicl loop, Centronics bloclk, line graphics 
c 

DAEWOO TELECOM CO. " ~ .9- TH7 editing 12-inch, 80x25 RS232C; opt. RS422, TeleVideo 925 22~funclion keys, 
< green, amber current loop 2 ...... of memory; eelf-diagnoalics. 

{X-on/X-off) bldinlct1011al printer port 

TH3 dumb 12-inch, 80x24 RS232C ADDS View Point, 4 programmable function keys, 
green, amber (X-on/X-ofl) Lear Siegler ADM·3A self-diagnostics, transparent printer port, 

three foreign languages 

TH9100 editing 12-inch, 132x25 RS232C, current loop DEC VT100, VT131 '4 Pftllllwnmllill fl.l1cllon keys, 
green, amber (X-on/X-off) 2JM111Hd memory.181f-diagnostlcs, 

bidinlctlOnal printer port 

TH9790 editing 12-inch, 132 x 25 RS232C NCR 7900 Model 3 16 function keys, 2 pages of memory, 
green, amber sell-diagnostics, bidirectional printer port 

DATA GENERAL CORP. 

D210 editing 12-inch, 80x24 RS232C 995 ANSI X 3.84 compatible 
green, amber 
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Chameleon puts them all at your fingertips 
Chameleon can simulate a network, a terminal, a 
controller or a front end processor. It can simulate 
SNA and X.25 environments to help you develop the 
necessary protocols for your distributed data pro­
cessing, cluster controller and terminal products. 

Chameleon is a time saving, cost saving proto­
col development tool. It provides the closest thing to 
a live environment where engineers can safely and 
efficiently develop and test software and hardware. 
And it makes SNA and X.25 very easy to under­
stand. 

Chameleon supports the full protocol develop­

and integrators rely on it to help them stay competi­
tive in changing SNA and X.25 environments. 

Processor, controller and terminal producers 
use it. Its proven frame-level-to-presentation-layer 
scenarios, and its simulation capability help them 
build SNA protocols for program-to-program, RJE 
or interactive terminal applications. 

Public carriers, their suppliers and their 
customers use Chameleon's X.25 protocol simula­
tion for development and access certification. And 
they use its X.25 analysis to keep their networks 
running smoothly. 

ment and debugging process. And 
now SNA trace is available, 
matching proven X.25 trace to 
simplify the entire debugging 

Chameleon makes it very easy to put 
-;;-t••~---~ ... ~· simulation power at your finger­

tips. Call us today at (213) 
829-7305 and we'll arrange a 
demonstration to show you process. 

If you're building SNA or 
X.25 intelligence into your 
equipment, Chameleon is the 
tool you need. System 
designers, manufacturers 

For European Inquires: 
Tekelec-Airtronic· 
Rue Carle Vernet 
92310 Sevres France 
(33) (1) 534.75.35 
Telex: Teklec 204552 F 

MINI-MICRO SYSTEMS/April 19, 1984 CIRCLE NO. 88 ON INQUIRY CARD 

just how easy. Or write today 
for further information. 

TEKELEC 
INCORPORATED 

Tekelec people helping computers to communicate 

Tekelec, Inc., 2932 Wilshire Blvd. 
Santa Monica, CA 90403 I (213) 829-7305 
Telex: 182077 TWX: 910 3436962 
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Lear Siegler 
Quality and Reliability You Trust. 

High TOucli Style You'll Prefer. 
This new generation of Lear 

Siegler video display terminals brings 
elegant High Touch'" style to our 
American Dream Machine (ADM'") 
tradition. The family features three new 
ergonomic terminals designed to meet 
the needs of OEMs and end users 
alike: the ADM 11, the ADM 12 and the 
ADM 24E. 

Here is a whole new way for 
terminals to relate to people. Dozens 
of little touches add up to the con­
venience and comfort of High Touch. 

For example, we put the power 
"on/off' switch and contrast control 
knob in front where they're easy 
to reach. 

The monitor not only tilts and 
swivels, it stops positively in almost 
any position. 

The clean, crisp display features a 
large character matrix on an easy-to­
read green or amber non-glare screen -
made even easier to read by the 
hooded bezel. Screens are available in 
12" or 14" sizes. 

You get the best in style and 
ergonomics, plus all the outstanding 
performance features you'd expect from 
Lear Siegler (see chart). 

Lear Siegler High Touch terminals 
are backed by the broadest network 
of full service centers anywhere, 
serving 3000 cities nationwide. And 
they're made in America-designed, 
engineered, manufactured and shipped 
from Anaheim, California to provide 
you with the best local support 

Place your order today by calling 
your local Authorized Distributor or, for 
quantities in excess of 500 units, your 
Regional OEM Sales Office. 

Lear Siegler's new VersaPrint'" 500 Series 
printers combine with Lear Siegler video 
display terminals for hard copy output 

© 1984 Lear Siegler, Inc. 

Spacious.-----------, 
uncluttered layout 

,----------r- Keys color-coded 
by function. 

r--====--llr- Separate cursor %~~T:k~~~ -----;;;::::;;;::::;1,-,....,.,.... 

2- or 3-key setup--~~~~~~~...,..,~-rr-:-.r-:-.-r-r..,...b 
sequence to reduce 

operator error. 

control keys 
arranged in a cross. 

Co11trol and escape 
keys close to 

alphanumeric keys. 

t-!t"'1 .... i-1"---111-- Separale 
numeric keypad. 

Low-profile, tapered, DIN-standard keyboards with Selectric layout feature logical key 
groupings and adjustable tilt for comfort and efficiency. ADM 11 shown above. 

Programmable Function Keys 
Non-Volatile Function Keys 
Function Key Legends on 
25th Line 
No. of Pages of Display Memory 
Display Memory 
Configurations (Plus 
25th Message/Status Line) 
Scroll ing 

Transmission Mode 

Editing 

Visual Attributes: Reduced 
Intensity, Blink. Blank and 
Reverse Video. Underline also 
on ADM 12 and ADM 24E 

OEM Flexibility 

Terminal Compatibility 

ADM11 
Conversational 

4 (Shiftable to 8) 
Optional 
From Host 

24 Lines by 
80 Characters 

Standard 
Scrolling 

Conversation 
Mode 
Limited 

3 Embedded 
1 Non-Embedded 

Modifiable 
Set-Up 
Characteristics 

ADM 3A. ADM 5, 
ADDS Viewpoint 
& Regent 25, 
Hazeltine 1400, 
1420 & 1500, 
DEC VT-52 

ADM1~ 
Editing 

16 (Shiftable to 32) 
Standard 
From Host 

(2) 24 x80 or 
(1) 48x80 or 
(1) 24x158 
Smooth, Jump or 
Horizontal Scrolling 
Split Screen 
Conversation 
or Block Mode 
Full Editing & 
Protected Fields 
4 Embedded, 
I Non-Embedded or 
All Non-Embedded, 
plus Full Screen 
Reverse Video 
Modifiable Set-Up 
Characteristics & 
Personality 

ADM 3A. ADM 5, 
ADM 31. ADM 32 

ADMUE 
Host Programmable 

16 (Shiftable to 32) 
Standard 
Standard 
Non-Volatile 

User Definable 
up to 96x80 

Smooth or Jump 
Scroll 
Split Screen 
Conversation 
or Block Mode 
Full Editing & 
Protected Fields 
5 Embedded, 1 Non­
Embedded or All Non­
Embedded, plus Full 
Screen Reverse Video 
and Highlight 
Modifiable Set-Up 
Characteristics. Add 
to Program in ROM or 
Down-Line Load in 
RAM (56K ROM or 
RAM. Up to 22K 
Display Available) 
Room for additional 
Logic Boards. 

ADM 3A, ADM 5, 
ADM 31. ADM, 32. 
ADM 42 

Call Lear Siegler at 800/532-7373 for the phone number of an authorized distributor near you: Advanced 
Technology · Continental Resources ·The Datastore · Data Systems Marketing· David Jamaison Carlyle, Inc. · 
Digital Source · Dytec/South · Gentry Associates · Hall-Mark Electronics · Inland Associates · Kierulff Electronics · 
MIA Com Alanthus. Inc.· Marva Data Services · M.T.I. · National Computer Communications · Pioneer (Standard. 
Harvey. Gaithersburg) · 2M Corp. · Wyle Electronics 

Distributor Sales & Service: Boston (617) 456-8228 · Chicago (312) 279-77/0 · Houston (713) 780-9440 · 
Los Angeles (714) 774-/010, ext. 219 · Philadelphia (215) 245-4080 · San Francisco (415) 828-6941 · England 
(04867) 80666 · From the states of CT. DE. MA. MD, NJ, RI. VA and WV (800) 523-5253. 

OEM Sales: Chicago (312) 279-5250 · Houston (713) 780-2585 · Los Angeles (714) 774-/0/0, ext. 582 · 
New York (516) 549-6941 · San Francisco (415) 828-6941 · England (04867) 80666 

® 

LEAR SIEGLER, INC. 
DATA PRODUCTS DIVISION 

901 E. Ball Road, Anaheim, CA 92805 (714) 774-1010 

Seleclric is a registered Trademark of IBM. Viewpoint and Regen I are registered Trademarks of App lied Digital Data Systems. Inc. VT-52 is a registered Trademark of Digital Equipment Corporation. 
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You don't need a computer 
to talk to another computer. 

DISPLAY (VP3012D). High 
performance-, 12" diagonal, 
non-glare, green phosphor 
screen. 

RESIDENT MENUS. User-friendly 
terminal set-up and 
phone directory maintenance. 

AUTO-LOG-ON. Enters information 
automatically after auto dialing. 

VIDEO OUTPUT. Selectable 80 

TV OUTPUT. Displays 
40 characters x 24 lines 
on Ch. 3/ Ch. 4 of standard TV set. 

MEMORY BACKUP. Minimum 
48-hour storage of directory, log­
on and other parameters without 
plug-in power. No batteries 

/required. 

FUNCTION KEYS. User 
programmable or 
downloadable 
from host computer. 

The new RCA APT (All Purpose Terminal) 
expands your data communications capabilities 

for a lot less money. 
For business, professional and personal data 

communications, you'll find more user-friendly fea­
tures and greater communications capabilities in 
the RCA APT than in other terminals selling for up 
to three times the price. 

The new APT terminals are ideally suited to 
multi-data base time sharing and dedicated, direct 
computer-connected applications. They feature 
menu-controlled operation and a programmable 
"personality" to match specific communications 
requirements for your data bases. 

A single keypress can dial a stored number, 
send the log-on sequence on the host computer, 
and return terminal control to the user. Password 
protection prevents unauthorized access to desig­
nated numbers. APT can also be used as an auto­
dialer for voice communications. 

OTHER FEATURES 
RS232C port for direct computer connections at data rates 
to 9600 baud, or for connecting high speed modems and 
other accessories. Parallel printer port for hard copy. 
Numeric keypad, can dial phone numbers not In terminal 
directory. Built-In speaker with adjustable volume control for 
audio monitoring of phone llne. Smooth scroll display. Auto­
matic screen blanking to reduce possibility of bum. Brief­
case size: 17" x 7" x 2". Weight: under 4 lbs. 

Quite simply, matching features with price, 
there is no other professional quality terminal avail­
able today that can do as much at such low cost. 

APT terminals list for $498, in your choice of full 
stroke or membrane keyboard versions. Either style 
is also available with a display monitor for $697 list. 
The data display monitor alone, VP3012D, $199 list. 

For more information-or to order-call 800-
722-0094. In Penna., call 717-295-6922. Or write for 
fully descriptive brochure to RCA Data Communica­
tions Products, New Holland Avenue, Lancaster, PA 
17604. OEM and dealer pricing available. The new 
RCA APT. Expansive. Not expensive. 

Flexible membrane 
keyboard version 

designed for travel 
and hostile 
environments. 

RCll 
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D211 editing 12-inch, 80x24 RS232C, RS422, 1,195 13 foreign language versions, 
green, amber current loop ANSI X 3.41 /3.64 compatible 

D410 Intelligent 12-inch, 13h24 RS232C, RS422, 1,635 13 folelgn language 'Nlions, 
green, amber current loop ANSI X 3.4113.64 compatible 

D460 intelligent/ 12-inch, 135 x 24 RS232C, RS422, 1,785 13 foreign language versions, 
graphics green, amber current loop ANSI X 3.41 /3.64 compatible 

DATAMEDIA CORP. 

Colorscan 10 editing 12-inch, 8-color 132x24 RS232C, CCITT V.24, opt. DEC VT52, VT100 2,795 12 function keys, 1 page of memory, 
current loop split screen, regional scroff, non-wlalil8 
(X-on/X-off) , set-up modes 

Colorscan 30 editing 12-inch, 8-color 132 x 24 RS232C, CCITT V.24, Lear Siegler ADM-3A, 2,795 8 function keys, 1 page of memory, 
opt. current loop Hazeltine 1420, ADDS split screen, regional scroll , non-volatile 

Regent25 set-up modes 

Excel90 editing 12-inch, b&w 13h24 RS232C, CCITT V.24, Lear Siegler ADM-3A, 1,410 1 page of memory, split screen, regional 
opt. current loop ADDS Regent 25 scroll, non·Yolatlle set-up modes. 

(X-on/X-off) 5 simultaneous screen windows, E 
menu set-up; opt. giaen, amber, and 

14-inch screen 

Excel 60 + intelligent 12-inch, b&w 132 x 24 RS232C, CCITT V.24, DEC VT52, VT100, VT131, 1,160 16 programmable function keys, split 
opt. current loop VT132 screen, regional scroll, non-volatile set-

(X-on/X-off) up modes; opt. green, amber and 
14-inch screen 

Excel70 intelligent 12-inch, b&w 132x24 RS232C, CCITT V.24, DG 6052, 6053, Daher 1,395 16 programmable function~. 
opt. current loop 100,200 split screen, regional scroll, non-Yolatlle 

set-up modes; opt. gnien. amber, and 
14-inch screen 

Excel 10 editing 12-inch, b&w 132 x 24 RS232C, CCITT V.24, DEC VT100, VT52 1,410 4 function keys, 1 page of memory, split 
opt. current loop screen, regional scroll, non-volatile set· 

(X-on/X-off) up modes; opt. green, amber, and 
14-inch screen 

Excel20 12-inch, b&w 132x24 RS232C, CCITT V.24, DEC VT100, VT52 1,120 4 function keys, 1 page of memory. 
opt. current loop split screen, regional scroll, non-\<Dlallle 

(X-on/X-off) set-up modes; opt. green, amber and 
14-inch screen 

Excel30 editing 12-inch, b&w 132 x 24 RS232C, CCITT V.24 Hazeltine 1420, 1,215 1 page of memory, split screen, regional 
ADDS Regent 25, Lear scroll, non-volatile sel-up modes; opt. 

Siegler ADM-3A green, amber, and 14-inch screen 

Excel 40+ intelligent 12-inch, b&w 80x24 RS232C, CCITT V.24 Lear Siegler ADM-31, 1,065 16 programmable function keys, 2 
(X-on/X-off) TeteVldeo 950 pages of me~ non-Yolatlle set-up 

modes; opt. green. amber, and 
14-inch screen 

Colorscan 60 editing 12-inch, 132 x 24 RS232C, CCITT V.24, DEC VT52, VT100, VT131, 2,995 12 function keys, 1 page of memory, split 
8-color opt. current loop VT132 screen, regional scroll, insert/delete 

(X-on/X-off) functions, non-volatile set-up modes 
> 

Colorscan 70 dumb 12-inch, 132x24 RS232C, CCITT V.24, opt. DG 6052, 6053, Daher 2,795 1 page of memory. split screen. regional -c 
8-color current loop 100,200 scroH, non-Yolatlle set-up modes ':S" 

!lo> 

DATAMAXX = c 
Maxxima intelligent 12-, 14-inch, 80x24 RS232C, TDI Bunoughs, Honeyw811, 1,895 24 function keys, 10 pages of memory. 3 

ID gray, green, (IBM bisync, NCR polling) IBM, NCR splll ICl8efl, IBM PC compatible ::i. 
amber (with upgrade) l"I .... 

DATAPOINT CORP. ID ... 
8220 editing 12-inch, amber 80x24 RS232C IBM 3741, 3770, 3780; 1,895 5 programmable function keys, 3 :;· 

Honeywell VIP; Burroughs subscl8en mode !lo> 
RJE 6700, 7700 via mullllink ~ 

DATASTREAM COMMUNICATIONS INC. 

178-02 eCllling 12-inch, green 80x25 RS232C DEC VT100, IBM 3178, 975 24 programmable function keys, 
(X-on/X-off) 327812 via clUltBr controller portable, printer; opt. amber monitor 

DTI INC. 

1510+ editing/ 12-inch, b&w, 80x24 RS232C, current loop Hazeltine 1510+ 995 2 pages of memory, business graphica, 
graphics green, amber (X-on/X-off, DTR) can combine 2 terminals Into 1 via 2 

operating systems 

6053 editing/ 12-inch, b&w, 80x24 RS232C, current loop DG 6053 995 2 pages of memory, business graphics, 
graphics green, amber (X-on/X-off, DTR) can combine 2 terminals into 1 via 2 

operating systems 
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Basic IV editing/ 12-inch, b&w, 80 x24 RS232C, current loop 995 2 pages of memory, business graphics, 

graphics green, amber (X-on/X-off, DTR) can combine 2 terminals into 1 via 2 
operating systems 

DTI 200 12-inch, b&w, RS232C, current loop 995 
green, amber (X-on/X-off, DTR) 

E52 editing/ 12-inch, b&w, sax 24 RS232C, current loop 995 2 pages of memory, business graphics, 
graphics green, amber (X-on/X-off) can combine 2 terminals into 1 via 2 

operating systems 

Editor = 12-inch, b&w, RS232C, current loop 995 
green, amber (X-on/X-off, DTR) 

FALS200 editing/ 12-inch, b&w, 80x24 RS232C, current loop 995 2 pages of memory, business graphics, 
graphics green, amber (X-on/X-off, DTR) can combine 2 terminals into 1 via 2 

operating systems 

Genius = 12-inch, b&w, RS232C, current loop 995 
green, amber (X-on/X-off, DTR) 

Prism editing/ 12-inch, b&w, 80x24 RS232C, DTR 995 2 pages of memory, business graphics, 
graphics green, amber (X-on/X-off, DTR) can combine 2 terminals into 1 via 2 

operating systems 

PT 80 = 12-inch, b&w, e!h24 RS232C, current loop 995 
green, amber (X-on/X-off, DTR) 

DECISION DATA COMPUTER CORP. 

3751-11 15-inch, green •xas IBM S/34, S/36, S/38 2,175 
(SNA/SDLC) 

3791-01 editing 12-inch, green 80x25 IBM S/34, S/36, S/38 IBM 5251-11, 5291, 5292 1,810 
(SNA/SDLC) 

DENTRONIX SYSTEMS INC. 

