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Series 1 users can now add mag tape memory

capability to their Series 1 (Models 3 or 5) instal-

lation! The new DATUM seven- or nine-track
system permits recording densities of

200 bpi NRZ through 1600 bpi,
phase-encoded. Speeds: from 12.5 Ta
ips through 125 ips. As many as four
transports can be used.

A 5440 removable-media disc system
that is software-compatible with the IBM
4962 Disk Storage Unit is also available.

Both systems incorporate the new DATUM
“Universal User's Adapter, a device that allows
connection of external devices to the
Input-Output bus of Models 3 or 5 of

DATUM

the IBM Series.1 computers. The Adapter operates
in the “cycle -steal” mode while exchanging 16-bit
words with the computer. With this Adapter,
Series 1 users can tailor their system to their
own exact requirements, even to the extent

D 3 of interconnecting several computers.
e or lsc Diagnostic and operational software is
ystems

included with each system. Color-coordinated

New!

cabinets can be ordered. Service and
installation is offered throughout the U.S.
Deliveries are 90 to 120 days ARO.

IBM
Series 1!

1363 S. State College Blvd.
Anaheim, California 92806
TWX: 910/592-1289« 714/533-6333
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Series 9000...

Still the hottest series around.

When you're hot, you're hot, and the thousands of
Series 9000 Digital Tape Transports in use around the
world prove we're doing something right. Part of the
reason is the many unique features of Series 9000 —
features such as:

* A position arm anticipatory sensing system.

An exclusive Kennedy feature, the linear, non-contact

(Mag Pot) position sensor requires no lamp source and

assures performance for the life of the machine.
* Interchangeable electronics on all Series 9000
transports, reduce stocking costs and down time.

* Front-accessible off-line test panel; marginal skew

check; threshold scanning which automatically

compensates for drop-ins or drop-outs; Read-After-Write

shortened skew gate; simplified tape path gm A
quick-release hubs. :

R

GEEREERE

* All models are available with either 7 or 9 track,

800 NRZI, 1600 PE or 800/1600 NRZI/PE.

» 7 and 9 track NRZI| and PE format/ control units to

' Also, a variety of popular
llers are available.

| i8'@8 impressive as its
atransfer rates to 72KHz, and tape

e transport series
way, with constant
| and greater service
a warm feeling

igital tape transports.

KENNEDY CO.

540 W. WOODBURY RD., ALTADENA, CALIF, 91001
(213) 798-0953

B A

ts,r

L)

M

MODEL 8800

-~
=

KENNEDY- QUALITY-COUNT O
= 1
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Tally’s got

your number!

from 40 to 500 lines per minute

40 to 100 Ipm 55 to 150 Ipm

300 Ipm

Whatever your data volume, Tally can fit a printer
to it. Tally’s ever expanding family of matrix printers
offers top value in price/ performance.

With Tally, you'll get cost effectiveness you can
measure. The cost effectiveness of selecting a printer
tailored to your requirement. A low cost of ownership
printer that requires no preventive maintenance,
that has no duty cycle limitations. A printer that'’s
priced low to start. There’s a lot to like with Tally
printers. Easy operation. Superb print quality. Plenty
of forms control features. Steadfast reliability.

Easy to interface.

CIRCLE 3 ON INQUIRY CARD

375 Ipm 500 Ipm

So talk to Tally about your printing needs. Call your
nearest Tally sales office or contact Tally Corporation,
8301 S. 180th St., Kent, Washington 98031.

Phone (206) 251-5524.

OEM Sales Offices:

Los Angeles (213) 378-0805

San Antonio (512) 733-8153

New York (516) 694-8444
Business Systems (415) 254-8350

TALLY

Boston (617) 272-8070
Chicago (312) 325-9788
Seattle (206) 251-6730
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1977 NATIONAL COMPUTER CONFERENCE

The NCC Great Computer Roundup integrates a 100-session technical pro-
gram emphasizing the individual and his use of computers, as well as
technology, with an 1100-booth exhibit of the latest computer equipment
and services to offer an indepth learning experience

IFIP CONGRESS 77

An international triennial event to be held this year in Toronto, the 7th
International Federation for Information Processing Congress presents a
specialized technical program not only for experts in information process-
ing, but also for users and nonspecialists interested in the applications
and practicality of this field

ANALYSIS OF MULTIPLE-MICROPROCESSOR SYSTEM ARCHITECTURES
by Alan J. Weissberger
Structures and organizations of existing low cost microprocessor and

peripheral LS| chips are investigated to implement realizable multiple
microprocessor systems

DESIGN CONSTRAINTS FOR A UART-BASED MINICOMPUTER
COMMUNICATION INTERFACE

by Abraham Hirsch

Using an LS| UART to interface minicomputers to terminals reduces cir-
cuit size and increases reliability and flexibility, but requires proper design
of the terminal interface to provide those functions not available in the UART

A DISTRIBUTED COMPUTER SYSTEM FOR LABORATORY AUTOMATION
by Granino A. Korn

Reassessment of laboratory automation design reveals a hierarchy of com-
puter functions distributed over three levels of mini/microcomputers.
Modular hardware and software design will permit necessary functions to
be implemented as needs change

THIRD PRIZE—MICROPROCESSOR/MICROCOMPUTER APPLICATION
CONTEST—A MICROCOMPUTER-CONTROLLED SEEDER
by Victor Wrobel

A seeder controlled by a microcomputer provides an alternative to conven-
tional mechanically-controlled devices, resulting in accurate sowing of
seeds for increased crop yields

UNDERSTANDING LOGIC ANALYZERS
by Robert L. Down

Descriptions and definitions in this tutorial provide a basis for compre-
hending the concepts and functions of logic analyzers

A TASK-SCHEDULING EXECUTIVE PROGRAM FOR MICROCOMPUTER
SYSTEMS

by David A. Townzen

Microcomputer task-scheduling, offering features of a minicomputer real-
time operating system, allows simultaneous execution of tasks on eight
levels by the 8080 CPU

PORTABLE SYSTEM ENABLES ONLINE DEBUGGING OF
MICROPROCESSOR-BASED EQUIPMENT

Self-contained maintenance system serves needs of both relatively inex-
perienced service personnel and sophisticated troubleshooters
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APPLICATIONS
TAPE TRANSPORT DRIVES

DISK MEMORY DRIVES
PRINTER CARRIAGE DRIVES
MACHINE TOOL DRIVES
CONVEYOR DRIVES

More and more O.E.M.’s are changing
to Clifton. They know that Clifton
offers the finest motor technology,
versatility and a responsiveness to
customer’s needs that is unmatched

FRACTIONAL HP DC PM motoE

in the industry. Clifton designers
have demonstrated an ability to solve
seemingly impossible problems. Why
not put Clifton technology to work
for you?

FEATURES LW
Torques from 10 to 120 Ib-ft
2 inch to 5.5 inch O.D.

Advanced magnetic materials

Cartridge brushes

APPLICATIONS
DAISY WHEEL DRIVES
PRINT HEAD DRIVES
INSTRUMENT RECORDERS
LABORATORY INSTRUMENTS

MINIATURE DC PM

INSTRUMENT m

FEATURES

Torques from 2 to 5002z-in.
.75 inch cube to 1.25 inch O.D.
Cartridge brushes

Alnico or rare earth magnets

APPLICATIONS
PRINTER RIBBON DRIVES
PRINTER PLATTEN DRIVES
CARD SORTERS
OFFICE COPIERS

PM STEPPER
FEATURES

Step angles 7.5°, 15°, 30°, 45°, 90°
1.1 inch to 2.8 inch O.D.

Ceramic or rare earth magnets

APPLICATIONS
PRINTER CARRIAGE DRIVES
COPYING MACHINES
SPEED CONTROLS

MACHINE TOOL CONTROLS

INTEGRAL
ENCODER

motors

AND
MOTOR-TACHOMETER ASSEMBLIES

-

FEATURES

Optical encoder resolution to 1000 cycles

eliminates costly assembly & simplifies service

Solid state gallium arsenide light source

Integral assemblies — no assembly or

alignment necessary

Single source for motor/encoders

APPLICATIONS
INERTIAL NAVIGATION
PLATFORMS

AIRCRAFT INSTRUMENTS
AIRCRAFT CONTROLS

DC PM
AL HOLLOW SHAFT TORQUE

Torques from 6 to 5000z-in.

1.1 inch to 5.2 inch O.D. 8 .
Precision tolerances
Gold commutators

High reliability

for further information, call John Staiber,
(215) 622-1000

O

n CLIFTON PRECISION MARPLE & BROADWAY, CLIFTON HEIGHTS, PA. 19018
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| CALENDAR |

CONFERENCES

JUNE 20-24—1977 Internat’l 1EEE/AP-S,
USNC/URSI, URSI Internat’l Electromag-
netic Sym, Stanford, Calif. INFORMATION:
IEEE, 345 E 47th St, New York, NY 10017.
Tel: (212) 644-7500

JUNE 20-24—3rd Microprocessor  Conf,
Ames, lowa. INFORMATION: Roger Camp,
332 Coover Hall, lowa State University,
Ames, |IA 50011. Tel: (515) 294-2663

JUNE 21-23—4th Sym on Machine Pro-
cessing of Remotely Sensed Data, Purdue U,
West Lafayette, Ind. INFORMATION: Dr
John C. Lindenlaub, Laboratory for Appli-
cations of Remote Sensing, Purdue University,
1220 Potter Dr, West Lafayette, IN 47906.
Tel: (317) 749-2052

JUNE 21-23—31st Annual Convention of
Armed Forces Communications and Elec-
tronics Assoc (AFCEA), Washington, DC.
INFORMATION: Judith *H. Shreve, Editor,
AFCEA, Skyline Ctr, 5205 Leesburg Pike,
Falls Church, VA 22041. Tel: (703) 820-
5028

JUNE 22-24—Joint Automatic Control Conf,
San Francisco, Calif. INFORMATION: Prof
J. Meditch, Dept of Electrical Engineering,
U of Washington, Seattle, WA 98195. Tel:
(206) 543-2170

JUNE 27-29—35th Annual Device Research
Conf, Comnell U, Ithaca, NY. INFORMA-
TION: Conf Chm, George E. Smith, Bell
Telephone Labs, Murray Hill, NJ 07974

JUNE 28-30—Internat’!| Sym on Fault-
Tolerant Computing, Los Angeles, Calif. IN-
FORMATION: Prof A. D. Friedman, Dept
of Electrical Engineering and Computer
Science, U of Southern California, Los
Angeles, CA 90007

JULY 18-19—Special Interest Group in Com-
puter Graphics 4th Annual Conf (SIGGRAPH
77), San Jose, Calif. INFORMATION: Steve
Levine, Lawrence Livermore Laboratory, PO
Box 808, Livermore, CA 94550

JULY 24-29—ISA Sym for Innovation in
Measurement Science, Hobart/Smith College,
Geneva, NY. INFORMATION: Peter Vestal,
Instrument Society of America, 400 Stanwix
St, Pittsburgh, PA 15222, Tel: (412) 28I-
3171

JULY 28-29—AMC-Pacific 77, San Jose,
Calif. INFORMATION: Peter Szego, Ampex
Corp, Mailstop 3-22, 401 Broadway, Redwood
City, CA 94063. Tel: (415) 367-3126

AUG 8-12—IFIP Congress 77 (Internat’l
Federation for Information Processing), Tor-
onto, Canada. INFORMATION: Robert C.
Speiker, U.S. Committee for IFIP Congress

6

77, Registration and Accommodations, West-
emn Electric Co, 222 Broadway, New York,
NY 10038

AUG 23-26—Internat’l Conf on Parallel Pro-
cessing, Bellaire, Mich. INFORMATION: Dr
Charles S. Elliot, College of Emgineering,
Wayne State U, Detroit, Ml 48202, Tel:
(313) 577-3812

SEPT 6-8—T7th Internat’| Congress on In-
strumentation in Aerospace Simulation Facil-
ities, Royal Military College of Science,
Shrivenham Wiltshire, England. INFORMA-
TION: Gen’l Chm, 7th ICIASF, P. W. W.
Fuller, R31 RARDE, Fort Halstead, Seven-
oaks, Kent, England

SEPT 6-9—COMPCON FALL, Washington,
DC. INFORMATION: COMPCON Fall ‘77,
PO Box 639, Silver Spring, MD 20901. Tel:
(301) 439-7007

SEPT 19-21—WESCON (Western Electronic
Show and Convention), San Francisco, Calif.
INFORMATION: William C. Weber Jr, Gen’|
Mgr, WESCON, 999 N Sepulveda Blvd, El
Segundo, CA 90245