200 = 12-inch, white, ... RS232C, current loop 
green, amber 

400 intelligent 12-inch, white, 135 x 25 RS232C, current loop 1,450 60 programmable function keys, 
green, amber 2 pages of memory 

209 editing 12-inch, white, AS232C 
green, amber 

DIGICO LTD. 

Prince 3807 = 15-inch, b&w, &xas RS232C, RS422, current 
green, amber loop, Centronics 

(X-on/X-off, ETX/ACK) 

DIGITAL EQUIPMENT CORP. 

VT100 dumbl 12-inch, b&w 1~x24 AS232C 1,945 
graphlCs 

VT101 dumb/ 12-inch, b&w 132 x 24 RS232C DEC VT52 1,350 business graphics 
graphics 

VT102 ..,. 12-inch, b&w 13t'1'4 AS232C 1,945 

VT125 dumb/ 12-inch, b&w 132 x 24 RS232C 3,800 printer port, bit-mapped graphics 
graphics 

VT131 12-inch, b&w AS232C 1,985 

RT100 12-inch, b&w 132 x 24 RS232C 3,900 ruggedlzed 11ersion of DEC VT100, 
membrane keyboard 

AT102 12-inch, b&w RS232C 4,000 OIYT100, 

RT137 dumb 12-inch, b&w 132 x 24 RS232C 5,300 

VT220 b&w RS232C 1,295 

VT240 graphics b&w DEC VT100, VT52 2,195 

DIRECT INC. 

820 - 12-inch, b&w RS232C 
(X-on/X-off, TTY, ENQ/ACK) 

200 MINI-MICRO SYSTEMS/April 19, 1984 



ALPHANUMERIC DISPLAY TERMINALS 

It ~ .·~ 
lj ~1.-- I/ 

~· •"'1 I'§; 
c1~ :I'" ... ~1 q'i:"iil 

825 intelligent/ 12-inch, b&w, 132 x 24 two RS232C ports HP 2622 A, HP 2645 A 1,890 8 programmable function keys, 
graphics green (X-on/X-off, TIY, ENO/ACK) (16K) 16K display memory (with 32K option~ 

2,290 split screen; opt. graphics, 
(32K) integral modem 

828 12-inch, b&w, RS232C 1,995 
green (X-on/X-off, TIY, ENO/ACK) 

831 12-inch, RS232C DEC VT131 , VT52 1,395 16 function keys, 16K display memory, 
b&w, green (X-on/X-off, TIY, ENO/ACK) printer port; opt. graphics, 

integral modem 

ELECTRO MECHANICAL SYSTEMS INC. 

TIO 12-inch, amber RS232C leer~ 1,400 

ERICSSON RADIO SYSTEMS AB 

SRA-11 15-inch, amber TWINAX for IBM S/34, S/36, 
S/38 

ESPRIT SYSTEMS INC. (HAZELTINE TERMINALS DIVISION) 

ESP 6310 14-inch, green RS232C, current loop 695 
(X-on/X-off, DTR) 

ESP 6110 editing 14-inch, green 80x24 RS232C 
(X-on/X-off) 

ESPRIT I 12-inch, green RS232C, current loop 595 

ESPRIT II 12-inch, green 80x24 RS232C, current loop Hazeltine 1500, 1510; 645 
(X-on/X-off) ADM-3A, ADDS Regent 25, 

Esprit I 

ESPRIT Ill 12-inch, green RS232C, current loop 895 
(X-on/X-off, DTR) 

ESPIRT Ill color 13-inch, green or RS232C, current loop TeleVideo 950 995 
8-color (X-on/X-off, DTR) 

Executive 1 O 12-inch, green RS232C, current loop 1,195 
(X-on/X-off) 

Executive 10/25 RS232C, current loop 1,045 
(X-on/X-off) 

Executive 14-inch, green RS232C, current loop DEC Vl'tOO, Vf13t 995 
101102 (X-on/X-off) > -c 

:r 
II 

Executive 10/51 editing 12-inch, green 80x25 RS232C, current loop IBM 5251 via protocol 1,150 :I 
c (X-on/X-off) converter 3 
ID 
~-Executive 1 0178 12-inch, green RS232C, current loop 1,095 ,., 

(X-on/X-off) -ID ... 
3 

FALCO DATA PRODUCTS :r 
12-inch, green -~'84' RS232C; opt. RS422, DEOVT100. Vl12; 

II 
Fame 100 1,195 'fii 

current loop opt. 'Alldlonlx 4010, 4014 
(X-on/X-off) 

Fame 2 12-inch, green 132 x 24 RS232C; opt. RS422, DEC VT100, VT52; Lear 795 22 function keys, split screen; 
current loop Siegler ADM-31 opt. 14-inch amber display 
(X-on/X-off) 

Fame 3 12-inch, green RS232C 640 12.fullcttorltatp;opt. 14-lnch--
(X-on/X-off) dleplay 

Fame78 dumb 12-inch, green 132 x 24 RS232C; opt. RS422, Beehive DM78 995 opt. 14-inch amber display 
current loop 
(X-on/X-off) 
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GENERAL DIGITAL CORP. 

VuePoint 10-inch, orange 40X12 RS232C 2,500 20 x 12 touch 9Cl'98l1 matrix, 48 page 
(0100) memory. printer port, rack-mount 

VuePoint II intelligent/ 10-inch, orange 40x 12 RS232C, RS422, RS423, 1,800 20 x 12 touch screen matrix, 
portable RS449, RS485, current loop (0100) 48 page memory, portable printer port, 

rack-mount 

GENERAL TERMINAL 

SW-10 ll!lelllgent 12-inch, green 80x2$ RS232C, current loop DECVT100 1,110 8 function ke'/8: opt. white screen, 
(X-on/X-off) 11 lnt'I keyboards 

SW-80 editing 12-inch, white , 80x25 RS232C, current loop 1,350 24 function keys, 4 pages of memory per 
green, amber (X-on/X-off) 1Kor RAM; opt. 17K RAM, plug-in 

graphics capability 

GRAPHON 

G0-100 RS232C DECVT100 1,095 16 programmable function keys. 
(X-on/X-off, DTR) 1 page of memory, split screen 

HARRIS CORP. COMPUTER SYSTEMS DIVISION 

Harris 8675 editing 12-inch, green 80x24 RS232C 1,195 6 function keys, self-diagnostics 
(01) 
1,004 

(0100) 

Harris 8685 intelligent 12-inch, green 80x25 RS232C, RS422 1,950 20 programmable function keys, 
(01 ) line graphics, 11 graphics symbols, 
1,638 self-diagnostics 

(0100) 

Harris8686 ~ 12-inch, green 801(25 RS232C, RS422 1,950 20 piogrammable function keys, self-
diagnostics, printer port 

HEWLETT PACKARD CO. 

2625A edlllnW 12-inch, green, 80lt24 RS232C, RS422, Tektronix 4014, IBM 3278, 3,495 8 pages of memory, 11 languages. 
graphicll amber, white current loop 3278 models 2. 3, 4 opt. built-In printer 

(X-on/X-off) 

2628A editing/ 12-inch, green, 80x24 RS232C, RS422, Tektronix 4014 3,195 6 pages of memory, 11 languages 
graphics amber, white current loop 

(X-on/X-off, bisync) 

HMW DATA SYSTEM GMBH 

1000 intelllgant 14-inch, 27-color 80x48 RS232C, current loop, DECVT100 25 pages ol memory, video output, 
Centronics rack•mount. diagnostics; 19-inch 
(X-on/X-off) 8Cl88l1 available 

4000 editing/ 14-inch, 27-color 80x48 RS232C, current loop, 32 function keys, 3 pages of memory, 
graphics 16-bit parallel rack-mount, video output ; 19-inch 

screen available 

HONEYWELL INFORMATION SYSTEMS 

"' VIP7201 iClltlng7 12-inch, green 80x24 RS232C, RS422A line drawing and mosaic graphics, 
;; graphics (X-on/X-off) portable, aux. RS2321422A port c ·e VIP7305 series 12-inch, green 80x24 RS232C, RS422, 12 function keys, compatible with ... current loop VIP7301-3-7 Series 
~ -I.I VIP7813/23 dumb 12-inch, green 80x24 RS232C, RS422 VIP7801. 7803, compatible 

·;: 
VIP7814 editing 12-inch, green 80x25 RS232C (Honeywell VIP buffered printer adapter, line graphics ~ 

E pole/select) 
::I 
c VIP7307 dumb 12-inch, green RS232C, RS422, current 

"' loop MIL-STD 188-C .c 
Q.. . 

editing 12-inch, green 80x24 RS232C, RS422, current interfaces vary with each model < VIP7303 series 
loop MIL STD 188-C 

VIP7301 series ... 12-inch, green 80x25 RS232C, RS422, MIL-STD 12 function ke'/8. vertical and horizontal 
188-C, current loop graphics, interfaces differ with model 

HUMAN DESIGN SYSTEMS INC. 

CONCEPT Intel~ 12-inch, amber 1321125 RS232C, opt. current loop DEC VT100, VT52 1,295 programmable keys, 8 pages of memory 
AVT + graphics (X-on/X-off, CTS/RTS) (4 standard, 4 opt.), VT100 special and 

concept block graphics, self-test, 
multiple host configuration, multiple 

windows; opt. video output 

CONCEPT intelligent/ 12-inch, amber 132 x 25 RS232C , opt. current loop DEC VT100, VT52 1,495 43 programmable function keys, 8 
AVT-APL + graphics {X-on/X-off, CTS/RTS) pages of memory (4 standard, 4 opt.), 

multiple host configuration, non-volatile 
set-up modes; opt. video output 
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TELEVIDEOS OEM BOOM 
FULL PARTNERSHIPS AVAILABLE. 

To get where you want to go in the OEM universe, choose a partner who can go the distance with 
you. Tele Video• assigns you one applications engineer throughout design, manufacture and delivery 
We meet both your specifications and your business requirements. We'll manufacture your terminals 
in our new state-of-the-art facility And we'll test your way With your QC standards. 

We keep the contract simple, back you up with continued technical support, and live up to our 
reputation for reliability and quick delivery 

Contact us today, whatever your terminal requirements. And experience the confidence of a partnership 
with Tele Video for yourself. GET JN ON 

Call us at (800) 538-8725 for more information. (In California 
call (408) 745-7760) or contact your nearest TeleVideo office: 

California/Santa Ana . . ....... (n4) 476-0244 
California/Sunnyvale . . .. (408) 745-7760 
Georgia/ Atlanta .................... (404) 447-1231 
Illinois/Chicago . . . . . . . . .. (312) 397-5400 
Massachusetts/Boston . . (617) 890-3282 
New York/New York . . (516) 4964777 
Texas/Dallas .......... . ........ . ... (214) 258-6776 
Central Europe (The Netherlands) ....... (31) 2503-35444 
Northern Europe (United Kingdom) ..... (44) 9-905-6464 
Southern Europe (France) . . ....... (33) 1-686-4412 
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JeleVideo® Jerminals 
• TuleVideo Systems, Inc. 

Service is available nationwide from General Electric 
Electronic Instrumentation and Computer Service Centers. 
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To find the leader in IBM-compatible displa 

Persyst PC/Monochrome1
.M For 

monochrome text, the same standard 
of performance and quality as IBM. 

Persyst PC/Color Graphics.™ For color 
graphics, the same standard of 

performance and quality as IBM. 

When Persyst first examined the 
opportunities in the manufacture of 
display adapters, we began by look­
ing at IBM. 

We saw excellent alphanumeric 
text in monochrome. And good 
graphics in color. 

So we engineered our Persyst 
PC/Monochrome™ and PC/Color 
Graphics™ display adapters to meet 
the IBM standard. These two basic 
adapters deliver the same reliability, 
same performance you expect from 
IBM. With special availability and 
price considerations that appeal to 
the systems specifier and OEM. 

PERSYST PC/ 
MONOCHROME 

DISPLAY ADAPTER 

But inere sufficiency does not earn 
leadership. So when we designed 
our new super display adapter, we 
looked beyond the limits of IBM 
adapters and IBM display monitors. 

And in the process, we redefined 
the basic utility of display adapters 
and displays for personal computers . 

The Persyst BoB™ super display 
adapter. A new system standard. 

Now you can get the clearest, 
sharpest alphanumeric text resolu­
tion ever on a high-resolution* per­
sonal computer display- with a 
10x16 character cell - in mono­
chrome or color. In fact, BoB resolu-

PERSYST PC/ 
COLOR GRAPHICS 
DISPLAY ADAPTER 

BoB provides the highest level of text resolution 
ever. Even in color. 

tion is as crystal clear as anything on 
an IBM 3278 terminal. 

Equally important, BoB provides 
brilliant support for IBM-compatible 
graphics packages, with 640 x 200 
resolution on both monochrome 
and color displays. Plus optional 
640 x 400 resolution for custom 
applications . 

Which makes possible, for the first 
time, superior quality text resolution 
on the same color monitor that han­
dles graphics. BoB, the Best of Both . 

A new standard. 

Custom programmable character 
sets. BoB supports special 
applications. 

What's more, BoB supports up to 
three character sets . Two in ROM , 



tdapters, you have to look beyond IBM. 

Persyst BoB™ Super Display Adapter. The highest resolution available for 
alphanumeric text, excellent color graphics, and programmable 

character sets together on a single board. Not available from IBM. 

and one downloadable into static 
RAM. 

This unique option lets you design 
and download up to 256 custom 
characters. In any combination of 
language, scientific notation or 
graphics sets . 

So now, you can tailor character 
sets to your specific application 
today. And change them to match 
your requirements tomorrow. 

BoB even lets you software select 
between all three ROM/RAM 
character sets . 

Foreign languages. APL programming language. 
Scientific notation. 808 permits utilization of any 
combination of character sets. 
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Powerful new flexibility, only avail­
able with BoB. 

The widest range of display 
adapters for the IBM PC. Insist on 
Persyst. 

Only Persyst can offer the systems 
specifier and OEM a true choice of 
display adapters . Monochrome and 

PERSYST 
BoB DISPLAY 

ADAPTER 
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color graphics for great basic 
performance. BoB for enhanced 
performance. 

For complete information, we in­
vite you to call or write Nancy Wood­
ard, Product Marketing Manager. 

Persyst Products, Personal 
Systems Technology, Inc., 15801 
Rockfield Blvd ., Suite A, Irvine, CA 
92714 . Telephone: (714) 859-8871 . 
Telex: 467864. 

PERSVS 
"You can only do it with Persyst!' 
'NEC JC-1410P2(A), NEC JB-1410P2(A), and other NEC 
compatible monitors. IBM is a registered trademark of 
International Business Machines Corp. NEC 1s a 
registered trademark of Nippon Electric Corp . 
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CONCEPT 108 

CONCEPT 
APL8 

ICOT 

700 

701 

757, 767, 768 

10-100 ALPHA 

dumb 

IMS INTERNATIONAL 

Ultima2 

INTECOLOR 

2405 

E8001 

ITT TERMINALS 

2700-13, -14, 
-15, -16 

1700-21 , 22 

27904A 

2790-3A 

2790-2A 

-
editing 

edlllng 

editing ... 
editing 

KIMTRON CORP. 

KT-7 

12-inch, green 

12-inch, green 

12-inch, green 

19-inch, 8-color 80x48 

15-inch, 
monochrome 

12-inch, green 80x25 

14-inch, 7-color 80x43 

14-inch, 7-color 80x43 

14-inch, 7-color 80x32 

12-inch, 80x25 
green, amber 

RS232C, opt. current loop 
(X-on/X-off, CTS/RTS) 

RS232C, opt. current loop 
(X-on/X-off, CTS/RTS) 

RS232C, current loop 
(X-on/X-off) 

RS232C, current loop 
PROS 

RS232C, RS422 
PARS 

RS232C, current loop, 
TIL levels 

(X-on/X-off, CTS) 

RS232C, current loop, 
RS170, TIL levels 
(X-on/X-off, CTS) 

RS232C, RS422, 
Centronics 

(X-on/X-off, DTR/CTS) 

RS232C, opt. current loop 

RS232C, opt. current loop 

RS232C 
(bisync, SNA/SDLC) 

RS232C 
(bisync, SNAISDLC) 

RS232C 
(bisync, SNA/SDLC) 

RS232C 
(bisync, SNA/SDLC) 

RS232C 
(bisync, SNA/SDLC) 

RS232C 
(X-on/X-off, DTR) 

LANPAR TECHNOLOGIES INC. 

Vision 830 

Vision 1000 

Vision 2000 + 

206 

editing 

12-inch, green 132x25 

12-inch, green 132 x 25 RS232C, opt. current loop 
(X-on/X-off) 

RS232C, opt. current loop 
(X-on/X-off) 

1,095 

1,750 

1,750 

975 

1,295 
(01) 
995 

(0100) 

2,395 
(01) 
1,795 

8 programmable function keys, 8 pages 
of memory (4 standard, 4 opt.), sett-test, 
non-volatile memory, line graphics; opt. 
11 additional function keys, block and 

YllCIDr graphics, video output, green or 
amber screen 

,__~~~~~~--~ (0100) --~----------~~~-----

2,400-
3,200 

IBM 3178 1,450 

.. ~ 3,350 

IBM 3279-S2A 3,200 

-~ 3,100 

DEC VT100, VT52 995 4 function keys, 2 pages of memory 
(in 80 column mode), opt. Plot 10 

graphics $695 
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LEAR SIEGLER INC./DATA PRODUCTS DIV. 

ADM-3A clunD 12-inch, green, RS232C, opt. current loop 695 
b&w, amber 

ADM-5 dumb 12-inch, green, 80x24 RS232C, opt. current loop 745 
b&w, amber 

ADM-11 = 12-inch, RS232C, opt. current loop, 695 
green, amber RS422 

(X-on/X-off, DTR) 

ADM-12 editing/ 12-inch, 80x24 RS232C, opt. current loop, ADM-3A, -5, -31, -32 895 mosaic graphics, 8 lnt'I character sets, 
graphics green, amber RS422 opt. 1 4-inch screen 

(X-on/X-off, DTR) 

ADM-22 edllng 12-inch, green RS232C, current loop 695 
(X-on/X-off) 

ADM-23 editing/ 12-inch, 80x24 RS232C; opt. current loop 695 
graphics green, white (X-on/X-off, DTR) 

ADM-24 inlelllglnt/ 12-inch, tlJx.24 RS232C, opt. current loop, 1,195 

trlPfllcl green, amber RS422 
(X-on/X-off, DTR) 

ADM-24E intelligent 12-inch, RS232C, opt. current loop, 1,250 
green, amber RS422 

(X-on/X-off, DTR) 

ADM-32 12-inch, ••• RS232C, opt. current loop, 1,295 
green, white Burroughs 

(X-on/X-off, DTR) 

ADM-42 editing 15-inch, white 80x24 RS232C, opt. current loop, 2,195 32 program function keys, 
Burroughs interface 8 pages of memory, serial printer port, 

polling; opt. green screen, line graphics 

LEE DATA CORP. 