SEPT 26-28—Internat’l Electrical Electronics
Conf and Exhibition, Toronto, Canada. IN-
FORMATION: Internat’l Electrical Electron-
ics Conf and Exposition, 1450 Don Mills Rd,
Don Mills, M3B 2X7, Canada

SEPT 26-28—Distributed Computer Control
Systems Internat’l, University of Aston, Bir-
mingham, England. INFORMATION: IEE,
Savoy Place, London, WC2R OBL England

SEPT 27-29—Military Electronics Defense
Expo 77, Wiesbaden, W Germany. INFOR-
MATION: Joseph Maurer, Industrial & Sci-
entific Conf Mgmt, Inc, 222 W Adams St,
Chicago, IL 60606. Tel: (312) 263-4866

OCT 3-6—EUROMICRO Sym, Amsterdam,
The Netherlands. INFORMATION: Ted
Holtwijk, Philips Elcoma, Bldg BAE 2, NL-
Eindhoven, The Netherlands

OCT 6-8—3rd Internat’l Conf on Very Large
Data Bases, Tokyo, Japan. INFORMATION:
James Gabbert, MIT Sloan School, 50 Mem-
orial Dr, Rm E53-330, Cambridge, MA 02139

OCT 6-12—Stockholm Internat’l Technical
Fair, Stockholm, Sweden. INFORMATION:
Radley ' Communications Ltd, 509 Madison
Ave, New York, NY 10022. Tel: (212) 838-
9215

OCT 18-20—Internat’l Conf on Modeling
Semiconductor Devices, Lausanne, Switzer-
land. INFORMATION: Secrétariat des
Journées d'électronique, Dept d'électricité-
EPFL, 16 chemin de Bellerive, CH-1007
Lausanne, Switzerland

SEMINARS

JUNE 21-23—IOSA 8th Annual US. 1/0
Systems Seminar, New York, NY. INFORMA-
TION: Input/Output Systems Assoc, PO Box
1333, Stamford, CT 06904. Tel: (203) 323-
3143

JULY 20-22—Computer Networks; JULY
27-29—Understanding Performance Evalua-
tion, Los Angeles, Calif. INFORMATION:
Technology Transfer, Inc, PO Box 49765, Los
Angeles, CA 90049. Tel: (213) 476-1331

OCT 25-27—IFAC Workshop on Information
and Systems, Compiegne, France. INFORMA-
TION: Prof B. Dubuisson, Université de
Technologie de Compiegne, Département
MAI, BP 233, 60206 Compiegne Cedex,
France Y

SHORT COURSES

JUNE 20-24—Microprocessors and Micro-
computers: Theory and Applications; JULY
5-8—Computer Communications Networks;
JULY 6-8—Microcomputer Interfacing Work -

_ shop; JULY 11-12—Minicomputer Program-

ming and Interfacing Techniques; JULY
13-15—Engineering Applications of Mini-
computers; and JULY 20-22—Microproces-
sors, Washington, DC. INFORMATION:
Continuing Engineering Education Program,
George Washington U, Washington, DC
20052. Tel: (202) 676-6106

JULY 11-13—Surge Protection of Electronic
Equipment, Madison, Wisc. INFORMATION:
Willis F. Long, Dept of Engineering, U of
Wisconsin-Extension, 432 N Lake St, Madi-
son, WI 53706. Tel: (608) 262-2061

JULY 11-15—Digital Communications in
Spread-Spectrum, Data Bus, Optical Fibers,
and Common-Carrier Systems; JULY 18-22—
Logical Design for Digital Computer and In-
strumentation Systems; Database: Distrib-
uted, Systems, Models, Reorganization;
JULY 25-29—Mini and Microcomputers:
Their Structures, Characteristics and Appli-
cations; and Database Design Methodology,
Ann Arbor, Mich. INFORMATION: Continu-
ing Engineering Education, U of Michigan,
300 Chrysler Center, N Campus, Ann Arbor,
MI 48109. Tel: (313) 764-8490

JULY 12-15 and 25-27—Digital Image Pro-
cessing, JULY 18-21 and 27-29—Computer
Techniques in Image Pattern Recognition
and Analysis, Los Angeles, Calif and Wash-
ington, DC. [INFORMATION: Enrollment
Secretary, Integrated Computer Systems, Inc,
4445 Overland Ave, Culver City, CA 90230.
Tel: (213) 559-9268

JULY 18-22—Current Issues in Information
Systems Research, MIT, Cambridge, Mass.
INFORMATION: C. Lawrence Meador, Ass’t
Director, CISR, E53-311, Sloan School of
Mgmt, MIT, 50 Memorial Dr, Cambridge, MA
02139. Tel: (617) 253-2930
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Multi-User/Multi-Task DOS

COMMAND
PERFORMANCE

muPro-80D Multi-User, Multi-Task Disk System

Software Hardware

Dual Diskette Drive - 512K Bytes
Soft Sectored - IBM 3740 compatible

B Concurrent Multiple Terminal Operation
B Multiple Task Real-Time Operating System
Supports up to 256 concurrent tasks High Speed Seek - 76 track seek in 100mSec.

Provides 64 priority le.v?ls Single Card Controller installs directly
B Program Overlay Capability into muPro-80 chassis

® Comprehensive File Management Double-Sided Recording - Optional

List File Directory :
: Controller accomodates up to two dual drives
Add, I?eletg, Rename, Append File (four diskettes), or four single drives
Run-Time file definition )
Real Time Clock

M File Utilities: Copy File :
Write Protect

Copy and Compress Disk

Format Disk Manual or Processor controlled diskette eject
M I/0O Device Characteristics transparent to user Data transfer via DMA
B Concurrent Interrupt-Driven I/0 Small Size - 4.6"H x 10.0"W x 21D
B Calendar Maintenance - Date, Time including power supply. 32 lbs.
B Supports BSAL-80, Linking loader and Text Editor

B Operating System Requires 16K Bytes
Available in OEM and End User Configurations

Manufacturers of Innovative OEM and End User Microcomputer Systems
muPro Inc. =424 Oakmead Pkwy = Sunnyvale, CA 94086 = (408) 737-0500

See us at NCC (Dallas) Booths 1143/1145 Circle 5 for Demonstration Circle 6 for Literature
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You can't, can you? screen. You take it from there. Alter them, build

Your logic analyzer isn't software your own right on the CRT while you check
controlled. Ours is. As the latest additiontoour  the captured data, even save new formats on
Microcomputer Development Center, it's the the disk with the help of our analyzer’s built-in
only logic analyzer with computer power to do  text editor. And you can do it with any circuit
things your way. or digital logic family.

Instead of a few buttons to give you What else is new? 40 channels. 1024 traced
binary, octal, hexadecimal or symbols, you can steps. Delay from 0 to 64K clocks. Four clock
choose your own layout and format. Even types with speeds up to 10 MHz. Two qualifiers to
disassembly. start the delay ticking, a third to define

We start you off with a floppy file of clock cycles and a fourth to trigger external
6800 family formats for the MPU, memoriesand  equipment.
peripheral circuits, such as the PIA on the The cost of this digital design breakthrough

is less than $4000. Considering our recent
price cuts on the MDC (now $9600) and entire
6800 family, you're really getting a lot for

your money.

Have some free BASIC.

We have some new software that comes
absolutely free when you buy our Microcom-
puter Development Center. This includes
full BASIC, Macro Assembler, and a display-
oriented editor, Put it all together with our very
smart CRT terminal, dual floppy disks and full
debug firmware—and you have the easiest
way of developing the best microprocessor on
the market.

You'll find our logic analyzer, MDC and
all the 6800 parts you need at your nearest AMI
distributor or sales office. Or write us for com-
plete details at AMI, 3800 Homestead Road,
Santa Clara CA 95051. Phone: (415) 246-0330.
It's the only logical way to go.

AMERICAN MICROSYSTEMS, INC.
CIRCLE 7 ON INQUIRY CARD

See us at Booth 1051/1053
at the National Computer
Conference in Dallas,

June 13-16.
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How to turn a computer into a disk |o¢key.
The pPD372 Floppy Disk Controller.

Now you can turn almost any micro completely compatible with IBM, Electrically Erasable PROMs, and
or minicomputer into a genuine floppy =~ Minifloppy,™* and other formats and 8212, 8214, 8216, 8224, 8228/38,
disk jockey with the help of just one controls up to 4 floppy disk drives. 8251, 8255 and other support chips.
small chip. The 371 controls up to 2 tape cassette  All backed by full documentation,
Our wPD372 Floppy Disk Controller. drives. They come with complete applications support, and software.
Or if your computer prefers playing documentation and— best of all— The uPD372. The uPD371.
tapes, we also have the uPD371 Tape  they’re available now. And the hits just keep on comin’.
Cassette Controller. The uPD372 and 371 are justpart  NEC Microcomputers, Inc.
Either one can take the place of from  of our complete family of micro- Five Militia Drive, Lexington, MA.
50 to 60 TTL packages to save you processor products including 8080As, (2173, 617-862-6410
space as well as money. The 372 is dynamic and static RAMs, ROMs, *“TM Shugart Associates

NEC MIErocomputers, inc.

REPS: East— C&D Sales 301-296-4306, Contact Sales 617-273-1520, Harry Nash Assoc. 215-657-2213, Tech-Mark 607-748-7473, 716-223-1252, 315-662-6229, Trionic Assoc. 516-466-2300; South—
Perrott Assoc. 305-792-2211, 813-585-3327, 305-275-1132, Wolffs Sales Serv. Co. 919-781-0164; Midwest — Electronic Innovators 612-884-7471, W. Pat Fralia Co. 817-640-9101, 817-649-8981,
713-772-1572, K-MAR Eng. & Sales 816-763-5385, R.C. Nordstrom & Co. 313-559-7373, 616-429-8560, Technology Sales 312-438-3300; West—Mike Duffy Assoc. 303-934-7392, Electranic Com-
ponent Marketing 714-524-9899, 213-649-5374, Spedden Assoc. 714-295-6122, Summit Sales 602-994-4587, Trident Assoc. 408-734-5900, Tri Tronix 206-232-4993, 505-265-8409; Canada—R.F.Q.
Ltd. 416-626-1445, 514-626-8324.

DISTRIBUTORS: Century Electronics (Abuquerque, Salt Lake City, Wheatridge CO), Diplomat (Chicopee Falls MA, Clearwater FL, Elk Grove Village IL, Farmington MI, Minneapolis, ML Laurel
NJ, Salt Lake City, St. Louis, Sunnyvale, Totowa NJ, Woodbury NY), Future Electronics (Montreal, Ottawa, Rexdale, Canada), Harvey Electronics (Fairfield NJ, Lexington MA, Norwalk

Woodbury NY), Intermark Electronics (San Diego, Santa Ana, Sunnyvale), Lionex (Burlington MA), G.S. Marshall (Sunnyvale), Mirco Electronics (Phoenix), Resco (Raleigh), R-M Elecmwc
(Kentwood MI, Madison Hgts MI), Semicomp (Newport Beach CA), Semiconductor Specialists (Burlington MA, Chicago, Dallas, Dayton, Farmington MI, Hazelwood MO, Indianapolis, Kansas City,
Milwaukee, Minneapolis, Pittsburgh, St. Louis; Malton Canada), Sterling Electronics (Albuquerque, Dallas, Houston, New Orleans, Phoenix, San Diego, Seattle, Sun Valley CA, WatertownMA),
Technico (Columbia MD, Roanoke VA), Zeus Components (Elmsford NY).
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COMMUNICATION CHANNEL

by John E. Buckley
Telecommunications Management Corp
Cornwells Heights, Pa.

Shared User Networks

A major and continuing objective of data communica-
tions system users is to achieve and maintain the lowest
possible monthly cost for leased lines connecting their
remote terminals to centralized processing centers. The
growth and success to date of the specialized communica-
tions common carriers has been stimulated totally by this
unending quest of lower communications costs. Many
design techniques have been implemented in data com-
munications networks for this sole purpose. Use of multi-
point leased circuits as well as implementation of time
division and frequency division multiplexers are examples
of these traditional techniques.

In the past there has existed an unofficial source of
lower cost communications networks for central processing
site access, beyond the availability of leased data channels
from traditional communications common carriers such as
AT&T and Western Union, and the more recent avail-
ability of offerings from specialized carriers, such as MCI,
USTS, SPCC, etc. The ability of independent users of
data communications networks to pool their line require-
ments and share a common network has become increas-
ingly more commonplace. This has been permitted under
applicable tariffs (ie, FCC260) to allow nonaffiliated users
to share a communications leased line network to achieve
access to a centralized location. Guidelines under which
this sharing has been permitted have not been defined
clearly other than the requirement that the communica-
tions costs must be shared by some equitable allocation
method to all shared users of a particular network. Use of
network management fees as well as the shared cost of
multiplexers and other network equipment has not been
clearly defined or enforced in the past history of shared
user environments.