1216 dUmb 14-inch, green IOX24 opt. Centronics 
(bisync, X-on/X-off) 

1230 dumb 15-inch, 4-color 80x24 opt. Centronics 
(bisync, X-on/X-off) 

1218 cbnb 15-inch, green eDdl opt. Centronics 
(bisync, X-on/X-off) 

1220 editing 15-inch, green 132x43 opt. Centronics IBM 3278·2, 3, 4, 5; self-diagnostics; opt. printer, 12 
(bisync, X-on/X-off) DEC VT52, VT100NT132, keyboard s1yles 

HP2624 

LEENSHIRE 

VCT 6930 edillngl 14-inch, color 80JCIM two RS232C 
gr..,ia (X-on/X-off, RTS) 

> 
-=-LIBERTY ELECTRONICS USA ::r 
II 

Freedom 100 editing/ 12-inch, green etxars RS232C, current loop 495 :I 
c 

graphlca (X-on/X-off, DTR) 3 
ID 
:::i. 

Freedom 110 editing/ 12-inch, green eox 25 RS232C, current loop Tele Video 910, Lear Siegler 545 10 programmable function keys, l'I 

graphics (X-on/X-off, DTR) ADM·3A/5, ADDS Regent non-volatile set-up modes -ID 
25, Hazeltine 1420 ... 

3 
Freedom200 editing/ 12-inch, green 8h25 RS232C 745 :i" 

graphics (X-on/X-off, DTR) II 
'{Ji" 

MATROX ELECTRONIC SYSTEMS LTD. 

CTM-300 lntelllgenl 12-inch, 8-color 132x 50 RS232C DECVT100 3,240 aKRAM •• ~ ....... mi;; 
(X-on/X-off) .................. 

CTM-300R intelligent 12-inch, 8-color 132 x 50 RS232C DECVT100 1,260 32 graphics characters, rack mount, 
(X-on/X-off) 2K-byte RAM, TIL and analog RGB 

video output 

MDSTRIVEX 

8078-2 editing 15-inch 132x24 IBM3278-2 1,500 c:ipt fight pen 

8078-3 editing 15-inch 132 x 32 IBM 3278-3 1,600 opt. light pen 

8078-4 ding 15-inch 132x32 IBM32784 1,600 apt.llglitpen 
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8078-5 15-inch 132 x 27 

8150 RS232C , IEEE 488, parallel .-..-~keys. split 
~ b~tniPhle&. self-
~ 

8188-1 15-inch, b&w, RS232C, RS422 as many as 100 programmable function 
green, amber, red keys, 256 K-byle RAM, line drawing 

graphics 

8188-2 15-inch, b&w, RS232C 1'Mfalllllllble function keys, 
reen , amber, red ~-~llnedrawlng, 

Ql1lphlca 

8188-3 intelligent 15-inch, b&w, 80x25 RS232C Sperry UTS 40, 400; 2,950 as many as 90 programmable function 
green , amber, red (bisync) IBM 3271 , 3275, 3277 (0100) keys, line drawing graphics 

8188-4 15-inch, b&w, RS232C, RS423 2,750 amq • 84 funcXlonbya, horiz./vert. 
,_;,green, amber, red (0 100) epltlCIMll, t28JIC-textbuffer 

8188-5 15-inch, b&w, RS232C, RS422 2,800 
green, amber, red (0100) 

8188-6 15-inch, b&w, AS232C, RS422 2,700 
reen, amber, red (0100) 

MEMOREX CORP. 

2051 monochrome 

2078 15-inch, RS232C 1,840 opt. program symbols, APL text and 
monochrome (SNNSDLC, bisync) other character sets 

Prism IV 12-inch, green RS232C 1,495 
& black 

MICRO DISPLAY SYSTEMS INC. 

202 15-inch, green, AS232C 2,195 1,~ function k8'18. 
amber, b&w, llnrt character sets 

white 

212 editing 15-inch, green, 80 x 57 RS232C DEC VT100 2,195 4 programmable function keys, 3 lnt'I 
amber, b&w, character sets 

white -
MICRO PRODUCTS CO. 

MPC 1100 14-inch, green, RS232C, opt. current loop 1,495 32pOjjNOii1 .. flmtlon k8'18. 
amber, b&w apaa-ofm•o•¥:GPt. lnr1 ....., .... 

MPC 1200 intelligent 14-inch, green, 132 x 25 RS232C, opt. current loop DEC VT131, VT132 1,695 24 programmable function keys, 
b&w, amber 6 pages of memory, split screen, self-

diagnostics, opt bit-mapped graphics 

MPC 2100 14-inch, 8-color IO'iW RS232C, opt current loop 2,995 l2 programmable lunction k8'18. 
8 P1Q11 of memory, epllt acreen, self-

teat dlagnoetlcs 
MICRO-TERM INC. 

ERG0-201 12-inch, green, RS232C, current loop SB_. 795 • programmable lunction k8'18. 2 
amber (X-on/X-off, OTA) 

~-~ 
~memory; split $C1891l, opt. Plot 

10, A9gle graphics 

Mime-2A 12-inch, b&w, RS232C, current loop DEC VT52, Hazeltine 1500 1,045 
green (X-on/X-off, DTR) 

Act-SA 12-inch, b&w, RS232C, current loop 995 spllta.n, 8 function keys 
green (X-on/X-off, OTA) 

Mime-340 12-inch, green RS232C, current loop 750 
(X-on/X-off, DTR) 

Twist 15-inch, b&w, RS232C, current loop 1,895 30~funclionk8'18. non-
green, amber (X-on/X-off, DTR) 't10lallle setup modes 

ERG0-301 intelligent 12-inch, green, 132 x 25 RS232C, current loop DEC VT52, VT100 895 8 programmable function keys, 
amber (X-on/X-off, DTR) 2 pages of memory, split screen, video 

output; opt Plot 10, Regis graphics 

ERG0-4000 .15-inch, green RS232C, current loop 1,195 30 programmeble function k8'18. 
llOMIOlellkl 88lup modes 
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MILTOPE CORP. 

MIL-Term-280 edlllng 9-inch, neon . .. AS232C, MIL-STD-188C, 8-
orange bit parallel, RS422 

TER-100 editing neon orange 80x25 AS232C, MIL-STD-188C, 
RS422 

MOTOROLA INC. 

Exoterm 155A lrilelligent 12-inch, b&w AS232C 

NCR CORP. 

7900-1 12-inch, amber AS232C 

7901 dumb 12-inch, green 80x24 AS232C 

7910 ... 15-inch, amber AS232C 

NORTHERN TELECOM INC. 

Displayphone 7-inch, b&w ... AS232C, Centronics 
(X-on/X-off, bisync) 

NOVATION 

lnfone Executive adlllngl b&w AS232C 

~ 
Intone Maxi editing/ b&w 40x 1 AS232C 

portable 

ONYX SYSTEMS INC. 

The Onyx inlllligent 14-inch, green RS232C 
Terminal (X·on/X-off) 

15-inch, green AS232C, CCITI V.24, 
current loop 

(SDLC) 

PDS TECHNOLOGIES INC. 

1150 aditlng 15-inch, green AS232C, RS422, current 
loop, IEEE 488 

PERIPHERAL TECHNOLOGY INC . 

SCAT 10 ..... 14-inch, green AS232C, RS422 
(3270 bisync/SNA) 

PERRY DATA SYSTEMS INC. 

9200 dumb 9-inch, green .. .. RS232C, RS422 

9310 dumb 12-inch, green BOX 24 AS232C, RS422 

9370 dl.lnb 9-inch, green ••• AS232C, RS422 

9460 dumb 12-inch, green 80x24 AS232C, RS422 

PHAZE INFORMATION MACHINES CORP. 

P3278 12-inch, green 80 1125 Centronics, IBM 327 4, 3276 

PINZONE & ASSOCIATES 

EMULOG 200 12-inch, green 80xa4 

PLESSEY PERIPHERAL SYSTEMS 

PT-1006 12-inch, b&w, 132•2'4 
green, amber 

PROTOCOL COMPUTERS INC. 

51 12-inch, green 80x25 

MINI-MICRO SYSTEMS/April 19, 1984 

AS232C, current loop 

AS232C, current loop 
(X-on/X-off, RTS/CTS) 

AS232C 
(X-on/X-off) 

DEC VT100 

15,800 

27,000 

895 

3,300 

1,295 

1,525 

3,500 

4,500 

3,500 

1,545 

849 
(01) 
595 

(0100) 

LCD, GK-bytes RAM, integral modems, 
acoustic adapter, serial port, 

programmable directory 
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78 dumb 12-inch, green 80x25 RS232C Hazeltine 1420 995 auxiliary printer port 
(X-on/X-off) 

QUME CORP. 

OVT 102 _...,. 12-inch, green, 80x24 RS232C, opt. current loop ~91.0. ffalelllr'le 695 18gniphlcasymbols;opt. 14-
amber (X-on/X-off) tat.-~APM-IA. Inch display 

ADfHA 
OVT 103 intelligent 14-inch, green, 132 x 24 RS232C, opt. current loop DEC VT100, VT131 1,Q95 16 graphics symbols 

amber (X-on/X-off) 

OVT 108 ......... 12-inch, 1ti.M RS232C, opt. current loop 895 18 graphics symbols; opt. 14-
green, amber (X-on/X-off) Inch dlaplay 

RACAL-MILGO 

4010 editing 15-inch, green .... RS232C 'llllD\ , ..... ~.~ 3,555 8 pioarammable function keys, 
8 pages of memory 

4015 Comm. editing 15-inch, green 80x25 RS232C Bell8A 4,155 6 programmable function keys, 
Terminal (bisync) 8 pages of memory, printer buffer 

4220/U200 ecllllng 15-inch, green eoxa RS232C 3,370 4 PftlCIJ8llllYl8 funcllon kevs 
Comm. systems 

4220/UTS20 editing 15-inch, green 80x25 RS232C 3,370 22 programmable function keys 
Comm. systems 

4276 .... 15-inch, green 80x26 RS232C .. 3270. aa76. 3278 3,550 24 piogrammable function keys 
(bisync) 

8278-2 editing 15-inch, green 80x25 RS232C IBM 3278-2 1,640 24 programmable function keys, 
(SNA) (01) screen protect feature 

1,492 
(099) 

8278-3 15-inch, green il0.lf3J RS232C ISM327M 2,333 24 f)l'09tWl'lm8bl function keys, 
(SNA) (01) SCIMn prol8CI fealw8 

2,100 
(099) 

8278-4 editing 15-inch, green RS232C IBM 3278-4 2,333 24 programmable function keys, 
(SNA) (01) screen protect feature 

2,100 
(099) 

8278-5 edilll'lg 15-inch, green 1a2x28 RS232C llM327&6 2,556 24 pJOgl'8mmable function keys, 
(SNA) (01) aaaen protect feature 

2,300 
(099) 

RADIO SHACK (Div. of Tandy Corp.) 

TRS-80, DT-1 dumb 80x24 RS232C, CCITI V.24, ADOS Regent 26, TeleVideo 699 
parallel 910. Hazelllne 1410 

RCA MICRO COMPUTER PRODUCTS 

VP-3801 intelligent/ 12-inch, b&w 80x24 RS232C, Centronics 399 llmlted graphics, weighs 6 lbs., 
portable parallel dimensiona:2x 17x 7 (HxWx D 

(X-on/X-off) In inches) 

VP-4801 intelligenV 12-inch, b&w 80x24 RS232C, Centronics 399 limited graphics, weighs 6 lbs., 
portable parallel dimensions: 2x17 x 7 (H xW x D 

(X-on/X-off) in inches) 

RENEXCORP. 

R378 edlll"1 12-inch, b&w 80x215 RS232C IBM3278 990 24 funcllon keys 
(X-on/X-off) 

R379 editing 14-inch, 8-color 80x25 RS232C IBM 3279 3,490 24 function keys 
(X-on/X-off) 

SCOTT SYSTEMS 

5500 Intelligent 14-inch, green, 80x25 RS232C, current loop DEY VT:lQO: Dita Ganeral 1,405 24 Pf09l'8RllTl8bl function keys, 
amber (3270 bisync, SNA) rs.eo magnalic card raaders, split screen 

B-4 edllinQ 12-inch, green 80x2& RS232C -~7270 895 14 function keys, line graphics; 
(X-on/X-off) opt. integral modem 

Challenger 525 editing 12-inch, green 80x25 RS232C TeleVldeo 925 895 11 programmable function keys, 
(X-on/X-off) line graphics; opt. integral modem 

C530 edlllng 12-inch, green 80d4 RS232C Lelr ltilgler ADM-1, ·2. -3 
(X-on/X-off) 

695 line graphiea; opt integral modem 

C540 editing 12-inch, green 80x24 RS232C Lear Siegler ADM-1, -2, -3; 995 9 programmable function keys, 
(X-on/X-off) Tandem 6510 line graphics; opt. integral modem 
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Challenger 12-inch, green RS232C 
540AM (X-on/X-off) 

C550 12-inch, green RS232C 
(X-on/X-off) 

SOUTHWEST TECHNICAL PRODUCTS CORP. 

EM82 12-inch, green RS232C 695 
(X-on/X-off) 

X12 12-inch, green RS232C emulates any dumb terminal 1,495 
(X-on/X-off) 

SPERRY COMPUTER SYSTEMS 

UTS 30 12-inch, green 3,235 

UTS40 12-inch, green RS232C 3,266 

TAB 132115 15-inch, b&w, RS232C, current loop 1,795 
green, amber (X-on/X-off) 

TAB 132/15-H 15-inch, b&w, RS232C, current loop 
green, amber 

15-inch, green RS232C, current loop 
(X-on/X-off) 

TANDBERG DATA INC. 

TDV2220S 15-inch, b&w, RS232C, RS422, 1,395 
green current loop (01) 

(X-on/X-off) 1,000 
(0100) 

TEC INC. 

TECETBOB 15-inch, b&w RS232C, opt. current 1,785 
loop, RS449 
(X-on/X-off) 

TEC ET100B 15-inch, b&w RS232C, opt. current 1,785 
loop, RS449 
(X-on/X-off) 

TECET106B RS232C, opt. current 
loop, RS449 
(X-on/X-off) 

TELERAY 

7N 15-inch, green, RS232C, RS422, 1,062 > 
ii" 

amber, white current loop (0100) :r 
(X-on/X-off) It.I 

:I 
c 

7-DDG 15-inch, green, 80x25 RS232C, RS422, 1,252 3 
~ 

amber, white current loop (0100) :I. 
(X-on/X-off) fl -RS232C, RS422, 1,134 

~ 
7-DEC 15-inch, green, .. 

amber, white current loop (0100) 3 
(X-on/X-off) :;· 

It.I 

7-HNY 15-inch, green, RS232C, RS422, DEC VT102, Honeywell 1,431 {ii' 

amber, white current loop 7303 (0100) 
(X-on/X-off) 

16 15-inch, green, 81fx25 RS232C, RS422, 1,205 
amber, white current loop (0100) 

(X-on/X-off) 

16-APL 15-inch, green, 60x25 RS232C, RS422, 1,361 
amber, white current loop (0100) 

(X-on/X-off) 

15-inch, green, RS232C, RS422, 1,476 
amber, white current loop (0100) 

(X-on/X-off) 
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TELETYPE CORP. 

4420 13-inch, b&w 80lt24 RS232C, current loop 4,100 

4430 13-inch, b&w 80x24 RS232C 4,245 

4541 13-inch, b&w 80x25 RS232C 18M327b 
4543 editing 13-inch, b&w RS232C 5,000 

5410 • 12-inch, b&w RS232C 1,054 

5420 editing/ 12-inch, b&w 132 x 24 RS232C 1,462 9600-character display memory, 
graphics windowing 

5540 edlllng 12-inch, b&w RS232C ~~ ... 
5620 Intelligent/ 15-inch, green RS232C 6,115 256K-bytes RAM, UNIX software 

graphics 

TELEVIDEO SYSTEMS INC. 

910 dumb 12-inch, green 80d4 RS232C, opt. current loop LWSlegler~~ 649 
(X-on/X-off, DTR) ADDS Algent25, 

Hanline 1410 

910 + dumb 12-inch, green 80x24 RS232C, opt. current loop 699 lnt'I character sets, self-test 
(X-on/X-off, DTR) 

914 12-inch, green 80x2S RS232C, opt. current loop, 699 
RS422 

(X-on/X-off, DTR) 

924 12-inch, green 80x25 RS232C, opt. current loop, TeleVideo 925. 950; opt. 899 
RS422 Tektronix 4010, 4014 

(X-on/X-off, DTR) 

925 12-inch, green to us RS232C, opt. current loop 995 
(X-on/X-off, DTR) 

950 12-inch, green 80x25 RS232C, opt. current loop 1,195 11 programmable function keys; 
(X-on/X-off, DTR) opt. 4 pages of memory, 15 line 

graphics chars . 

970 lntiillllg_8nl 14-inch, green 13ht& RS232C, opt. current 1,495 
loop, RS422 

(X-on/X-off, DTR) 

Personal editing/ 9-inch, yellow, 80x24 RS232C, RJ 11C 499 2 integral modems available, 300 baud 
Terminal portable green (DTR, X-on/X-off) or 300/1200 baud 

TELETEX COMMUNICATION CORP. 

TIX-3000 lnlelligentl 12-inch, green, eoxas RS232C, opt. current loop TeleVideo 910+ 599 
graphics amber (X-on/X-off) 

TIX-3003 intelligent/ 12-inch, green, 80x25 RS232C, opt. current loop 1 O function keys, 2 pages of memory 
graphics amber (X-on/X-off) 

THOMAS ENGINEERING CO. 

TE780X infelllgent 12-inch, green 80x25 RS232C, current loop 

VISUAL TECHNOLOGY 

50 edllfnOI 12-inch, green, 80x25 RS232C, opt. current loop DEC VT52. tar Slaglllr 695 
g(aphiCil white (X-on/X-off, DTR) AIJM.3A. Hazellln9 &ipdt; 

AObs~ 
55 intelligent/ 12-inch, green, 80x25 RS232C, opt. current loop DEC VT52, Lear Siegler 895 3 function keys, business graphics, 

graphics white (X-on/X-off, DTR) ADM-3A, Hazeltine Esprit, printer port 
ADDS Viewpoint, V210 

102 edl1ln9 14-inch, green, 132x25 RS232C, current loop DEC vt52. Y't1oCI 1,095 
white (X-on/X-off, DTR) 

300 intelligent 12-inch, green, 80x25 RS232C, current loop DEC VT52, VT100 995 12 programmable function keys, 
white business graphics; opt. 8 pages of 

memory, 14-inch screen 

330 12-inch, green, 80x24 RS232C, current loop DEC Vl'i2 ..... ._.. 995 1lullrlela gtaphlca 
white (X-on/X-off, DTR) ~ ...... 1 .. 

D&llifil.O 
383 editing/ 14-inch, green, 80x24 RS232C, Burroughs TDI Burroughs TE 830, ET 1100 1,695 6 pages of memory, business graphics 

graphics white (X-on/X-off, DTR) 
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WESTINGHOUSE CANADA 

W1643 12-inch, green 8t)J(24 RS232C, CCITTV.24 
(SNA/SDLC, bisync) 

W1640 12-inch, green 80 x 24 RS232C (Honeywell) 

WICAT SYSTEMS 

MG 8000 'iA\iiiiiJiiii~"'."" 12-inch, green, 80x24 
black 

T7000 intelligent 12-inch, green, 80 x 24 
black 

WYSE TECHNOLOGY 

WY-100 ii:lllVig 14-inch, green 80x26 

WY-300 editing/ 12-inch, 8-color 80x26 
graphics 

WY-50 14-inch, green 132x28 

WY-75 editing 14-inch, green 132 x 26 

ZENITH DATA SYSTEMS 

ZT-1 - 12-inch, green 80X25 

Z-29 12-inch, green 80x25 
(Bx 10) 

ZENTEC 

1021 12-inch 80x24 

MINI-MICRO SYSTEMS/April 19, 1984 

RS232C 
(X-on/X-off) 

RS232C 
(X-on/X-off) 

RS232C 
(X-on/X-off) 

RS232C 
(X-on/X-off) 

RS232C 
(X-on/X-off) 

RS232C 
(X-on/X-off) 

RS232C, parallel 

RS232C (RTS) 

2,360 

1,570 

995 

Lear Siegler ADM-31, Wyse 1,295 16 special graphics characters; opt. bit-
WY-100 mapped graphics, printer port 

695 

DECVT100 795 16 programmable function keys, 

449 

1500.a.. 399 
Slegllr At'.lM-3. Ol!C Vl&2. (Q 1 00) 

ADDaVfewPoln( ANlf 
X3.84 

graphics characters, printer port, non­
volatile set-up modes 

213 



DIRECTORY OF MANUFACTURERS 

ADAGE INC. 
One Fortune Dr. 
Billerica, MA 01821 
(617) 667-7070 
Circle 418 

ADDMASTER CORP. 
416 Junipero Serra Dr. 
San Gabriel, CA 91776 
(213) 285-1121 
Circle 419 

ADMINET iNC. 
12 York St. 
Ottawa, Ontario, K1N 5S6, Canada 
(613) 563-9709 
Circle 420 

ADVANCED DIGITAL 
INFORMATION CORP. 
723 9th Ave., Bldg. A 
Kirkland, WA 98033 
(206) 822-5579 
Circle 421 

ADVANCED ELECTRONICS 
DESIGN INC. 
440 Potrero Ave. 
Sunnyvale, CA 94086 
(408) 733-3555 
Circle 422 

ADVANCED MATRIX 
TECHNOLOGY INC. 
1157 Tourmaline Dr. 
Newbury Park, CA 91320 
(805) 499-8741 
Circle 423 

ALGO INC. 
9451 Sohap Lane 
Columbia, MD 21045 
(301) 730-7442 
Circle 424 

ALLOY COMPUTER PRODUCTS INC. 
100 Pennsylvania Ave. 
Framingham, MA 01701 
(617) 875-6100 
Circle 425 

ALPHA DATA INC. 
20750 Marilla St. 
Chatsworth, CA 91311-4488 
(213) 882-6500 
Circle 426 

ALPHACOM INC. 
2323 S. Bascom Ave. 
Campbell, CA 95008 
(408) 559-8000 
Circle 427 
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ALPS ELECTRIC CO. LTD. 
1-7, Yukigawa, Ohtsuka-cho 
Ota-ku, Tokyo 145, Japan 
(03) 726-1211 
Circle 428 

ALTOS COMPUTER SYSTEMS 
2641 Orchard Pkwy. 
San Jose, CA 95134 
(408) 946-6700 
Circle 429 

AMALGAMATED WIRELESS LTD. 
P.O. Box 96, North Ryde, 
N.S.W. 2113, Australia 
(02) 887-7111 
Circle 430 

AMCODYNE INC. 
1301 S. Sunset St. 
Longmont, CO 80501 
(303) 772-2601 
Circle 431 

AMDEK CORP. 
2201 Lively Blvd. 
Elk Grove, IL 60007 
(312) 964-1180 
Circle 432 

AMERICAN COMPUTER 
HARDWARE CORP. 
2205 S. Wright St. 
Santa Ana, CA 92705 
(714) 549-2688 
Circle 433 

AMLYN CORP. 
2450 Autumnvale Dr. 
San Jose, CA 95131 
(408) 946-8616 
Circle 434 

AMPEX CORP. 
200 N. Nash St. 
El Segundo, CA 90245 
(213) 640-0150 
Circle 435 

ANADEX INC. 
1001 Flynn Rd. 
Camarillo, CA 93010 
(805) 987-9660 
Circle 436 

ANALOG AND DIGITAL 
PERIPHERALS INC. 
815 Diana Dr. 
Troy, OH 45373 
(513) 339-2241 
Circle 437 

ANCHOR AUTOMATION 
6913 Valjean Ave. 
Van Nuys, CA 91406 
(213) 997-6493 
Circle 438 

ANDERSON JACOBSON INC. 
521 Charcot Ave. 
San Jose, CA 95131 
(408) 286-7960 
Circle 439 

ANN ARBOR TERMINALS INC. 
6175 Jackson Rd. 
Ann Arbor, Ml 48103 
(313) 663-8000 
Circle 440 

APPARAT INC. 
4401 S. Tamarac Pkwy. 
Denver, CO 80237 
(303) 741-1778 
Circle 441 

APPLE COMPUTER INC. 
20525 Mariani Ave. 
Cupertino, CA 95014 
(408) 996-1010 
Circle 442 

APPLIED DIGITAL 
DATA SYSTEMS INC. 
100 Marcus Blvd. 
Hauppauge, NY 11787 
(516) 231-5400 
Circle 443 

APPLIED INFORMATION MEMORIES 
776 Sycamore Dr. 
Milpitas, CA 95035 
(408) 263-9321 
Circle 444 

APPLIED PERIPHERAL 
SYSTEMS INC. 

-555 E. Brokaw Rd; 
San Jose, CA 95112 
(408) 995-6700 
Circle 445 

ARCHIVE CORP. 
3540 Cadillac Ave. 
Costa Mesa, CA 92626 
(714) 641-0279 
Circle 446 

ARTS COMPUTER PRODUCTS INC. 
145 Tremont St. 
Boston, MA 02111 
(617) 482-8248 
Circle 447 
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ASEA INDUSTRIAL SYSTEMS 
P.O. Box 372 
Milwaukee, WI 53201 
(414) 785-3200 
Circle 448 

ASTRONAUTICS CORP. 
OF AMERICA 
P.O. Box 523 
Milwaukee, WI 53201 
(414) 447-8200 
Circle 449 

ATARI INC. 
(for disks) 
1399 Moffett Park Or. 
Sunnyvale, CA 94086 
(408) 745-5318 
Circle 450 

ATARI INC. 
(for printers) 
1265 Borregas 
Sunnyvale, CA 94086 
(408) 745-2000 
Circle 451 

ATASI CORP. 
2075 lanker Rd. 
San Jose, CA 95131 
(408) 995-0335 
Circle 452 

ATHENAEUM TECHNOLOGY INC. 
105 Bay State Dr. 
Braintree, MA 02184 
(617) 848-8388 
Circle 453 

AVANTI COMMUNICATIONS CORP. 
Aquidneck Industrial Park 
Newport, RI 02840 
(401) 849-4660 
Circle 454 

AVIV CORP. 
26 Cummings Park 
Woburn, MA 01801 
(617) 933-1165 
Circle 455 

AYDIN CONTROLS 
414 Commerce Dr. 
Fort Washington, PA 19034 
(215) 542-7800 
Circle 456 

BALL ELECTRONIC SYSTEMS DIV. 
P.O. Box 589 
Broomfield, CO 80020 
(303) 457-5260 
Circle 457 

BASF AG 
Gottleib-Daimler-Strasse 10 
6800 Mannheim 
Federal Republic of Germany 
0621-4008-380 
Circle 458 
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BASIC TELECOMMUNICATIONS 
CORP. 
4414 E. Harmony Rd. 
Fort Collins, CO 80525 
(303) 226-4688 
Circle 459 

BEEHIVE INTERNATIONAL 
491 O Amelia Earhart Dr. 
Salt Lake City, UT 84125 
(801) 355-6000 
Circle 460 

BERING INDUSTRIES INC. 
1400 Fulton Pl. 
Fremont, CA 94539 
(415) 651-3300 
Circle 461 

B-G INSTRUMENTS INC. 
P.O. Box 67 
Alta Loma, CA 91701 
(714) 989-4802 
Circle 462 

BILLINGS CORP. 
18600 E. 37th Terrace South 
Independence, MO 64057 
(816) 373-0000 
Circle 463 

BIZCOMP CORP. 
P.O. Box 7498 
Menlo Park, CA 94025 
(408) 745-1616 
Circle 464 

BLACK BOX CORP. 
P.O. Box 12800 
Pittsburgh, PA 15241 
(412) 746-2910 
Circle 465 

BO-SHERREL CO. INC. 
36133 Niles Blvd. 
Fremont, CA 94536 
(415) 792-0354 
Circle 466 

BRAEGEN CORP. 
3320 E. La Palma Ave. 
Anaheim, CA 92806 
(714) 632-9600 
Circle 467 

BROTHER INTERNATIONAL CORP. 
8 Corporate Pl. 
Piscataway, NJ 08854 
(201) 981-0300 
Circle 468 

BURROUGHS CORP. 
Burroughs Pl. 
Detroit, Ml 48232 
(313) 972-7000 
Circle 469 

BYTCOM INC. 
2169 Francisco Blvd., Suite H 
San Rafael, CA 94901 
(415) 485-0700 
Circle 470 

C. ITOH ELECTRONICS INC. 
5301 Beethoven St. 
Los Angeles, CA 90066 
(213) 306-6700 
Circle 471 

CALDISK INC. 
(see BILLINGS CORP.) 

CAMEO ELECTRONICS INC. 
1626 Clementine 
Anaheim, CA 92802 
(714) 535-1682 
Circle 472 

CANON USA INC. 
One Canon Plaza 
Lake Success, NY 11042 
(516) 488-6700 
Circle 473 

CARDIFF TECHNOLOGY 
4060 Morena Blvd. 
San Diego, CA 92117 
(619) 270-3990 
Circle 474 

CARTERFONE 
COMMUNICATIONS CORP. 
1111 W. Mockingbird Lane, Suite 1400 
Dallas, TX 75247 
(214) 630-9700 
Circle 475 

CENTRONICS DATA 
COMPUTER CORP. 
1 Wall St. 
Hudson, NH 03051 
(603) 883-0111 
Circle 476 

CENTURY DATA SYSTEMS INC. 
1270 N. Kraemer Blvd. 
Anaheim, CA 92086 
(714) 632-7500 
Circle 477 

CERMETEK 
MICROELECTRONICS INC. 
1308 Borregas Ave. 
Sunnyvale, CA, 94089-3565 
(408) 734-8150 
Circle 478 

CGRS MICROTECH INC. 
P.O. Box 102 
Langhorne, PA 19047 
(215) 757-0284 
Circle 479 



CHROMATICS INC. 
2558 Mountain Industrial Blvd. 
Tucker, GA 30084 
(404) 493-7000 
Circle 480 

CIE TERMINALS 
2505 McCabe Way 
Irvine, CA 92714-6297 
(714) 660-1421 
Circle 481 

CIFER PLC. 
Avro Way, Bowerhill, Melksham 
Wiltshire, SN12 6TP, England 
(0225) 706361 
Circle 482 

CIPHER DATA PRODUCTS INC. 
10225 Willow Creek Rd. 
P.O. Box 85170 
San Diego, CA 92138 
(714) 578-9100 
Circle 483 

Cll HONEYWELL BULL 
Cynthia OEM Div. 
(see CYNTHIA PERIPHERALS 
CORP.) 

CMC INTERNATIONAL 
1720 130th N.E. 
Bellevue, WA 98005 
(206) 885-1600 
Circle 484 

COBAR INC. 
2570 E. Cerritos Ave. 
Anaheim, CA 92806 
(714) 937-1954 
Circle 485 

CODEX CORP. 
20 Cabot Blvd. 
Mansfield, MA 02048 
(617) 364-2000 
Circle 486 

COGITO SYSTEMS CORP. 
2355 lanker Rd. 
San Jose, CA 95131 
(408) 942-8262 
Circle 487 

COHERENT COMMUNICATIONS 
SYSTEMS CORP. 
60 Commerce Dr. 
Hauppauge, NY 11788 
(516) 231-1550 
Circle 488 

COLORGRAPHIC 
COMMUNICATIONS CORP. 
2379 John Glenn Dr., P.O. Box 80448 
Atlanta, GA 30327 · 
(404) 455-3921 
Circle 489 
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COLUMBIA DATA PRODUCTS INC. 
(for disk drives) 
8990 Route 108 
Columbia, MD 21045 
(301) 992-3400 
Circle 490 

COLUMBIA DATA PRODUCTS INC. 
(for tape drives) 
9150 D Rumsey Rd. 
Columbia, MD, 21045 
(301) 992-3400 
Circle 491 

COMARK CORP. 
P.O. Box 474, 93 West St. 
Medfield, MA 02052 
(617) 359-8161 
Circle 492 

COMDATA CORP. 
7900 N. Nagle Ave. 
Morton Grove, IL 60053 
(312) 470-9600 
Circle 493 

COMMODORE BUSINESS 
MACHINES INC. 
1200 Wilson Dr. 
Brandywine Industrial Park 
West Chester, PA 19380 
(215) 431-9100 
Circle 494 

COMPRINT 
340 E. Middlefield Rd. 
Mountain View, CA 94043 
(415) 969-6161 
Circle 495 

COM PU PRO 
3506 Breakwater Court 
Hayward, CA 94545 
(415) 786-0909 
Circle 496 

COMPUTEK INC. 
63 Second Ave. 
Burlington, MA 01803 
(617) 272-8100 
Circle 497 

COMPUTER COMMUNICATIONS 
SPECIALISTS INC. 
6683 Jimmy Carter Blvd. 
Norcross, GA 30071 
(404) 441-3114 
Circle 498 

COMPUTER DEVELOPMENT INC. 
6700 s.w. 105th 
Beaverton, OR, 97005 
(503) 646-1599 
Circle 499 

COMPUTER DEVICES INC. 
749 Middlesex Turnpike 
Nutting Lake, MA 01865 
(617) 273-1550 
Circle 500 

COMPUTER DYNAMICS INC. 
105 S. Main St. 
Greer, SC 29651 
(803) 877-7471 
Circle 501 

COMPUTER MEMORIES INC. 
9216 Eton Ave., P.O. Box 2740 
Chatsworth, CA 91311 
(213) 709-6445 
Circle 502 

COMPUTER PRODUCTS 
INTERNATIONAL 
510 Lawrence Expwy., Suite 210 
Sunnyvale, CA 94086 
(408) 773-1760 
Circle 503 

COMPUTER TRANSCEIVER 
SYSTEMS INC. 
E. 66 Midland Ave., P.O. Box 15 
Paramus, NJ 07652 
(201) 261-6800 
Circle 504 

COMPUTERS INTERNATIONAL INC. 
(see DAISYWRITER) 

COMREX INTERNATIONAL INC. 
3701 Skypark Dr. 
Suite 120 
Torrance, CA 90505 
(213} 373-0280 
Circle 505 

CONCORD DATA SYSTEMS INC. 
303 Bear Hill Rd. 
Waltham, MA 02154 
(617) 890-1394 
Circle 506 

CONTROL CONCEPTS CORP. 
P.O. Box 2367, 12004 Balls Ford Rd. 
Manassas, VA 22110 
(800) 368-3078 
Circle 507 

CONTROL DATA CORP. 
(for tape drives) 
OEM Marketing 
2621 Van Buren Ave. 
Valley Forge Center 
Morristown, PA 19403 
(215} 666-5000 
Circle 508 

CONTROL DATA CORP. 
OEM Product Sales 
P.O. Box 0 
Minneapolis, MN 55440 
(612) 853-4000 
Circle 509 
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CONTROL DATA CORP. 
Peripheral Systems Marketing 
(for disk subsystems) 
2200 Berkshire Lane _North, 
Plymouth, MA 02360 
(617) 553-4311 
Circle 510 

CORONA DATA SYSTEMS INC. 
31324 Via Colinas, Suite 110 
Westlake Village, CA 91320 
(818) 991-8120 
Circle 511 

CORVUS SYSTEMS INC. 
2029 O'Toole Ave. 
San Jose, CA 95131 
(408) 946-7700 
Circle 512 

CRADEN PERIPHERALS CORP. 
204 Cooper Center 
North Park Drive 
Pennsauken, NJ 08109 
(609) 488-0700 
Circle 513 

CROMEMCO INC. 
280 Bernardo Ave. , P.O. Box 74005 
Mountain View, CA 94039 
(415) 964-7400 
Circle 514 

CTS CORP., ELECTRONIC 
PRODUCTS GROUP, KNIGHTS DIV. 
400 Reimann Ave. 
Sandwich, IL 60548 
(815) 786-8411 
Circle 515 

CVM SYSTEMS 
577 Manzanita Ave. 
Chica, CA 95926 
(916) 895-8321 
Circle 516 

CYBERNEX LTD. 
1257 Algoma Rd ., P.O. Box 9086 
Ottawa, Ontario, K1 G 3T8, Canada 
(613) 741-1540 
Circle 517 

CYNTHIA PERIPHERAL CORP. 
766 San Aleso Ave. 
Sunnyvale, CA 94086 
(408) 745-0855 
Circle 518 

DAEWOO TELECOM CO. 
100 Daewoo Pl. 
Carlstadt, NJ 07072 
(201) 935-8700 
Circle 519 

DAISYWRITER (DIV. OF COMPUTERS 
INTERNATIONAL) 
3540 Wilshire Blvd., #401 
Los Angeles, CA 90010 
(213) 386-3111 
Circle 520 
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DATA ELECTRONICS INC. 
10150 Sorrento Valley Rd . 
San Diego, CA 92121 
(619) 452-7840 
Circle 521 

DATA GENERAL CORP. 
4400 Computer Dr. 
Westboro, MA 01580 
(617) 366-8911 
Circle 522 

DATA MACHINES 
INTERNATIONAL INC. 
3330 W. Market St. 
Akron, OH 44313 
(216) 867-3700 
Circle 523 

DATAPRODUCTS NEW ENGLAND 
(for modems) 
Barnes Park North 
Wallingford, CT 06492 
(202) 265-7151 
Circle 532 

DATARAM CORP. 
Princeton Rd. 
Cranbury, NJ 08512 
(609) 799-0071 
Circle 533 

DATASOUTH COMPUTER CORP. 
P.O. Box 240947 
Charlotte, NC 28224 
(704) 523-8500 
Circle 534 

DATA PERIPHERALS CORP., (see DATASTREAM 
DISCTRON, INC.) COMMUNICATIONS INC. 