Under the present private line tariff structure, the
appeal for the shared user environment basically is
limited to lower speed remote terminals geographically
clustered in metropolitan areas that are populated by
similiar data rate terminals of other potential shared users.
The only communications channel that is presently sub-
ject to sharing, and promises any significant economic
advantage by sharing, is the typical voice grade channel.
Usually the type 3002 channel, using AT&T’s FCC260

tariff nomenclature, is the only long distance private line
which realistically can be considered for shared usage. Its
sharing can be achieved on either a time or frequency
allocation basis; both methods automatically imply the
inclusion of multiplexing techniques. The exception to
this premise is a type 3002 channel which is exclusively
assigned to each shared user for defined contiguous time
periods. For example, a user may require the use of a
private line during business hours and then may make the
line available by a transfer switching arrangement at the
private line’s terminations to another user for usage during
nonbusiness hours.

In practice, this continuous time allocation example is
not the usual shared wser arrangement. Typically a time
(TDM) or frequency division (FDM) multiplexer is as-
sociated with the shared private line at its terminations.
Each of the users is assigned a defined portion of the
private line’s available frequency spectrum through the
use of FDMs. A more common configuration is to im-
plement TDMs at each end of the private line and to
assign each shared user terminal a portion of the data
rate capacity of the common private line’s data rate.

In order to realize any practical economics, a shared user
terminal, and hence its allocated portion of the private
line’s capacity in frequency or data rate, must be kept
relatively small. If a remote terminal that operates at
2400 bits/s attempts to share a private line through TDM
that is clocked at 4800 bits/s, the resulting economics
anticipated by sharing is lost. Assume that the shared
private line cost $1000 per month and that the two
multiplexers and modems cost an additional $2000 per
month in equipment rentals. The allocated monthly cost
for this 2400-bit/s remote terminal would be approximate-
ly $1500 per month. If a direct private line were installed
for only this remote terminal, the monthly communica-
tions cost would only approximate the $1000 per month.
If the remote terminal, however, only operated at 150
bits/s, and this shared private line were fully utilized, the
allocated cost would only be $93.75 per month. This is
considerably less than the cost of a direct voice grade
channel. Typically, shared usage rapidly loses its economic
advantage if the remote terminal’s data rate is beyond
300 bits/s.

(Continued on p 14)
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SETS THE STAGE
IN PRINTERS.

The date: June 13 to 16, 1977. our line to meet the growing needs of

The place: the National OEMs and their customers.
Computer Conference. Our printers are performing the

The place to be at NCC: world over in every type of application,
Booth #1273. from remote terminals and small

The Printer Company’s booth.  business systems, to large general

When something new happensin ~ purpose computer systems.

printers, it happens at Dataproducts.
But don’t take our word for it, come
to booth #1273 and see for yourself.
This year, we will be announcing
and exhibiting some exciting new
printers at exciting prices.
They make use of the latest
technologies to meet today’s needs.
They are high-quality, high-depend-
ability, low-cost machines.
And since they’re from
Dataproducts, you can be
sure that they're reliable.
We have a complete line
of commercial and military
printers, from 300 LPM to
1500 LPM.
And we're expanding

Datap

THE PRINTER COMPAN

To better serve our world-wide
market, we have manufacturing
facilities in the U. S. and in Europe.

A commitment to R&D, a
determination to design and produce
highest-quality printers, and a
dedication to customer satisfaction,
have helped make Dataproducts The
Pnnter Company

s If you want to know
what’s new in printers, the
place to be is booth #1273.

And if you can’t make it
to the show, call or write us.

We'll be more than happy
- to tell you how Dataproducts’
| New Era in Printers can
expand your horizons.

NORTH AMERICAN SALES HQ: 6219 DE SOTO AVE., WOODLAND HILLS, CA. 91365, TEL: (213) 887-8451, TELEX: 69-8492.

EUROPEAN SALES HQ: DARMSTAEDTER LANDSTRASSE 199, FRANKFURT, W. GERMANY, TEL: 681-034, TELEX: 841-416344.
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Unless the remote terminals which are to operate in a
shared environment are geographically clustered, the
economics can again be significantly impacted. Today’s
private line tariff rates, as illustrated by AT&T’s FCC
260 Tariff, provide a high initial monthly cost and a
declining per mile IXC charge as the mileage of the com-
munications channel increases without interruption. If a
remote terminal is a great number of miles from the
nearest shared multiplexing location, the cost of that re-
mote terminal’s “local” line to the shared mutiplexer plus
its allocated cost of the shared network may approach
and possibly exceed the monthly cost of a direct line
between that remote terminal and its intended destination.

The shared user network environment evolved without
any major direction from regulatory bodies until January
1977. At that time the Federal Communications Com-
mission (FCC) directly addressed this business area and
established guidelines under which sharing of private line
capacity may be permitted without infringing on the
domain of a regulated communications common carrier.
Prior to this FCC ruling, shared usage had evolved its
own application area encompassing everything from the
joint sharing of a common communications channel to
pseudo-common carriers which were realizing profit from
the sharing, or more accurately, the brokering and man-
agement of data communication networks. The objective
of the FCC order was to clarify the shared user environ-
ment to permit data communications users to legitimately
share channels so as to collectively reduce their monthly
communications cost. The FCC also intended by its ruling
to clearly isolate and prohibit any organization from
realizing the economic benefits of acting as a communica-
tions common carrier without the responsibility and ac-
countability required of a legitimate communications com-
mon carrier,

The actual initiating step in bringing this matter to a
definitive position was the July 1, 1976 action of the FCC
adopting a policy which instructed communications com-
mon carriers to remove from their private line tariffs any
provisions that would not permit unlimited resale and
shared use of their private line offerings and services. That
policy resulted in a number of filings to the FCC and was
also subject to court appeals which resulted in the policy’s
not being immediately reflected in various private line
tariffs. In its January 6, 1977 Resale and Shared Use de-
cision, the FCC made two key rulings. It restated that the
existing tariff restrictions relating to this area were unlaw-
ful. The FCC did not specify exactly what the new tariffs
must contain but established only general guidelines and
intents. The new private line tariffs were to be filed in
March 1977 with scheduled effectiveness in 90 days.
AT&T filed their tariff on March 23, 1977 to be effective
in June 1977. This new private line tariff while reflecting
AT&T’s interpretation of the FCC’s guidelines also revises
the MPL rates and discontinues the TELPAX service.
(See Computer Design, June 1977, p 19, 22.)