DATA PRINTER CORP. 
99 Middlesex St. 
Malden, MA 02148 
(617) 321-2400 
Circle 524 

DATA SYSTEMS DESIGN INC. 
2241 Lundy Ave. 
San Jose, CA 95131 
(408) 946-5800 
Circle 525 

DATA TERMINALS & 
COMMUNICATIONS 
590 Division St. 
Campbell , CA 95008 
(408) 378-1112 
Circle 526 

DATAFLUX 
1050 Stewart Dr. 
Sunnyvale, CA 94086 
(408) 732-7070 
Circle 527 

DATAMAXX 
1815 South Gadsden 
Talahassee, FL 32308 
(904) 224-8213 
Circle 528 

DATAMEDIA CORP. 
7401 Central Highway 
Pennsauken, NJ 08109 
(609) 665-5400 
Circle 529 

DATAPOINT CORP. 
9725 Datapoint Dr. 
San Antonio, TX 78284 
(512) 699-7000 
Circle 530 

DATAPRODUCTS CORP. 
6200 Canoga Ave. 
Woodland Hills, CA 91365 
(213) 887-3924 
Circle 531 

2520 Mission College Blvd. 
Santa Clara, CA 95050 
(408) 986-8022 
Circle 535 

DATAVUE CORP. 
225 Technology Park 
Norcross, GA 30092 
(404) 449-5961 
Circle 536 

DATEC INC. 
200 Eastowne Dr., Suite 116 
Chapel Hill , NC 27514 
(919) 929-2135 
Circle 537 

DATEL-INTERSIL INC. 
11 Cabot Blvd. 
Mansfield, MA 02048 
(617) 339-9341 
Circle 538 

DATREX INC. 
3536 W. Osborn Rd. 
Phoenix, AZ 85019 
(602) 272-9491 
Circle 539 

DAVONG SYSTEMS INC. 
217 Humboldt Court Dr. 
Sunnyvale, CA 94089 
(408) 734-4900 
Circle 540 

DECISION DATA COMPUTER CORP. 
100 Witmer Rd . 
Horsham, PA 19044 
(215) 67 4-3300 
Circle 541 

DELPHAX SYSTEMS 
977 Pantera Dr. 
Mississauga, Ontario 
L4W 2W6, Canada 
(416) 624-2643 
Circle 542 



DENTRONIX SYSTEMS INC. DIRECT INC. ELECTRONIC PROCESSORS INC. 
2635 Croddy Way 4201 Burton Dr. 1265 W. Dartmouth Ave. 
Santa Ana, CA 92704 Santa Clara, CA 95054 Englewood, CO 8011 O 
(714) 891-8147 (408) 980-1414 (303) 761-8540 
Circle 543 Circle 554 Circle 565 

DEVELCON ELECTRONICS INC. DISC TECH ONE INC. EMULEX CORP. 
4037 Swamp Rd . 849 Ward Dr. 3545 Harbor Blvd. 
Doylestown, PA 18901 Santa Barbara, CA 93111 P.O. Box 6725 
(215) 348-1900 (805) 964-3535 Costa Mesa, CA 92626 
Circle 544 Circle 555 (714) 662-5600 

Circle 566 
DIABLO SYSTEMS INC. DISCTRON INC. 
P.O. Box 5030 1701 McCarthy Blvd. ENVISION 
Fremont, CA, 94537 Milpitas, CA 95035 631 River Oaks Pkwy. 
(415) 498-7000 (408) 946-6692 San Jose, CA 95134 
Circle 545 Circle 556 (408) 946-9755 

Circle 567 
DICOM INDUSTRIES INC. OMA SYSTEMS CORP. 
473 Macara Ave., #705 601 Pine Ave. EPSON AMERICA INC. 
Sunnyvale, CA 94086 Goleta, CA 93117 OEM PRODUCTS DIV. 
(408) 732-1060 (805) 683-3811 23530 Hawthorne Blvd. 
Circle 546 Circle 557 Torrance, CA 90505 

(213) 373-9511 
DIGl-DATA CORP. DRIVETEC INC. Circle 568 
8580 Dorsey Run Road 2140 Bering Dr. 
Jessup, MD 20794 San Jose, CA 95131 ERGOTRON INC. 
(3P1) 498-0200 (408) 942-2222 5637 Woodlawn Blvd. 
Circle 547 Circle 558 Minneapolis, MN 55417 

(612) 724-4952 
DIGICO COMPUTERS LTD. DTI INC. Circle 569 
32 York Rd. 30 Uxbridge Rd ., P.O. Box 207 
Leeds, Yorkshire, England Mendon, MA 01756 ERICSSON 
(0532) 486688 (617) 478-2136 (for modems) 
Circle 548 Circle 559 Box 420, S-135 

24, Tyreso, Sweden 
DIGITAL ASSOCIATES CORP. DURANGO SYSTEMS INC. (468) 742-4000 
1039 E. Main St. 3003 N. First St. Circle 570 
Stamford, CT 06902 San Jose, CA 95134 
(203) 327-9210 (408) 946-5000 ERICSSON RADIO SYSTEMS AB 
Circle 549 Circle 560 Dept. A, S-16380 

Stockholm, Sweden 
DIGITAL DEVELOPMENT CORP. EATON CORP. (08) 7521000 
8650 Balbo11 Ave. 901 S. 12th St. Circle 571 
San Diego, CA 92123 Watertown, WI 53094 
(714) 278-9920 (414) 261-4070 ESPRIT SYSTEMS INC. 
Circle 550 Circle 561 100 Marcus Dr. 

Melville, NY 11747 
DIGITAL EQUIPMENT CORP. EICON RESEARCH 11\!C. (516) 293-5600 
146 Main St. 2157 Park Blvd . Circle 572 
Maynard, MA 01654 Box 60456 
(617) 897-5111 Palo Alto , CA 94306 EVOTEK CORP. 
Circle 551 (415) 326-2164 1220 Page Ave. 

Circle 562 Fremont, CA 94538 
DIGITAL MATRIX CORP. (415) 490-3100 
96 West Dudleytown Rd. ELCOMATIC LTD. Circle 573 
Bloomfield, CT 06002 Kirktonfield, Nielston 
(203) 242-3040 Glasgow, Scotland EXTEL CORP. 
Circle 552 (041) 881-5825 4000 Commercial Ave. 

Circle 563 Northbrook, IL 60062 
DIGITEC CORP. (312) 291-2500 
P.O. Box 458, 918 Woodley Rd. ELECTRO MECHANICAL Circle 574 
Dayton, OH 45401 SYSTEMS INC. 
(513) 254-6251 801 W. Bradley Ave. FACIT INC. 
Circle 553 Champaign, IL 61820 235 Main Dunstable Rd. 

(217) 359-7125 Nashua, NH 03061 
Circle 564 (603) 833-4157 

Circle 575 
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FALCO DATA PRODUCTS INC. 
1286 Lawrence Stations Rd. 
Sunnyvale, CA 94089 
(408) 745-7123 
Circle 576 

FEEDBACK DATA LTD. 
Uckfield, East Sussex 
TN722 1 PT, England 
0825-61411 
Circle 5n 

FLORIDA DATA CORP. 
6000 John Rodes Blvd. 
Melbourne, FL 32935 
(305) 259-4700 
Circle 578 

FUJITSU AMERICA INC. 
3075 Oakmead Village Ct. 
Santa Clara, CA 95051 
(408) 988-8100 
Circle 579 

FUJITSU AMERICA INC. 
(for printers) 
3055 Orchard Dr. 
San Jose, CA 95134 
(408) 946-8777 
Circle 580 

GANDALF DATA INC. 
1019 S. Noel Ave . 
Wheeling, IL 60090 
(312) 541-6060 
Circle 581 

GENERAL BUSINESS 
TECHNOLOGY INC. 
1891 McGaw Ave. 
Irvine, CA 92714 
(714) 261-1891 
Circle 582 

GENERAL DATACOMM 
INDUSTRIES INC. 
One Kennedy Ave. 
Danbury, CT 06810 
(203) 797-0711 
Circle 583 

GENERAL DIGITAL CORP. 
700 Burnside Ave. 
East Hartford , CT 06108 
(203) 528-9041 
Circle 584 

GENERAL TERMINAL CORP. 
3001 South Daimler 
Santa Ana, CA 92705 
(714) 546-3551 
Circle 585 

GENICOM CORP. 
One General Electric Drive 
Waynesboro, VA 22980 
(703) 949-1 170 
Circle 586 
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GENIE COMPUTER CORP. 
31131 Via Colinas, Suite 607 
Westlake Village, CA 92626 
(213) 991-6210 
Circle 587 

GENISCO COMPUTERS CORP. 
(for terminals) 
3545 Cadillac Ave. 
Costa Mesa, CA 92626 
(714) 556-4916 
Circle 588 

GENISCO MEMORY 
PRODUCTS CORP. 
(for tape drives) 
1 087 4 Hope St. 
Cypress, CA 90630 
(714) 220-0720 
Circle 589 

GRAPHON CORP. 
2255 H. Martin Ave. 
Santa Clara, CA 95050 
(408) 980-8500 
Circle 590 

GRINNELL SYSTEMS CORP. 
6410 Via Del Oro Dr. 
San Jose, CA 95119 
(408) 629-9191 
Circle 591 

HARRIS CORP. 
COMPUTER SYSTEMS DIV. 
2101 Cypress Creek Rd. 
Ft. Lauderdale, FL 33309 
(305) 974-1700 
Circle 592 

HAYES MICROCOMPUTER 
PRODUCTS INC. 
5923 Peachtree Industrial Blvd. 
Norcross, GA, 30092 
(404) 449-8791 
Circle 593 

HAZELTINE CORP. (see ESPRIT) 

HEATH DATA SYSTEMS 
Hilltop Rd. 
St. Joseph, Ml 49085 
(616) 982-3200 
Circle 594 

HEWLETT-PACKARD CO. 
(General Inquiries) 
1820 Embarcadero Rd. 
Palo Alto, CA 94303 
(800) 367-4772 
Circle 595 

HEWLETT-PACKARD CO. 
(for terminals) 
8000 Foothills Blvd. 
Roseville, CA 95678 
(916) 786-8000 
Circle 596 

HEWLETT-PACKARD CO. 
(for line printers) 
P.O. Box 15 
Boise, ID 83705 
(208) 323-6000 
Circle 597 

HEWLETT-PACKARD CO. 
(for floppy drives, 51/4-in. hard drives) 
3404 E. Harmony Rd. 
Ft. Collins, CO 80525 
(303) 226-3800 
Circle 598 

HEWLETT-PACKARD CO. 
(for character printers) 
P.O. Box C-006 
Vancouver, WA 98668-C006 
(206) 254-8110 
Circle 599 

Hl-G PRINTERS CORP. 
(now DIGITAL MATRIX CORP.) 

HI-TECH PERIPHl:iRALS CORP. 
15192 Triton Lane 
Huntington Beach, CA 92649 
(714) 891-0027 
Circle 600 

HIGHTRACK COMPUTER 
TECHNIK GMBH 
Bundesallee 36/37 
D-1000 Berlin 31, 
Federal Republic of Germany 
(030) 86 0507 
Circle 601 

HITACHI AMERICA LTD. 
950 Elm Ave., Suite 100 
San Bruno, CA 94066 
(415) 872-1902 
Circle 602 

HMW DATA SYSTEM GMBH 
Otto-Hahn Strasse 26 
D-8012 Ottobrun 
Federal Republic of Germany 
089/609 70 7 4 
Circle 603 

HMW ENTERPRISES INC. 
604 Salem Rd. 
Etters, PA 17319 
(717) 938-4691 
Circle 604 

HONEYWELL INFORMATION 
SYSTEMS INC. . 
200 Smith St. 
Waltham, MA 02154 
(617) 895-6000 
Circle 605 

HUMAN DESIGNED SYSTEMS INC. 
3440 Market St. 
Philadelphia, PA 19104 
(215) 382-5000 
Circle 606 



IBIS SYSTEMS INC. 
5775 W. Lindero Canyon Rd. 
Westlake Village, CA 91361 
(213) 706-2505 
Circle 607 

IBM CORP. 
900 King St. 
Rye Brook, NY 10573 
(914) 934-4836 
Circle 608 

ICOT CORP. 
830 Maude Ave. 
P.O. Box 7248 
Mountain View, CA 94039 
( 41 5) 964-4635 
Circle 609 

ID SYSTEMS CORP. 
4089 Leap Rd. 
Hilliard, OH 43026 
(614) 876-1595 
Circle 610 

IMLAC CORP. 
150 A St., New England Industrial Park 
Needham, MA 02194 
(617) 449-4600 
Circle 611 

IMS INTERNATIONAL 
2800 Lockheed Way 
Carson City, NV 89701 
(702) 883-7611 
Circle 612 

I NCO MM 
115 N. Wolf Rd. 
Wheeling, IL 60090 
(312) 459-8881 
Circle 613 

INDUSTRIAL DATA 
TERMINAL CORP. 
173 Heatherdown Dr. 
Westerville, OH 43081 
(614) 882-3282 
Circle 614 

INFINET INC. 
6 Shattuck Rd . 
Andover, MA 0181 O 
(617) 681-0600 
Circle 615 

INFOSCRIBE INC. 
2720 S. Croddy Way 
Santa Ana, CA 92704 
(714) 641-8595 
Circle 616 

INFOTRON SYSTEMS CORP. 
Cherry Hill Ind. Ctr., 9 N. Olney Ave. 
Cherry Hill, NJ 08003 
(609) 424-9400 
Circle 617 

220 

INMAC, DATACOM DIV. 
2350 Zanker Rd. 
San Jose, CA 95131 
(408) 945-1800 
Circle 618 

INNOTRONICS CORP. 
Brooks Rd. 
Lincoln, MA 01773 
(617) 259-0600 
Circle 619 

INNOVATIVE DATA TECHNOLOGY 
4060 Morena Blvd. 
San Diego, CA 92117 
(619) 270-3990 
Circle 620 

INSTOR CORP. 
175 Jefferson Dr. 
Menlo Park, CA 94025 
( 415) 326-9830 
Circle 621 

INTECOLOR CORP.(AN INTELLIGENT 
SYSTEMS CO.) 
225 Technology Pk. 
Norcross, GA 30092 
(404) 499-5961 
Circle 622 

INTEGRATED DESIGN 
ENGINEERING INC. 
P.O. Box 16307 
St. Louis, MO, 63125 
(314) 343-0005 
Circle 623 

INTELLIGENT SYSTEMS CORP. 
(see INTECOLOR CORP.) 

INTERFACE INC. 
7630 Alabama Ave. #6 
Canoga Park, CA 91304 
(213) 341-7914 
Circle 624 

INTERFACE TECHNOLOGY INC. 
10500 Kahlmeyer Dr. 
St. Louis, MO 63132 
(314) 426-6880 
Circle 625 

INTERGRAPH CORP. 
One Madison Industrial Pk. 
Huntsville, AL 35801 
(205) 772-2000 
Circle 626 

INTERNATIONAL MEMORIES INC. 
10381 Bandley Dr. 
Cupertino, CA 95014 
(408) 446-9779 
Circle 627 

INTERPHASE CORP. 
13667 Floyd Cir. 
Dallas, TX 75243 
(214) 350-9000 
Circle 628 

INTERTEL INC. 
(See INFINET INC) 

!OMEGA CORP. 
4646 S. 1500 West 
Odgen, UT 84405 
(801) 392-2171 
Circle 629 

IRWIN MAGNETICS 
2311 Green Rd. 
Ann Arbor, Ml 48105 
(313) 996-3300 
Circle 630 

IRWIN OLIVETTI, INC. 
(see OPE PRINTERS, INC.) 

ITHACA INTERSYSTEMS INC. 
1650 Hanshaw Rd. 
Ithaca, NY, 14850 
(607) 273-2500 
Circle 631 

ITT COURIER TERMINAL 
SYSTEMS INC. 
1515 W. 14th St. 
Tempe, AZ 82581 
(602) 894-7000 
Circle 632 

JANOME SEWING MACHINE CO. 
1-1- 3-Chome, Kyobashi , 
Chuoku, Tokyo, 104,Japan 
3-277-2270 
Circle 633 

JAPAN COMPUTER CORP. 
Naito Bldg., Nihonbashi 
Hamacho 2-25-1 
Chuo-Ku, Tokyo, 103, Japan 
(03) 669-3066 
Circle 634 

JAPAN DIGITAL LABORATORY 
c/o Pacific Technology Service Inc. 
332 Pine St., Suite 61 O 
San Francisco, CA 94104 
(415) 956-3926 
Circle 635 

KAYE INSTRUMENTS 
15 De Angelo Dr. 
Bedford, MA 01730 
(617) 275-0300 
Circle 636 

KEL INC. 
400 W. Cummings Park, Suite 5300 
Woburn, MA 01801 
(617) 933-7852 
Circle 637 

KENNEDY CO. 
1600 S. Shamrock Ave. 
Monrovia, CA 92714 
(714) 261-0291 
.Circle 638 

MINI-MICRO SYSTEMS/April 19, 1984 



KIMTRON CORP. MANNESMAN TALLY INC. MEMOREX CORP. 
2255 I Martin Ave. 8301 S. 180th St. COMMUNICATIONS GROUP 
Santa Clara, CA 95050 Kent, WA 98032 (for terminals , printers) 
(408) 727-1510 (206) 251-5500 18922 Forge Dr. 
Circle 639 Circle 650 Cupertino, CA 95014 

(408) 996-9000 
KINEX CORP. MATCHLESS SYSTEMS Circle 660 
6950 Bryan Dairy Rd. 18444 S. Broadway 
Largo, FL 33543 Gardena, CA 90248 MEMOREX CORP. 
(813) 541-6404 (213) 327-1010 (for disk drives) 
Circle 640 Circle 651 San Tomas and Central Expwy. 

Santa Clara, CA 95052 
LANPAR TECHNOLOGIES LTD; MATROX ELECTRONIC (408) 987-1000 
85 Torbay Rd. SYSTEMS LTD. Circle 661 
Markham, Ontario, Canada 5800 Andover Ave. 
CD L3R 1G7 T.M.R. Quebec, MEPCOM INTERNATIONAL INC. 
(416) 475-9123 H4T 1 H4, Canada P.O. Box 610719 
Circle 641 (514) 735-1182 Dallas, TX 75261 

Circle 652 (214) 641-6901 
LEADING EDGE PRODUCTS INC. Circle 662 
225 Turnpike St. MAXTOR CORP. 
Canton, MA 02021 61 East Daggett Drive MICOM SYSTEMS INC. 
(617) 828-8150 San Jose, CA 95134 20151 Nordhoff St. 
Circle 642 (408) 942-1700 Chatsworth, CA 91311 

Circle 653 (213) 998-8844 
LEAR SIEGLER INC. Circle 663 
DATA PRODUCTS DIV. MOS 
714 N. Brookhurst St. (see MOHAWK DATA SCIENCES) MICRO-BAUD SYSTEMS INC. 
Anaheim, CA 92803 3393 De La Cruz Blvd . 
(714) 774-1010 MEGADATA CORP. Santa Clara, CA 95050 
Circle 643 35 Orville Dr. (408) 727-5275 

Bohemia, NY 11716 Circle 664 
LEE DATA CORP. (516) 589-6800 
7075 Flying Cloud Dr. Circle 654 MICRO DESIGN 
Minneapolis, MN 55344 6301 Manchacha Rd. 
(612) 828-0300 MEGALOGIC CORP. Austin , TX 78745 
Circle 644 9659 National Rd. (512) 441-7890 

Brookville, OH 45309 Circle 665 
LEENSHIRE LTD. (513} 883-5222 
Moorside Rd. Circle 655 MICRO DISPLAY SYSTEMS INC. 
Winnall , Winchester, 1310 Vermillion St., P.O. Box 455 
Hants, S023 ?RX, England MEGATAPE CORP. Hastings, MN 55033 
Circle 645 1041 Hamilton Rd., P.O. Box 317 (800) 328-9524 

Duarte, CA 91010-0317 Circle 666 
LEXICON CORP. (213) 357-9921 
(for printers, modems) Circle 656 MICRO MAINFRAME 
1541 N.W. 65th Ave. 11325 Sunrise Gold Cir., Bldg. A 
Ft. Lauderdale, FL 33313 MEGATEK CORP. Rancho Cordova, CA 95670 
(305) 792-4400 9605 Scranton Rd . (916) 635-3997 
Circle 646 San Diego, CA 92121 Circle 667 

(619) 455-5590 
LEXIDATA CORP. Circle 657 MICRO PERIPHERALS INC. 
755 Middlesex Turnpike (for disk drives) 
Billerica, MA 01865 MEGAVAULT 9754 Deering Ave. 
(617) 663-8550 6431 Independence Ave. Chatsworth, CA 91311 
Circle 647 Woodland Hills, CA 91367 (213) 709-4202 

(213) 884-7300 Circle 668 
LIBERTY ELECTRONICS USA Circle 658 
625 Third St. MICRO PERIPHERALS INC. 
San Francisco, CA 94107 MEMODYNE CORP. (for printers) 
(415) 543-7000 220 Reservoir St. 4426 S. Century Dr. 
Circle 648 Needham Heights, MA 02194 Salt Lake City, UT 84123 

(617) 444-7000 (801) 263-3081 
LYNWOOD INTERNATIONAL Circle 659 Circle 669 
Park House, The High Street 
Alton, Hampshire, 
GU34 1 EN , England 
(0420) 84888 
Circle 649 
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MICRO PRODUCTS CO. 
DIV. OF C3 INC. 
11425 Isaac Newton Square So. 
Reston, VA 22091 
(703) 471-6000 
Circle 670 

MICRO-TERM INC. 
512 Rudder Rd. 
St. Louis, MO 63026 
(314) 343-6515 
Circle 671 

MICROCOM 
1400A Providence Hwy. 
Norwood, MA 02062 
(617) 762-9310 
Circle 672 

MICROCOMPUTER MEMORIES INC. 
7444 Valjean Ave. 
Van Nuys, CA 91406 
(818) 782-2222 
Circle 673 

MICRODATA CORP. 
P.O. Box 19501 
Irvine, CA 92708 
(714) 250-1000 
Circle 674 

MICROPLEX INC. 
1977 State College Rd . 
Anaheim, CA 92806 
(714) 634-1535 
Circle 675 

MICRO POLIS CORP. 
21123 Nordhoff St. 
Chatsworth, CA 91311 
(213) 709-3306 
Circle 676 

MICROSCI CORP. 
2158 So. Hathaway St. 
Santa Ana, CA 92705 
(714) 241-5600 
Circle 677 

MICROSCIENCE 
INTERNATIONAL CORP. 
575 E. Middlefield Rd. 
Mountain View, CA 94043 
(415) 961 -2212 
Circle 678 

MILTOPE CORP. 
1770 Walt Whitman Rd. 
Melville, NY 11747 
(516) 420-0200 
Circle 679 

MINISCRIBE CORP. 
1871 Lefthand Circle 
Longmont, CO 80501 
(303) 651 -6000 
Circle 680 
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MITSUBISHI ELECTRONICS 
AMERICA INC. 
991 Knox St. 
Torrance, CA 90502 
(213) 515-3993 
Circle 681 

MODULAR COMPUTER SYSTEMS 
(MODCOMP) 
P.O. Box 6099 
Ft. Lauderdale, FL 33310 
(305) 97 4-1380 
Circle 682 

MORROW DESIGNS INC. 
600 McCormick St. 
San Leandro, CA 94577 
(415) 430-1970 
Circle 683 

MOTOROLA MICROSYSTEMS 
(for disk drives, terminals) 
2900 S. Diablo Way 
Tempe, AZ 85282 
(602) 829-3244 
Circle 684 

MOUNTAIN COMPUTER 
300 El Pueblo Rd. 
Scotts Valley, CA 95066 
(418) 438-6650 
Circle 685 

MOYA CORP. 
9001 Oso Ave 
Chatsworth, CA 91311 
(213) 700-1200 
Circle 686 

MULTI-TECH SYSTEMS INC. 
82 2nd Ave. S.E. 
New Brighton, MN 55112 
(612) 631-3550 
Circle 687 

MYARC 
P.O. Box 140 
Basking Ridge, NJ 07920 
(201) 766-1700 
Circle 688 

NATIONAL MEMORY 
SYSTEMS CORP. 
355 Earhart Way 
Livermore, CA 94550 
(415) 443-1669 
Circle 689 

NCR COMTEN INC. 
2700 Snelling Ave. No. 
St. Paul, MN 55113 
(612) 638-7391 
Circle 690 

NCR CORP. 
1700 S. Patterson Blvd., USG 3 
Dayton, OH 45479 
(513) 445-5000 
Circle 691 

NCR CORP. 
(for disk subsystems) 
3718 N. Rock Rd. 
Wichita, KS 67226 
(316) 688-8510 
Circle 692 

NEC AMERICA INC. 
(for modems) 
1012 Stewart Dr. 
Sunnyvale, CA 94086 
(415) 737-7711 
Circle 693 

NEC INFORMATION SYSTEMS INC. 
(for disks, printers) 
1414 Massachusetts Ave. 
Boxboro, MA 01719 
(617) 264-8000 
Circle 694 

NEW WORLD COMPUTER CO. INC. 
6624 Owens Dr. 
Pleasanton, CA 94566 
(415) 463-0330 
Circle 695 

NEWBURY DATA RECORDING 
Hawthorne Rd., The Causeway 
Staines, Middlesex, 
TW18 3BJ, England 
(0784) 61500 
Circle 696 

NISSEI SANGYO AMERICA LTD. 
(DIV. of TOKYO ELECTRIC CO.) 
825 Third Ave. · 
New York, NY 10022 
(212) 755-2900 
Circle 697 

NORTH ATLANTIC INDUSTRIES 
QANTEX DIV. 
60 Plant Ave. 
Hauppauge, NY 11788 
(516) 582-6060 
Circle 698 

NORTHERN TECHNOLOGIES LTD. 
(see LANPAR TECHNOLOGIES INC.) 

NORTHERN TELECOM INC. 
MEMORY SYSTEMS DIV. 
100 Phoenix Dr. , P.O. Box D 
Ann Arbor, Ml 48106 
(313) 973-4600 
Circle 699 

NORTHERN TELECOM INC. 
(for modems) 
9705 Data Park, P.O. Box 1222 
Minneapolis, MN 55440 
(612) 932-8431 
Circle 700 
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NOVATION INC. 
20409 Prairie St., Box 2875 
Chatsworth, CA 91311 
(213) 996-5060 
Circle 701 

OKI DATA CORP. 
532 Fellowship Rd. 
Mount Laurel, NJ 08054 
(609) 235-2600 
Circle 702 

OLYMPIA USA 
Route 22, Box 22 
Somerville, NJ 08876 
(201) 722-7000 
Circle 703 

OMNITEC DATA 
(now DEVELCON ELECTRONICS) 

ONTEL CORP. 
250 Crossways Park Dr. 
Woodbury, NY 11797 
(516) 364-2121 
Circle 704 

ONYX SYSTEMS INC. 
25 E. Trimble Rd . 
San Jose, CA 95131 
(408) 946-6330 
Circle 705 

OPE PRINTERS INC. 
505 White Plains Rd. 
Tarrytown, NY 10591 
(914) 631-3000 
Circle 706 

PANASONIC INDUSTRIAL CO. 
1 Panasonic Way . 
Secaucus, NJ 07094 
(201) 348-5337 
Circle 707 

PARADYNE CORP. 
8550 Ulmerton Rd., Bldg. A. 
Largo, FL 33540 
(813) 530-2000 
Circle 708 

PDS TECHNOLOGIES INC. 
2000 Black Rock Turnpike 
Fairfield, CT 06430 
(203) 366-4089 
Circle 709 

PENRIUDATACOMM 
207 Perry Pkwy. 
Gaithersburg, MD 20877 
(301) 921-8600 
Circle 710 

PERCOM DATA CO. INC. 
11220 Page Mill Rd. 
Dallas, TX 75243 
(800) 527-1222 
Circle 711 
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PEREX LTD. 
9 Arkwright Rd. 
Reading, Berkshire, 
RG20EA, England 
(0734) 751054 
Circle 712 

PERIPHERAL TECHNOLOGY INC. 
(for tape drives) 
1385 Industrial Blvd. 
Southampton, PA 18966 
(215) 364-1560 
Circle 713 

PERIPHERAL TECHNOLOGY INC. 
(for terminals) 
14784 N.E. 95th 
Redmond, WA 98052 
(206) 881-6691 
Circle 714 

PERRY DATA SYSTEMS INC. 
3401 Spring Forest Rd. 
P.O. Box 58535 
Raleigh, NC 27605 
(919) 876-8100 
Circle 715 

PERSCI INC. 
12624 Daphne Ave. 
Hawthorne, CA 90250 
(213) 777-7536 
Circle 716 

PERTEC PERIPHERALS CORP. 
9600 Irondale Ave. 
Chatsworth, CA 91311 
(213) 882-0030 
Circle 717 

PHAZE INFORMATION 
MACHINES CORP. 
7650 E. Redfield Rd. 
Scottsdale, AZ 85260 
(602) 991-6855 
Circle 718 

PHI TECHNOLOGIES INC. 
4605 North Stiles 
Oklahoma City, OK 73105 
(405) 521-9000 
Circle 719 

PHILIPS PERIPHERALS INT'L. 
B~x 310217 
Siegen D5900 
Federal Republic of Germany 
(49) 271-3850-651 
Circle 720 

PHILIPS PERIPHERALS INC. 
385 Oyster Pt. Blvd., #12 
S. San Francisco, CA 94080 
( 415) 952-3000 
Circle 721 

PHOENIX COMPUTER 
GRAPHICS INC. 
P.O. Box 52667 
Lafayette, LA 70506 
(318) 234-0063 
Circle 722 

PINZONE & ASSOCIATES 
EMULOG DIV. 
807 S. Main 
Duncanville, TX 75137 
(214) 780-1600 
Circle 723 

PLESSEY PERIPHERAL SYSTEMS 
DISTRIBUTOR PRODUCTS DIV. 
(for printers, disk drives) 
2632 Du Bridge Ave. 
Irvine, CA 92714 
(714) 540-6288 
Circle 724 

PLESSEY PERIPHERAL SYSTEMS 
(for terminals) 
15542 Mosher Ave. 
Tustin , CA 92680 
(714) 731-2440 
Circle 725 

PLESSEY PERIPHERAL SYSTEMS 
(for tape drives) 
17 466 Daimler 
Irvine, CA 92714 
(714) 540-9945 
Circle 726 

POLYMORPHIC SYSTEMS 
5330 Debbie Rd. 
Santa Barbara, CA 93111 
(805) 967-0468 
Circle 727 

PRENTICE CORP. 
266 Caspian Dr., P.O. Box 3544 
Sunnyvale, CA 94088-3544 
(408) 734-9810 
Circle 728 

PRIAM CORP. 
20 W. Montague Expwy. 
San Jose, CA 95134 
(408) 946-4600 
Circle 729 

PRIMAGES INC. 
620 Johnson Ave. 
Bohemia, NY 11716 
(516) 567-8200 
Circle 730 

PRIME COMPUTER INC. 
Prime Park 
Natick, MA 01760 
(617) 655-8000 
Circle 731 



PRINTACOLOR CORP. 
P.O. Box 52 
Norcross, GA 30092 
(404) 448-2675 
Circle 732 

PRINTEK INC. 
1517 Townline Rd . 
Benton Harbor, Ml 49022 
(616) 925-3200 
Circle 733 

PRINTER PRODUCTS 
DIV. OF CAPITOL CIRCUITS 
24 Denby Rd. 
Allston, MA 02134 
(617) 787-2030 
Circle 734 

PRINTER SYSTEMS CORP. 
9055 Comprint Ct. Suite 200 
Gaithersburg , MD 20877 
(301) 869-8524 
Circle 735 

PRINTRONIX INC. 
17500 Cartwright Rd. 
P.O. Box 19559 
Irvine, CA 92713 
(714) 863-1900 
Circle 736 

PROMED TECHNOLOGIES INC. 
17971 H Sky Park Circle 
Irvine, CA 92714 
(714) 250-0433 
Circle 737 

PROTOCOL COMPUTERS INC. 
6150 Canoga Ave., #100 
Woodland Hills, CA 91367-3773 
(213) 716-5500 
Circle 738 

PSITECH 
16902 Von Karman Ave. 
Irvine, CA 92714 
(714) 863-0981 
Circle 739 

QANTEX CORP. 
(see NORTH ATLANTIC INDUSTRIES) 

QDP (see QUASAR DATA PRODUCTS) 

QUALITY COMPUTER SERVICES 
(see QUCES INC.) 

QUANTUM CORP. 
1804 McCarthy Blvd. 
Milpitas, CA 95035 
(408) 262-1100 
Circle 740 

QUASAR DATA PRODUCTS (QDP) 
10330 Brecksville Rd. 
Cleveland, OH 44141 
(216) 526-0838 
Circle 741 
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QUCES INC. 
3 Quces Dr. 
Metuchen, NJ 08840 
(201) 548-2135 
Circle 742 

QUENTIN RESEARCH 
9207 Eton St. 
Chatsworth, CA 91311 
(818) 709-6500 
Circle 743 

QUME CORP. 
2350 Qume Dr. 
San Jose, CA 95131 
(408) 942-4000 
Circle 744 

QWINT SYSTEMS INC. 
3693 Commercial Ave. 
Northbrook, IL 60062 
(312) 498-5060 
Circle 745 

RACAL-MILGO INC. 
COMPUTER PRODUCTS DIV. 
(for printers, terminals) 
6250 N.W. 27th Way 
Ft. Lauderdale, Fl. 33309 
(305) 979-4000 
Circle 746 

RACAL-MILGO 
INFORMATION SYSTEMS 
(for modems) 
8600 N.W. 41st St. 
Miami, FL 33166 
(305) 591-5151 
Circle 747 

RACAL-VADIC INC. 
1525 McCarthy Blvd. 
Milpitas, CA 95035 
(408) 946-2227 
Circle 748 

RADIO SHACK 
1 Tandy Center 
Fort Worth, TX 76102 
(817) 390-3839 
Circle 749 

RAIA MICROCOMPUTER CORP. 
4101 Burton Dr. 
Santa Clara, CA 95050 
(408) 988-1790 
Circle 750 

RAMTEK CORP. 
2211 Lawson Lane 
Santa Clara, CA 95050 
(408) 988-2211 
Circle 751 

RASTER TECHNOLOGIES INC. 
9 Executive Pk. Dr. 
North Billerica, MA 01862 
(617) 667-8900 
Circle 752 

RAYMOND ENGINEERING INC. 
RAYCORDER PRODUCTS DIV. 
217 Smith St. 
Middletown, CT 06457 
(203) 632-1000 
Circle 753 

RCA MICROCOMPUTER PRODUCTS 
New Holland Ave. 
Lancaster, PA 17604 
(717) 397-7661 
Circle 754 

REMEX, DIV. OF EX-CELL-0 CORP. 
2991 White Star 
Anaheim, CA 92806 
(714) 630-7020 
Circle 755 

RENEX CORP. 
6901 Old Keene Mill Rd. 
Suite 500 
Springfield, VA 22150 
(703) 451-2200 
Circle 756 

RIXON INC. 
2120 Industrial Pkwy. 
Silver Spring, MD 20904 
(301) 622-2121 
Circle 757 

ROCKWELL INTERNATIONAL CORP. 
SEMICONDUCTOR PRODUCTS DIV. 
4311 Jamboree Rd. 
P.O. Box C 
Newport Beach, CA 92660 
(714) 833-4600 
Circle 758 

RODIME PLC. 
Nasmyth Rd., 
Fife, Glenrothes, 
KY7 5QR, Scotland 
(0592) 757441 
Circle 759 

RODIME PLC. 
25801 Obrero, Suite 6 
Mission Viejo , CA 92691 
(714) 770-3085 
Circle 760 

ROSSCOMP CORP. 
16643 Valley View Ave. 
Cerritos, CA 90701 
(213) 926-5533 
Circle 761 
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SANKYO SEIKI 
MANUFACTURING CO. LTD. 
1-17-2, Shinbashi 
Minato-ku, Tokyo, 105, Japan 
{03) 508-1154 
Circle 762 