The January 6th position of the FCC established con-
ditions for the legitimate shared use of common data
communications networks in an unregulated environment.
In general, any organization or group of organizations
may share common networks without the imposition of
FCC regulation if the sharing is not implemented as a
business objective. Shared use of private lines and as-
sociated network equipment for the purpose of reducing all
such users’ communications costs in a uniform and
peripheral manner is clearly encouraged by the FCC’s
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ruling and generally reflected in the March tariff filings.
The FCC was quite clear that it did not intend to establish
a business environment that would permit the emergence
of pseudo-communications common carriers.

The FCC stated that an organization providing com-
munications services on a shared user basis cannot show
any profit from their communications activity, including
revenue realized from fees for the management of the
network. In the past, some shared user participants would
directly allocate the regulated costs such as for the
private line or modems as billed by the associated com-
mon carrier; they would then add a significant charge for
the use of the nonregulated equipment such as multi-
plexers, and/or a management fee for a great variety of
intangible and generally unspecified services and benefits.
As long as the total amount was less than a direct line
cost, the shared user was content to pay the unsubstan-
tiated and generally inflated charges thereby providing a
profit from shared communications services to the sharing
organization. Under the January decision, such accounting
manipulations are not acceptable. The governing criterion
is the intent of the sharing organization. If it is merely to
reduce all its shared wusers’ costs without generating a
profit, it will be considered within the scope of this ruling.
If the sharing organization is attempting to develop a
self-substantiating business activity from sharing, then it
is clearly outside the definition of the shared user decision.

In this same context of profit, the use of nonuniform
cost allocation methods are considered as contrary to the
intent of this ruling. If a sharing organization establishes
a 2-tier allocation policy in which its own terminals re-
ceive a much lower proportional cost allocation than a
similiar terminal associated with an outside user, this
can be considered as a means of creating indirect profit
by significantly reducing the sharing organization’s internal
costs at the expense of the outside shared user. While the
FCC did not specify exact limits for such tiered allocation
methods nor explicitly prohibit such arrangements, such a
situation would most likely be interpreted as contrary to
the intent rather than the letter of that FCC ruling.

The FCC, in concert with this emphasis on intention,
prohibited a sharing organization from actively and
publicly soliciting outside shared users. It is reasonable to
expect public notices of available network capacities to be
issued by interested parties. This solicitation activity,
however, would be considered overt if a nationwide ad-
vertising and promotion campaign were initiated by such
a sharing organization. An additional criterion that may
be applied by the FCC would be the extent to which a
sharing organization has expanded its data communications
network beyond its internal needs to accommodate outside
shared user requirements.

The shared user liberalization of present and proposed
tariff filings increase this opportunity for lowest possible
communications costs. Nework designers who are con-
sidering shared usage as a reliable means of lowering
communications costs must be familiar with the provisions
of the January 1977 FCC ruling and tariff filings. To be-
come involved with a legitimate shared use association
would provide reliable increased communications value;
to commit vital data communication needs to a pseudo-
communications common carrier would result in con-
tinued subsidization of the sharing organization’s com-
munications cost, and upon eventual discovery by regula-
tory agencies, discontinuation of your data communications
capability in that shared environment.

COMPUTER DESIGN/JUNE 1977






Look what Ramtek
has done to
graphic terminals.

RBC CORPORAT LGN
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Now you can get quality
resolution and a combi-
nation of true graphics

and true alphanumerics
at an affordable price.

Ramtek introduces the new Micrographic
Terminal. No longer do you have to settle for poor
resolution or give up color in economy priced display
terminals. Ramtek gives you a high resolution, flicker-
free display on a resolvable matrix of 512 elements by
256 lines. And you get a choice of black and white or
any 8 of 64 colors as well as split or dual screen
capability. The independent alphanumeric refresh
offers you single character addressibility within a
visible matrix of 25 rows of 80 characters that are crisp.
sharp and well defined.

Ramtek’s Micrographic Terminal is controlled
by a powerful Zilog Z-80 with
28K bytes of PROM and 16K bytes of RAM

In addition you can program the Ramtek
Micrographic Terminal and give it the dedicated
capability and intelligence you need for your appli-
cation. Ramtek's software gives you TTY compati-
bility and high level graphic functions commanded by
ASCII text strings. You can choose from an extensive
list of options such as floppy disc interface, additional
serial 1/0O ports, alphanumeric overlays, user defined
fonts, color selections and packaged software.

More good news: prices for a black and
white basic system begin at just $4.700 and for color
at only $5,400.

But to fully appreciate the contribution the
Ramtek Micrographic Terminal can make to your appli-
cation, you'll need to know more details. Just call or
write Ramtek Corporation, 585 N. Mary Ave., Sunnyvale
CA 94806. If youre really in a hurry call us at (408)
735-8400 and ask for Todd Martin.

framtek

Our Experience Shows

See us at NCC Booth 72039
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YOU TRANSMIT...

T

Sales Manager-
Computer Products

give you superior vnsual dlspl"ays with optlonaf hs C
Qur full line of modems transmlts your dat

up and running
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Remote Batch Terminal
Communicates With Two
Companies' Computers

A computer-based remote data com-

munications terminal for Co ! Data
and IBM computers, and th -, orld-
wide CyYBERNET data servic ., the

Cyber 18-5 also expands remote data
handling applications for the Cyber
18 family of standalone minicomputer
equipment. The batch terminal con-
tains special computer logic for com-
municating with the computers as
though it were any of several models
of terminals supplied by these com-
panies.

Basic terminal includes computer
processor, 16k bytes of memory,
visual display and keyboard operator
console, one terminal emulation pro-
gram, communications control capa-
bilities, peripheral controller, interface
logic, card reader, and line printer.

According to Control Data Corp,
PO Box O, Minneapolis, MN 55440,
a key advantage is overall lower op-
erating costs. Addition of an optional
magnetic unit to the basic configura-
tion allows transfer of more data,
thereby reducing charges for com-
munications line use and connect
time. Online batch and local utility
functions can be performed concur-
rently; this includes intercommunica-
tion among the terminal’s display,
card, printer, or tape units while data
are transferred to and from the ter-
minal and host computer system.

The processor is a micropro-
grammed computer that includes 16k
bytes of 750-ns core memory. Expan-
sion is possible up to 64k bytes in
16k-byte increments to support data
transfer applications and optional
magnetic tape units. The keyboard-
visual display, a version of the com-
pany’s 751-10 microprocessor-con-
trolled display, functions as the ter-
minal operator’s information and con-
trol station.

Terminal communications are con-
ducted with a host computer system
in half-duplex synchronous mode.
Switches allow selection of data trans-
mission rates ranging from 1200 to
9600 bits/s. Standard interface com-
patibility is provided for RS-232-C
and CCITT V.24 communications
protocols.

One of a series of three control-
ware programs also is included. These
enable the terminal to emulate opera-
tions of the company’s 200 user ter-
minal with the 3000, 6000, Cyber 70,
or 170 system as host computer; or an

IBM 2780 or 3780 remote batch ter-
minal.

Up to three model 1860 magnetic
tape transports can be added to the
terminal to support higher speed
batch entry applications. Drives op-
erate at 25 in/s (63.5 cm/s), record
at 800 bits/in (315 bits/cm) NRZI,
and come in 7- and 9-track models.
The controller is contained on a
single PC board.

Model 1829 card readers are avail-
able in 300- and 600-card/min ver-
sions, each housed in a desktop unit.
Optional line printers (1827-30 and
-60) provide 300- and 600-line/min
print output.

Other software available v ith the
terminal is the cYBEr 18 RTOs (real-
time operating system). RTOSs, a com-
patible subset of the Mass Storage
Operating System (MSOS) used with
other systems, requires no mass
storage disc devices. It occupies a
minimum of 3k bytes of main
memory.

Prices range from $28,345 for the
basic unit with 300-card/min card
and 300-line/min printer peripherals,
to $59,915 for a terminal configura-
tion including two magnetic tape
transports plus 600-card/min card and
600-line/min printer units. Monthly
leases on a l-year contract, including
maintenance, for these configurations
are $1084 and $2482, respectively.
Circle 166 on Inquiry Card

Tariffs Filed to Alter
and Reduce Rates of
Private Line Services

In response to orders by the Federal
Communications Commission (FCC),
the American Telephone and Tele-
graph Co (AT&T), Long Lines Dept,
Bedminster, NJ 07921 has filed tar-
iffs to permit sharing and resale of
its private line services and to elimi-
nate Telpak—its bulk private line
service offering. Simultaneously, the
company filed reductions in some of
its voice grade private line rates in
an effort to lessen the impact of high-
er rates that customers would pay
when Telpak is no longer available.
These reductions—to coincide with the
elimination of Telpak on June 8—
would lower rates for individual
voice grade private line services gen-
erally 100 miles or longer. Rates for
shorter distances would remain un-
changed.

A private line is a circuit leased
at a fixed monthly rate; with Telpak,
users with large communications
needs can purchase 60 or 240 pri-
vate lines at a time. AT&T feels that
a bulk service replacement for Tel-
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You get more
than 125 IPS in the

Number OneTape Drive

Wangco Mod 14 - the first “no compromise” 125 ips tape transport
with 500 ips rewind speed for OEM systems, gives you:

L

EXTRA LENGTH VACUUM
COLUMNS.

For the first time a 125 ips
tape transport is designed
to give speed plus reliability.
Extra vacuum column length
eliminates the need for a
high powered reel servo
system and power supply
such as that used in “short
column” designs, therefore,
no cooling of the reel motor
is required. The Mod 14
configuration allows high
performance operation with
no program restrictions.

POWER
TION AND LOWEST

d 14’s unique
ily 10.5 Amps of
115 VAC power are
educing operating
1d complexity. At 230
he Mod 14 uses only

cd 4 will accept IBM

.0ad I* and II* car-

s permitting fully

omatic tape load, and
ind and unload by

ftware control.

marks of IBM Corporation

UNIQUE TAPE PATH
LAYOUT.

A straightforward tape path
configuration eliminates
unsupported lengths of tape
and does away with air
bearing guides, air compres-
sors and application of
vacuumon the capstan.

The simplified drive design
results in greatly increased

reliability.
l.

CONSERVATIVE DESIGN.
All components and sub-
assemblies of the Mod 14
are built and tested to meet
“worst case” requirements
assuring highest reliability
in all applications including
high duty cycle mainframe
systems with ample op-
erating margins.

FRONT ACCESSIBLE
SUBASSEMBLIES.

All adjustments and test
points of the Mod 14 are
accessible from the front of
the unit. Subassemblies,
including the card cage,

are modular for instant
replacement.

L

DUAL DENSITY WITH
EMBEDDED FORMATTERS
AVAILABLE.

Data densities to 800 cpi
NRZI and 1600 cpi PE are
provided, individually or in
switch selectable dual
density (NRZI/PE). Wangco’s
embedded formatters, an
optional feature, reduce cost
and power requirements

in system operation.

These No. 1 features plus
long life, hard coated heads,
four drive daisy chain with
unit select capability and
RFI/EMI criteria design-add
them all up and you get the
Wangco Mod 14. For infor-
mation contact Wangco, Inc.,
5404 Jandy Place, Los
Angeles, CA 90066. (213)
390-8081. In Europe: P.O.
Box 7754, Building 70, 1st
floor, Schiphol-OOST,
Netherlands. Phone: (020)
458269. TWX: 844-18822
WANGCO NL.

WANGCO

PERKIN ELMER DATA SYSTEMS
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pak would not be viable due to the
sharing and resale provisions for pri-
vate line services ordered by the FCC.

Effective June 21, the shared use
and resale tariff would enable users
to share a private line service or—
subject to FCC certification—resell
it to third parties. The tariff is in
response to FCC decisions directing
all carriers to remove existing re-
strictions against sharing and resale
of private line service.

This filing does not apply to inter-
national private line services, the
company’s interstate message tele-
communications service, or Wide
Area  Telecommunications Service
(WATS). Opposing the sharing and
resale order, AT&T has asked the U.S.
Court of Appeals for the Second Cir-
cuit in New York City to review the
order.

Low Speed Terminal
Receives AUTODIN
Category Il Approval

Having passed the Defense Com-
munications Agency’s AUTODIN (Auto-
matic Digital Network) Category II
test requirements, the system 2407-
T20 low speed AuTopIN terminal from
Mohawk Data Sciences Corp, 1599
Littleton Rd, Parsippany, NJ 07054
is now a complete TEMPEST-approved
system which can be marketed to
various government agencies utilizing
the network. Category II is one of
three categories involved in the ac-
quisition of AuTODIN terminals. The
acceptance was approved by the Data
Communications TEMPEsT Working
Group as a result of evaluation of
satisfactory test data by the National
Scientific Laboratory.