SANKYO SEIKI AMERICA INC. 
20911 Western Ave. 
Torrance, CA 90501 
(213) 321-0320 
Circle 763 

SANTEC CORP. 
9 Columbia Dr. 
Amherst, NH 03031 
(603) 882-1000 
Circle 764 

SAYLOR ELECTRONICS 
INTERNATIONAL 
400 Hot Springs Rd . 
Carson City, NV 89701 
(702) 883-4184 
Circle 765 

SCI SYSTEMS INC. 
5000 Technology Dr. 
P.O. Box 1000 
Huntsville, AL 35807 
(205) 882-4360 
Circle 766 

SCIENTIFIC LABS 
935 S. Gilbert 
Anaheim, CA 92804 
(714) 978-0262 
Circle 767 

SCIENTIFIC MICRO SYSTEMS INC. 
777 E. Middlefield Rd . 
Mountain View, CA 94043 
(415) 964-5700 
Circle 768 

SCION CORP. 
1231 0 Pinecrest Rd. 
Reston, VA 22091 
(703) 476-6100 
Circle 769 

SCOTT SYSTEMS INC. 
One Metropolitan Corp. Ctr. 
Marlboro, MA 01752 
(617) 481-6371 
Circle 770 

SEAGATE TECHNOLOGY 
920 Disc Drive 
Scotts Valley, CA 95066 
(408) 438-6550 
Circle 771 

SEIKO INSTRUMENTS USA INC. 
1623 Buckeye Dr. 
Milpitas, CA 95035 
(408) 943-9100 
Circle 772 
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SHUGART CORP. 
475 Oakmead Pkwy. 
Sunnyvale, CA 94086 
(408) 737-7900 
Circle 773 

SIEMENS COMMUNICATIONS 
SYSTEMS INC. 
240 E. Palais Rd. 
Anaheim, CA 92805 
(714) 991-9700 
Circle 774 

SILVER-REED AMERICA INC. 
8665 Hayden Place 
Culver City, CA 90230 
(800) 421-4191 
Circle 775 

SINGER DATA PRODUCTS 
(formerly VICTOR DATA) 
2351 Devon 
Elk Grove Village, IL 60007 
(312) 860-6500 
Circle 776 

SLI INDUSTRIES 
(see MEGAVAULT) 

SMITH CORONA 
65 Locust Ave. 
New Canaan, CT 06840 
(203) 972-1471 
Circle 777 

SONY CORP of AMERICA 
DATA PRODUCTS DIV. 
Sony Drive 
Park Ridge, NJ 07656 
(201) 930-1000 
Circle 778 

SOROC TECHNOLOGY INC. 
165 Freedom Ave. 
Anaheim, CA 92801 
(714) 992-2860 
Circle 779 

SOUTHERN SYSTEMS INC. 
2841 Cypress Creek Rd. 
Ft. Lauderdale, FL 33309 
(305) 979-1000 
Circle 780 

SOUTHWEST TECHNICAL 
PRODUCTS CORP. 
219 West Rhapsody 
San Antonio, TX 78216 
{512) 344-0241 
Circle 781 

SPERRY COMPUTER SYSTEMS 
P.O. Box 500 
Blue Bell, PA 19424 
{215) 542-4512 
Circle 782 

SSM MICROCOMPUTER PRODUCTS 
INC. (now TRANSEND) 

STAR MICRONICS INC. 
200 Park Ave., Pan Am Bldg., Suite 2 
New York, NY 10166 
{212) 986-6770 
Circle 783 

STORAGE TECHNOLOGY CORP. 
(DOCUMATION) 
2270 S. 88th St. 
Louisville, CO 80028 
(303) 673-4066 
Circle 784 

SUMMIT CAD CORP. 
5222 FM 1960 W100 
Houston, TX 77069 
(713) 440-1468 
Circle 785 

SUPERSET INC. 
11035 Roselle St. 
San Diego, CA 92121 
{619) 452-8665 
Circle 786 

SYNERGY PRINTING SYSTEMS INC. 
4020 Fabian Way 
Palo Alto, CA 94303 
{415) 493-8181 
Circle 787 

SYQUEST TECHNOLOGY 
47923 Warm Springs Rd. 
Fremont, CA 94539 
(415) 490-7511 
Circle 788 

SYSGEN 
47853 Warm Springs Blvd. 
Fremont, CA 94539 
( 41 5) 490-6770 
Circle 789 

SYSTEM INDUSTRIES 
1855 Barber Lane 
Milpitas, CA 95035 
(408) 942-1212 
Circle 790 

SYSTEMS GROUP 
1601 W. Orangewood Ave. 
Orange, CA 92668 
{714) 633-4460 
Circle 791 

TAB PRODUCTS Co. 
1400 Page Mill Rd. 
Palo Alto , CA 94304 
{415) 852-2400 
Circle 792 



TABOR CORP. 
3 Lyberty Way 
Westford, MA 01886 
(617) 692-2535 
Circle 793 

TALLGRASS TECHNOLOGIES CORP. 
11667 W. 90th St. 
Overland Park, KS 66212 
(913) 492-6002 
Circle 794 

TANDBERG DATA INC. 
(for terminals) 
P.O. Box 99 
One Labriola Ct. 
Armonk, NY 10504 
(914) 273-6400 
Circle 795 

TANDBERG DATA INC. 
(for tape drives) 
571 N. Poplar, Suite H 
Orange, CA 92668 
(714) 978-6771 
Circle 796 

TANDEM COMPUTER$ INC. 
2116 Kramer Lane 
Austin, TX 78758 
(512) 835-8000 
Circle 797 

TANDON CORP. 
20320 Prairie St. 
Chatsworth, CA 91311 
(213) 993-6644 
Circle 798 

TARBELL ELECTRONICS 
950 Dovlen Pl ., Suite B 
Carson, CA 90746 
(213) 538-4251 
Circle 799 

TEAC CORP. OF AMERICA 
INDUSTRIAL PRODUCTS DIV. 
7733 Telegraph Rd. 
Montebello, CA 90640 
(213) 726-0303 
Circle 800 

TEC INC. 
2727 N. Fairview Ave. 
Tucson, AZ 85703 
(602) 792-2230 
Circle 801 

TECHTRAN INDUSTRIES INC. 
200 Commerce Dr. 
Rochester, NY 14623 
(716) 334-9600 
Circle 802 

TECMAR INC. 
6225 Cochran Rd. 
Solon, OH 44139 
(216) 349-0600 
Circle 803 
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TECSTOR INC. 
16161 Gothard St. 
Huntington Beach, CA 92647 
(714) 842-0077 
Circle 804 

TEKTRONIX INC. 
P.O. Box 500 
Beaverton, OR 97077 
(503) 627-7111 
Circle 805 

TELERAY RESEARCH 
Box 24064 
Minneapolis, MN 55424 
(612) 941-3300 
Circle 806 

TELETEX COMMUNICATION CORP. 
3420 E. 3rd Ave. 
Foster City, CA 94404 
(415) 341-1300 
Circle 807 

TELETYPE CORP. 
5555 Touhy Ave. 
Skokie, IL 60077 
(312) 982-2000 
Circle 808 

TELEVIDEO SYSTEMS INC. 
1170 Morse Ave., P .0. Box 3568 
Sunnyvale, CA 94086 
(408) 745-7760 
Circle 809 

TELPAR INC. 
4137 Billy Mitchell Rd., P.O. Box 796 
Addison, TX 75001 
(214) 233-6631 
Circle 810 

TERMINAL DATA CORP. 
OF MARYLAND 
11878 Coakley Circ!e 
Rockville, MD 20852 
(301) 881-7655 
Circle 811 

TEXAS INSTRUMENTS INC. 
(for ter ninals, disk drives) · 
P.O. Box 402430 
Dallas, TX 75240 
(800) 527-3500 
Circle 812 

TEXAS INSTRUMENTS INC. 
(for printers) 
P.O. Box 202146 
Dallas, TX 75220 
(713) 895-3133 
Circle 813 

TEXAS PERIPHERALS 
1010 E. 8th 
Odessa, TX 79761 
(915) 332-0277 
Circle 814 

THOMAS ENGINEERING CO. 
1040 Oak Grove Rd., #106 
Concord, CA 94518 
(415) 680-8640 
Circle 815 

THORN EMI TECHNOLOGIES INC. 
8601 Dunwoody Pl. 
Atlanta, GA 30338 
(404) 587-0017 
Circle 816 

THOUGHT WORKS INC. 
3532 West Thomas Rd. 
Phoenix, AZ 85019 
(602) 269-6841 
Circle 817 

3M CO. 
3M Center, Bldg. 225-5N 
St. Paul, MN 55144 
(800) 328-1300 
Circle 818 

TIMECOR 
4 Longfellow Pl., P.O. Box 8928 
Boston, MA 02114 
(617) 720-4090 
Circle 819 

TIMEPLEX INC. 
400 Chestnut Ridge Rd . 
Woodcliff Lake, NJ 07675 
(201) 930-4600 
Circle 820 

TOSHIBA CORP. 
1-6 Uchisaiwaicho 1-chome, Chiyoda 
Tokyo, 100, Japan 
(03) 501-5411 
Circle 821 

TRANS-LUX CORP. 
11 O Richards Ave. 
Norwalk, CT 06854 
(203) 853-4321 
Circle 822 

TRANSEND CORP. 
2190 Paragon Dr. 
San Jose, CA 95131 
(408) 946-7400 
Circle 823 

TRANSIAC CORP. 
815 Maude Ave. 
Mountain View, CA 94043 
(415) 969-0151 
Circle 824 
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TRANSTAR (see VIVITAR) 

TRI-DATA 
505 E. Middlefield Rd. 
Mountain View, CA 94043 
(415) 969-3700 
Circle 825 

TRIFORMATION SYSTEMS INC. 
3132 S. E. Jay St. 
Stuart, FL 33494 
(305) 283-4817 
Circle 826 

TRILOG INC. 
17391 Murphy Ave. 
Irvine, CA 92714 
(714) 863-3033 
Circle 827 

TRIVEX INC. 
DIV. OF MOHAWK DATA SCIENCES 
CORP. 
3180 Redhill Ave. 
Costa Mesa, CA 92626 
(714) 546-7781 
Circle 828 

TULIN CORP. 
2393 Qume Dr. 
San Jose, CA 95131 
(408) 942-9025 
Circle 829 

TWO DAY CORP. (TDC) 
1130 Major Ave. 
Riverton, WY 82501 
(307) 856-1111 
Circle 830 

TYMSHARE INC. 
20705 Valley Green Dr. 
Cupertino, CA 95014 
(408) 446-6000 
Circle 831 

UNITED PERIPHERALS 
432 Lakeside Dr. 
Sunnyvale, CA 94086 
(408) 733-4200 
Circle 832 

UNITRONIX CORP. 
197 Meister Ave. 
Somerville, NJ 08876 
(201) 231-9400 
Circle 833 

UNIVERSAL DATA SYSTEMS INC. 
5000 Bradford Dr. 
Huntsville, AL 35805 
(205) 837-8100 
Circle 834 
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U.S. DESIGN 
5100 Philadelphia Way 
Lanham, MD 20706 
(301) 577-2880 
Circle 835 

U.S. ROBOTICS INC. 
1123 W. Washingtbn 
Chicago, IL 60607 
(312) 733-0497 
Circle 836 

VECTOR AUTOMATION INC. 
Village of Cross Keys 
Baltimore, MD 21210 
(301) 433-4200 
Circle 837 

VEN-TEI- INC. 
2342 Walsh Ave. 
Santa Clara, CA 95051 
(408) 727-5721 
Circle 838 

VERMONT RESEARCH CORP. 
Precision Park 
No. Springfield, VT 05150 
(802) 886-2256 
Circle 839 

VERTICOM 
545 Weddell Dr. 
Sunnyvale, CA 94089 
(408) 747-1222 
Circle 840 

VERTEX PERIPHERALS INC. 
2150 Bering Dr. 
San Jose, CA 95131 
(408) 942-0606 
Circle 841 

VISIONARY ELECTRONICS 
141 Parker Ave. 
San Francisco, CA 94118 
(415) 751-8811 
Circle 842 

VISUAL TECHNOLOGY INC. 
540 Main St. 
Tewksbury, MA 01876 
(617) 851-5000 
Circle 843 

VIVITAR COMPUTER PRODUCTS 
P.O. Box C-96975 
Bellevue, WA 98009 
(206) 454-9250 
Circle 844 

WANG LABORATORIES INC. 
1 Industrial Ave. 
Lowell , MA 01851 
(617) 459-5000 
Circle 845 

WANGTEK 
5845 Uplander Way 
Culver City, CA 90230 
(213) 410-1444 
Circle 846 

WENGER DATENTECHNIK 
Im Kagen 23-25 
4153 Reinach, CH 
Switzerland 
061-76-87-87 
Circle 847 

WESTERN DATACOM 
5083 Market St. 
Youngstown, OH 44512 
(216) 788-6583 
Circle 848 

WESTERN TELEMATIC INC. 
2435 S. Anne St. 
Santa Ana, CA 92704 
(800) 854-7226 
Circle 849 

WESTINGHOUSE CANADA INC. 
777 Walkers Line, P.O. Box 5009 
Burlington, Ontario, L7R 4B3, Canada 
(416) 528-8811 
Circle 850 

WESTREX OEM PRODUCTS 
LITTON INDUSTRIES INC. 
51 Penn St. 
Fall River, MA 02724 
(617) 676-1016 
Circle 851 

WICAT SYSTEMS INC. 
P.O. Box 539 
1875 So. State St. 
Orem, UT 84057 
(801) 224-6400 
Circle 852 

WILLIAM-PALMER INDUSTRIES INC. 
(see PROMED TECHNOLOGIES INC.) 

WINCHESTER SYSTEMS INC. 
400 West Cummings Park 
Woburn, MA 01801 
(617) 933-8500 
Circle 853 

WOLFDATA INC. 
187 Billerica Rd. 
Chelmsford, MA 01824 
(617) 250-1500 
Circle 854 
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MULTIPOINT FLEXIBILITY 
Network Products Dependability 
Babynetgivesyoumultipointmultiplexingandswitching 
and port contention. For networks up to eight nodes 
with eight terminals - anywhere in the country. Up to 
64 remote temiinals can exchange traffic with their 
choice of CPU's at a 22-port Babynet master site. And 
Babynet's Dynamic Mapping allows permanent, automatic 
and user-selected traffic routing. Babynet - for nearly 
any terminal you care to connect. You can depend on it 
because it comes from Network Products. 

Network Products, Inc. 
Research Triangle Park, NC 27709 
919/549-8210 
Network Products, Ltd. 
387 Sykes Road 
Slough, Berkshire SL14SJ 
United Kingdom (0753) 821898 

....Z..netxaork 
~Pro ucts 

CIRCLE NO. 93 ON INQUIRY CARD 

WORLD STORAGE TECHNOLOGY 
14251 Franklin Ave. 
Tustin, CA 92680 
(714) 838-1491 
Circle 855 

WYSE TECHNOLOGY 
3040 N. First St. 
San Jose, CA 95134 
(408) 946-3075 
Circle 856 

XCOMP INC. 
7566 Trade St. 
San Diego, CA 92121 
(619) 573-0077 
Circle 857 

XITEN SYSTEMS 
16815 Hawthorne Blvd. 
Lawndale, CA 90260 
(213} 214-1501 
Circle 858 

Y-E DATA INC. 
Sunshine 60, 
P.O. Box 1171, Toshima-ku , 
Tokyo, 170, Japan 
(03) 989-8001 
Circle 862 

ZENITH DATA SYSTEMS 
1000 Milwaukee Ave. 
Glenview, IL 60025 
(312) 391-8192 
Circle 859 

ZENTEC CORP. 
2390 Walsh Ave. 
Santa Clara, CA 95050 
(408) 727-7662 
Circle 860 

ZOBEX 
10845 A Wheatlands Ave. 
Santee, CA 92701 
(619) 562-9306 
Circle 861 

DON'T MISS OUT 

If you're reading a borrowed 
copy of Mini-Micro Systems , 
don ' t risk missing the next issue 
because you don't have your own 
copy. 

To receive your own subscrip­
tion , take a few minutes to com­
plete the reader qualification card 
at the back of this magazine. If 
the card is missing, request one 
from Mini-Micro Systems' sub­
scription office, 270 St. Paul St. , 
Denver , Col. 80206 , phone : 
(303)388-4511. 
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Mini-Micro 
MARKETPLACE 

Products and services for the value-added market. 

READERS: Please circle reader service numbers for additional information. 

DON'T 
BLAME THE 
SOFTWARE! 
Complete Hi-Tech Equipment 
Protection: Write for Free Catalog! 

• Power line isolators 
• Spike/surge 

suppressors 
• Power line filter/ 

suppressors 
• Twist trpe socket 

proteclion 
• Line voltage 

regulators 
• Line conditioners 
• Modem protectors 

Electronic Specialists 
171 S . Main , Natick. MA01760(617)655-1532 

Toll Free Order Desk 1-800-225-4876 

CIRCLE NO. 200 ON INQUIRY CARD 

M68000 DEVELOPMENT TOOLS 
FOR VAXNMS* 

MOTOROLA PASCAL ~ M68000 
optimizing cross-compiler 

M68000 relocatable macro 
cross-assembler 

M68000 cross ob1ect 
library builder 

M68000 cross-linker 
VMS ~ VERSADOSt 

file transfer 

$2995 

$ 995 

.. $ 595 
$ 995 

. $ 695 

All products run in VAX native mode 

Developed in cooperation with Motorola for 
guaranteed compat1b1lity with EXORMACSi 
VERSADOSt or your target hardware 

"tm D1g1tal Equ1pmen1 Corp ttm Motorola 

octal 
INCORPORAT E D 

1951 Colony Slreet , Mountain View, CA 94043 

(415)962-8080 Telex: 172933 

CIRCLE NO. 203 ON INQUIRY CARD 

JO Mupac Drive, Brockton, MA 02401 
Tel (61 7) 588-6110 TWX (710) :J4 ~-84 58 
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DEC COMPATIBLE 
WINCHESTER DISK 

SYSTEMS 
DEC RL01 /RL02 EMULATION 

USING SY." WINCHESTER DISKS 
10 Megabyte (1 Rl02/2 RLOl) S2850 
15 Megabyte (3 RLOl) 2950 
20 Megabyte (2 Rl02/4 RLOl) 3100 
40 Megabyte (4 RL0'-2-'-) ________ 3_9_0_0 

THE II CONNEXION 
1815 Peterson Lane 

Santa Rosa, CA 95401 
(707) 545-7778 

Ot C IS A RE GI STERED HlADEMAAW: Of 
DIG ITAL fQUJPM ENT CORPORATION MAYNARD. M1' 

CIRCLE NO. 204 ON INQUIRY CARD 
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IBM PC· 8088 PROTOTYPE 
DEVELOPMENT SYSTEM 

$500 Package Includes: 

• SBC88 Board w11h 8088, 1RAM, monnor ROM, Parallel and 
Serial 1/0, Interrupt Controller, f1mers and V#J area 

• Software Assembler, uul11y program; develop program on 
PC, down load and on-line debug 

• Cable S8C88 to IB M PC Se11al Port 
• User's Guide 

Meridian Systems 
321 Av1ador Streel SuNe J JI 

Cama11lfo. CA 930 I 0 
805/48U696 IWX 910-332-1292 

CIRCLE NO. 202 ON INQUIRY CARD 

The Lltttc Board " 

s34t* I Quantity One ••• 
The wortd's simplest and least cxpc:ns~ single board Compt.lter 

• 4mHz ZBOAt CPU, 64K RAM • Two RSili Nr .. I ports 

• Mjnl floppy controller • Parallel prlnwr port 

• On-board -1iV converter • Onty5.75 x 7.7Slnchcs 

• Power Rcqulrcmc:nt: +5VDC@ .75A; +1!lVDC@ .OSA 

• Screws dlrcctty onto a mini floppy drtvc 

All this ••• 

~Fl~ an~ .CP'.~" !I.I also! 

67 EastEvelynAve. • Mountd1nView1CA94041 • ( 415 )962-0230 

CIRCLE NO. 205 ON INQUIRY CARD 
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RESEARCH INSTITUTE 
UNIVERSITY OF PETROLEUM & MINERALS 

DHAHRAN, SAUDI ARABIA 

NEEDS 

Digital Electronics Repair Technicians for expansion of the facility for instrument repair, maintenance and calibration. 
Candidate background shall include: 

• Bachelors or Associate Degree or equivalent military/technical training 
• Minimum four years on-hand digital experience on micro-mini computers, peripherals, data acquisition systems, 
micro-processor controlled test instruments 
•Trouble-shooting and repair capability to component level 
(Experience with current model minis, micros, and GPIB a big plus.) 

Salary is competitive. Benefits include annual repatriation, housing and transportation allowance. 
Candidates possessing the above requirements, need only apply to the address listed below within one week of the 

release of thi$ advertisement, furnishing detailed re~ume of educational qualifications and experience, attaching 
copies of degrees and transcripts, giving names and addresses of four referees, including present employer, if possible, 
and present position held. 

University of Petroleum & Minerals 
Houston Office 

5718 Westheimer, Suite 1550 
Department 188 

Houston, Texas 77057 

CIRCLE NO. 241 ON INQUIRY CARD 

Discover a whole new dimension in professional growth at Computer 
Horizons Corp. Learn why we are among the top 15 software services firms 
in the country with a client list that includes numerous Fortune 500 leaders. 
Currently state-of-the-art projects include development of software modifi· 
cations to meet specific client applications, as well as developing solutions 
to client problems relating to software computer design , evaluation and 
analysis. 
If your background includes experience in any of the following areas, we 
definitely have the opportunity for you. 

HARDWARE: DEC, Hewlett Packard, Wang, Z-80, IBM PC, 
Tandem, Prime, Datapoint 

SOFTWARE: Unix*, Vax, RSX, DPL, Graphics, CAD/CAM 

LANGUAGES: "C", Pascal, Fortran 
Any Real Time Assemblers 

Opportunities exist in our offices in New Jersey, New York , Chicago, 
Indiana, San Francisco, Denver, Cincinnati, and Detroit. 
Our excellent salaries are above industry average with a superior benefits 
including health and dental insurance, unlimited tuition refund, relocation 
assistance and much , much more. 

Please call or send your resume to: 

Mr_ Bob Pamieri, Vice President Personnel 
In New York Call (212) 371·9600 . 

Outside Of New York Call (800) 847-4097 

c::r COMPUTER HORIZONS CORP. 
747 Third Avenue, Department B 5/84 
New York, NY 10017 

An Equal Opportunity Employer M/F 
•UNIX Is a trademark product of Bell Labs 

CIRCLE NO. 242 ON INQUIRY CARD 

Computer 
Consultants 

Corner 

TKC 
•THE KEENAN CORPORATION 

FCC 15J WE WROTE THE BOOK 

" Digital Design for Interference 
Specification s·· 

• FCC/VOE & Static Retrofit and Testing 
• ·' Front End" Design Guidance 

A Kenneth Keenan Ph D 

8609 66th Street, N Pinellas Park, 
(813)544·2594 FL 33565 

CIRCLE NO. 243 ON INQUIRY CARD 

Ml@>@>/~~~@> 
~f~~~@~ffe 

• Microprocessor hardware and 
software design • Industrial control 
specialists • Hierarchical software 

design methodology • Complele 
prolotype facilities 

CLIENTS INCLUDE: Sohio • Elgar • 
Schlumberger • Motorola • Gulf Oil • 

Carborundum • Renal Systems csn 
Comput~r System Associates 
7562 Trade St . San O<egp. CA 92121 1619) 566-3911 

CIRCLE NO. 244 ON INQUIRY CARD 
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When All Systems 

Must Be Gel 
Computer efficiency keeps you in business and when you need 
the very best computer disk and tape drives, just remember one 
thing : Count on Kennedy. 

And while we're busy setting new standards in technology, 
we're also proud to maintain our eminent reputation for precise 
and dependable products. If you're a professional looking for a 
company with the inside track in technology and room for 
individual creativity and growth, you should consider these 
opportunities: 

Reed/Write Englneera with 3-5 years experience in tape or disk 
products. 

Sr. Dlgltel Design Engineer• with 3-5 years experience with 
microprocessors, TTL, EGL, or related logic. 

Sr. Mechanical Deslgnera with 10+ years experience including 
5 years of precision mechanisms design and knowledge of 
plastic injection molding. 

Sustaining Engineer• with 3-5 years design and value engine­
ering related experience. 

Sr. Manufacturing Engineers with 5-7 years experience in tool 
and fixture design or mechanical design. 

Sr. Software Design Engineer• to develop real-time programs 
for microprocessor based circuits . 3-5 years experience. 

Sr. Engineers to develop power supplies, servos, motors, drive 
amps, and sensors. 3-5 years experience. 

Sr. Mechanical Englneera to do electro/ mechanical R&D 
design on tape and disk products. 5-10 years experience. 

AT£ Test Englneera to design and develop in-house ATE and 
test procedures for microprocessor based circuits . 2-4 years 
experience. 

Now is the time to take advantage of the professional and 
personal rewards we offer our people. In addition to your 
valuable growth potential within our company, we provide a 
generous starting salary, the kind top professionals in your field 
expect to make, plus outstanding benefits including 100% 
tuition support . For immediate consideration , please send your 
resume and salary history to: Jason S. Munoz. 

.fl!liA\ ALLEGHENY KENNEDY .,, INTERNATIONAL 

Dept. MM-1 
1600 S. Shamrock Ave. 
Monrovia, CA 91016 

Equal Opportunity Employer M/F 
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BE PART OF A 
STARTUP 
IN SAN DIEGO ... 
WITHOUT 
PUTTING YOUR 
FUTURE IN HOCK. 
TRW LSI Products in San Diego has led the 
industry in technology development and unique 
product introduction. We currently have 
opportunities on the ground floor : 

THE JOB: 
Design and develop a commercial product line of 
high speed digital signal processing equipment 
based on advanced integrated circuit devices 
soon to be available from TRW LSI Products 
Division. This equipment will address the 
growing image processing market including high 
precision medical instrumentation. 

THE ADVANTAGES OF TRW LSI: 
• A commercial market. 
• Start-up organization focusing on board 

products within LSI. 
• Board products will use DSP chips 

produced at LSI, which are state-of­
the-art. 

• LSI is part of TRW- an advanced 
technology, highly resourceful company. 

CANDIDATE REQUIREMENTS: 
• BS in Electrical Engineering or Computer 

Science. MS preferred. 
• 3 or more years' experience in 

circuit design using bit-slice and/or 
microprogramming techniques in TIL, ECL 
and CMOS technologies. 

Please send resume, including salary 
requirements to: 

TRW LSI Products 
Human Resources 
Section 8433 
P.O. Box 2472 
La Jolla, CA 92038 

Principals only, please. 

LSI Products 
Electronic Components Group 

We are an Equal Opportunity Employer. 

CIRCLE NO. 246 ON INQUIRY CARD 
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Control Data Corp. - OEM . . . . . . . 18-19 
Craig Data Cable . . . . . . . . . . . . . . . . . 69 
Cynthia Peripherals . . . . . . . . . . . . . . . . 29 
Data Electronics Inc. . . . . . . . . . . . . . . 160 
Dataproducts . . . . . . . . . . . . . . . . . . . . 123 
Dataram .. .. . .... . ..... ... . ... .. . 1 
Datasouth Computer Corp. . . . . . . . . . 149 
Data Technology Corp. (DTC) ....... 84 
Dilog (Distributed Logic Corp.) . . . . . . . 91 
DriveTec .. . .... .. ............. 75-77 
Dylon Corp. . . . . . . . . . . . . . . . . . . . . . 171 
Electromagnetic Sciences, Inc. . . . . . . . 68 
Emulex Corp. . .. .. ... ... . . ..... . . 8-9 
Epson America, Inc. . . ... ....... 81, 126 
Fujitsu America Inc. . . . . . . . . . . . . . . . 42 
Gandalf Data, Inc. . . . . . . . . . . . . . . . . . 92 
Genicom Corp. . . . . . . . . . . . . . . . . . . 133 

BOSTON DENVER 

Giltronix . . . . . . . . . . . . . . . . . . . . . . . . 112 
Hamilton/Avnet Electronics ... .. .... 120 
Hewlett-Packard . . . . . . . . . . . . . . . . . 187 
Imagen Corp. . . . . . . . . . . . . . . . . . . . 137 
Innovative Data Technology (IDT) . . . 180 
Iomega Corp. . . . . . . . . . . . . . . . . . . . . 20 
Irwin Magnetics . . . . . . . . . . . . . . . . . . 167 
Kennedy Co. . . . . . . . . . . . . . . . . . . . . . C2 
Lear Siegler Inc. . ... .. ........ 196-197 
Macrolink . . . . . . . . . . . . . . . . . . . . . . . . . 40 
Mannesmann Tally ... ... . .... . . . . 116 
MDB Systems Inc. . ........ . .. ... . 17 
Megatape . . . . . . . . . . . . . . . . . . . . . . 176 
Micom Systems Inc. . . . . . . . . . . . . . . . C4 
Microscience International . . . . . . . . . . 37 
Mini-Micro 

Systems .. ...... 54,60,73,162,163,186 
Motorola Semiconductor Products . . 12-13 
MPI (Utah) . . . . . . . . . . . . . . . . . . . . . . 144 
NEC Peripherals .... . .... .. .. . .. 38-39 
Network Products . . . . . . . . . . . . . . . . 228 
Northern Telecom .....•.... . .... 32-33 
Okidata Corp .... .. .... . ..... .. 129,147 
Oriental Motor USA . . . . . . . . . . . . . . . . 69 
Otari Electric Co. . . . . . . . . . . . . . . . . . . 26 
Persyst . . . . . . . .... .... . ..... 204-205 
Philips Peripherals . . . . . . . . . . . . . 70, 153 
Pioneer Research . . . . . . . . . . . . . . . . . 45 
Priam ... . . .. ............. .... . 46-47 
Printek Corp. . . . . . . . . . . . . . . . . . . . . 130 
Qantex (Div. of North Atlantic Ind.) . . 175 
Quadram Corp. . . . . . . . . . . . . . . . . . 4, 168 

REGIONAL SALES OFFICES 

BENELUX 
Robert K. Singer 
National Sales Manager 
Norma E. Lindahl 
Assistant To The National 

Sales Manager 

John Huff 
Regional Manager 
270 St. Paul St. 
Denver, CO 80206 
(303) 388-4511 

Elan Marketing Group 
Boschdijk 199 B 
5612 HB Eindhoven 
The Netherlands 
Tel: 32·40·455724 

ISRAEL 
Elan Marketing Group 

Qume . .. .. .. ....... 118-119, 188-189 
Ramtek Corp. . . . . . . . . . . . . . . . . . . . 183 
RCA . . . . .. . . .. ........ ..... . . .. 198 
Shugart Corp. . ...... . ...... . ..... 6-7 
Silicon Systems . . . . . . . . . . . . . . . . . . . 23 
Sola Electric . . . . . . . . . . . . . . . . . . . . . 1 4 
Storage Technology . . . . . . . . . . . . . . 163 
Syquest Technology . . . . . . . . . . . . . . . 51 
Tandon Corp. . . .. .. .... . .. ..... 52-53 
TEAC Corp. of America . . . . . . . . . . . . 83 
Tekelec ...... ...... . ...... . ..... 83 
TeleVideo Systems Inc. . ... . ...... 203 
Telex Computer Products Inc. . . .... 172 
3M Co. . .................. . ... 30-31 
Trilog, Inc. . . . . . . . . . . . . . . . . . . . . . . . 28 
U.S. Design Corp. . . . . . . . . . . . . . . . . . . 2 
U.S Robotics ............ . ........ 16 
Vertex Peripherals . . . . . . . . . . . . . . . . . 48 
Western Digital . . . . . . . . . . . . . . . . . . . 97 
Western Peripherals 

Div. of Wespercorp. . . . . . . . . . . . . . 164 
Westrex OEM Products . . . . . . . . . . . 159 
World Storage Technology .. . ....... 87 
Zetaco Controller 

Div. of Custom Systems .... .. . . 61-64 

See P. 230-231 for Career Opportunity 
Advertisers 

See P. 229 for Mini-Micro Marketplace 

Mini-Micro Marketplace 
Lorraine Marden-Komar 
221 Columbus Ave. 
Boston, MA 02116 
(617) 536-7780 
Direct-Response Postcards 
Carol Anderson 
221 Columbus Ave. John J. Fahey 

Regional Manager 
Katie Kress 
Sales Coordinator 
221 Columbus Ave. 
Boston, MA 02116 
(617) 536-7780 

LOS ANGELES 
Len Ganz 
Regional Manager 
12233 West Olympic Blvd. 
Los Angeles, CA 90064 
(213) 826-5818 

13 Haifa St., P.O. Box 33439 
Tel Aviv, Israel 

Boston, MA 02116 
(617) 536-7780 
Career Opportunities 
Peggy Gordon 
Recruitment Advertising 

PHILADELPHIA 

Stephen B. Donohue 
Regional Manager 
999 Old Eagle School Rd . 
Wayne, PA 19087 
(215) 293-1212 

CHICAGO 

Robert D. Wentz 
Regional Manager 
Marianne Majerus 
Sales Coordinator 
Cahners Plaza 
1350 E. Touhy Ave. 
P.O. Box 5080 
Des Plaines, IL 60018 
(312) 635-8800 

DALLAS 

Don Ward, Regional Manager 
13740 Midway Suite 515 
Dallas, TX 75234 
(214) 980-0318 

232 

ORANGE COUNTY 
Debra Huisken 
Regional Manager 
2041 Business Center Dr. 
Suite 109 Irvine, CA 92715 
(714) 851-9422 
SAN FRANCISCO 
Frank Barbagallo 
Regional Manager 
Rick Jamison 
Regional Manager 
Laura Obradovic 
Sales Coordinator 
Sherman Building , Suite 1000 
3031 Tisch Way 
San Jose, CA 95128 
(408) 243-8838 
AUSTRIA 
Elan Marketing Group 
Neuter g. 2 
P.O. Box 84 
1010 Vienna, Austria 
Tel : 43-222-663012 or -638461 

Tel: 972·3·252967 or ·268020 
Telex: 341667 
JAPAN 
Tomoyuki lnatsuki 
General Manager 
Trade Media Japan Inc. 
R. 212 Azabu Heights 
1·5·10 Roppongi Minato-ku , 
Tokyo 106 Japan 
Tel : (03) 587-0581 
UNITED KINGDOM 
Elan Marketing Group 
5th Floor, Suite 10 
Chesham House 
136 Regent St. 
London W1 R5FA 
Tel : 437 6900 
Telex: 261653 
SWEDEN 
Elan Marketing Group 
Humlegardsgatan Nr. 5 
11446 Stockholm, Sweden 
Tel: 46-8-677243 or -676243 
WEST GERMANY 
Elan Marketing Group 
Sudring 53 
7240 Norb/Neckar, West 
Germany 
Tel: 49-7451-7828 

Manager 
P.O. Box 10277 
8 Stamford Forum 
Stamford , CT 06904 
(203) 328-2550 

Cahners Magazine Division 
J .A. Sheehan , President 
William Platt 
Executive Vice President 
Ira Siegel , VP/Research 
Promotion Sta ff 
Susan Rapaport 
Marketing Communications 

Director 
Wendy Whittemore 
Promotion Coordinator 
Mary Gregory 
Promotion Coordinator 
Liz Phillips 
Promotion Assistant 

Circulation 
Denver, CO: 
(303) 388-4511 
Sherri Gronli 
Group Manager 
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Th h I If you have a multi -user com~>Uter system with e W 0 e P e Word 11.® Lex 11 ®or WordStar" software, you can plug 
••• into the CIT-500-and see the whole page at once. 

f 
The DEC VTlOO® compatible CIT-500 has a 

~om ''Dear Jo ,, unique full page display for faster. easier word 
.I.~ processing and text editing._ An ergonomic design 

with a display that tilts and swivels, a 

to ''Sm· cetiely liOUI':S ,, detachable keyboard with sculptured keys. and a non-glare screen. Programmable 
e character generators for additional character 

sets. 41 user programmable function keys. 
A programmable printer port. And single stroke key functions for automatic centering, 
underscoring, margin set, insert/delete and character/line. 

Plug in an interface with any computer system with the low cost, feature filled CIT-500. 
And get the whole page ... from "Dear John" to "Sincerely Yours." 

Write or call CIE Terminals. 
2505 McCabe Way, Irvine, Ca. 92714-6297 01 TllM/JVAU 

(714) 660-1421. Or call toll -free 1-800-854-5959. In Ac,,,. • ..,,,Ecr•awcsCOMR<NY 

California, call 1-800-432-3687. 
® Word 11 is a Registered Trademark of Data Processing Design. Inc. LEX 11 1s a Reg istered Trademark of EEC Systems. Word Star is a 
Registered Trademark of ~ticro Pro lmcrnat1o nal Corp. DEC v1:100 IS a Rcg1stcrcd Trademark of D igit al Equipment Corp. 

©CIE TERMINALS. INC. 1984 

CIRCLE NO. 2 ON INQUIRY CARD 