The secure, worldwide -electronic
communications network provides
subscribers with compatibility in areas
of codes, speeds, and formats. It
provides automatic error detection
service by levels of precedence, alter-
nate routing capability, message ac-
counting, and protection. TEMPEST is
an unclassified name referring to in-
vestigation and studies of compromis-
ing emanations.

Draft Standard Covers
Improved Communications
Link Control Procedures

The proposed 6th draft of the Amer-
ican National Standard (ansi) Ad-
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vanced Data Communication Control
Procedures has been accepted for
public comment by Standards Com-
mittee X3. The X3S34 Task Group,
chaired by David E. Carlson, Bell
Telephone Laboratories, developed
the standard, which is informally re-
ferred to by the initials “apcce.”
Anst identification is BSR X3.66.

As the culmination of development
work which began in 1969, the
standard embodies improved ways to
perform communications link control
functions, providing desirable capabil-
ities inherently unavailable in the
earlier standard X3.28-1976, “Proce-
dures for the Use of the Communica-
tions Control Characters of Ascu in
Specified Data Communications
Links.” That standard is character-
oriented, using 7-bit asci characters
or sequences of characters for the
link control functions; the apcce
standard is based on a bit-oriented
approach for link control, and an in-
dependent/dual numbering per frame.

Basic objectives of the standard are
to provide full transparency and code
independence; efficient interactive and
batch operation; a high level of re-
liability; 2-way alternate and 2-way
simultaneous operation between com-
puters, concentrators, and terminals
which are normally buffered; and a
high level of modularity. It also covers
data link configurations, such as full-
and half-duplex, multipoint, point-to-
point, switched, or nonswitched.

The standard establishes procedures
to be used on synchronous communi-
cations links using Apcce. It does not
define any single system and should
not be regarded as a specification for
a data communications system.

Its development was accomplished
in close liaison with corresponding
international standards bodv, ISO/
TC97/SC6 where the basic techniaue
is identified as HDLC (High-level
Data Link Control) and also with the
European Comnuter Manufacturers
Association (ECMA). The document
may be obtained for $4 ver copy from
the X3 Secretariat, Computer and
Business Equipment Manufacturers
Association (cBEMA), Standards Dept,
1828 L St, NW, Washington, DC
20036.

Joint Agreement
Provides Overseas
Packet-Switched Service

An interconnection agreement for the
provision of packet-switched data
communication service between the
United States and overseas points has
been announced by Telenet Com-

AMP EUROPE

Austria — AMP Austria. Branch of AMP
Deutschland GmbH. Markgraf-Ruediger Str.
6-8, 1150 Vienna. Phone: 924191/92

Belgium — AMP Belgium. Branch of AMP-
Holland B.V., Rue de Brabant 62-66, Brussels.
Phone: 322.17.55.17

Finland — AMP Finland OY

Postilokero 3, 00401 Helsinki 40

Phone: 90/584122

France—AMP de France. 29 Chaussée Jules-César.
Boite Postale No. 39. 95301 Pontoise

France. Phone: 030 82 20, 030 92 30

Germany — AMP Deutschland GmbH.
Ampérestrasse 7-11, 607 Langen, B. FFM.,
West Germany. Phone: (06103) 7091

Great Britain — AMP of Great Britain Limited,
Terminal House, Stanmore, Middlesex,

England. Phone: 01-954-2356

Holland — AMP Holland B.V., Papierstraat 2-4
‘s-Hertogenbosch, Holland. Phone: (04100) 25221

Italy — AMP Italia S.p.A., Via Fratelli Cervi 15,
10093 Collegno (Torine), Italy. Phone: 785-656

Spain — AMP Espafiola, S.A., Apartado 5294.
Pedro 1V, 491, 495, Barcelona 5, Spain.

Phone: 307-75-50

Sweden — AMP Scandinavia AB, Datavagen 5,
17500 Jakobsherg, Sweden, Mailing Address:
Fack §-175 20 JARFALLA 1, Sweden.

Phone: 0758/10400

Switzerland — AMP AG, Haldenstrasse 11,
6006 Luzern, Switzerland,
Phone: (414) 235421, 235422, 235423

AMP NORTH AMERICA

Canada — AMP OF CANADA LTD., 20 Esna
Park Drive, Markham, Ontario, Ph: 416-499-1251
Mexico — AMP de Mexico, S.A., Apartado
Postal 179, Naucalpan de Juarez, Edo, de
Mexico, Phone: Mexico City 576-41-55

Puerto Rico — AMP OF CANADA LTD.,

677 Calé de Diego, Rio Piedras, Puerto Rico
00924, Phone: (809) 766-2346

United States — AMP Incorporated,

Harrisburg, Pa. 17105, Phone: 717-564-0100

AMP SOUTH AMERICA

Argentina — AMP S.A. Argentina 4 de Febrero,
76 Villa Zagla — SAN MARTIN, Buenos Aires,
Argentina, Phone: 752-4612

Brazil — AMP do Brasil Ltda.,

AV Comendador Martinelli 185,

Lapa, Sao Paulo, Phone: 262-4353

AMP PACIFIC

Australia — Australian AMP Pty. Limited,

155 Briens Road, Northmead, N.S.W. 2152
Australia, Mailing Address: P.O. Box 194,
Baulkham Hills, N.S.W. 2153 Aus. Ph: 630-7377

Japan — AMP (Japan), Lid., No. 15-14, 7-Chome,
Roppongi Minato-Ku, Tokyo, Japan, Ph: 404-7171

Products and services for many specialized
industries are provided by the AMPLIVERSAL
Division. In the United States, this division is
known as AMP Special Industries.

For Amp products and services in other
countries, write: AMP International Division,
Harrisburg, PA 17105, USA.
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40 position CR connectors assure excellent

~ connections. Because they apply over 150 grams

~ of force to each contact with just a turn of the
- cam. The wipe backwipe motion of the contacts

~ precleans the surfaces for full electrical continuity.
~ And contact wear is virtually nonexistent for well

~ over 5,000 insertion cycles.

~ The 40 position CR connector is designed
specifically for input/output functions in today’s
high density pc board applications such as those
used in microprocessors. Its modular design means
extra economy because it can be loaded with as
few or as many contacts as you'll actually use.

And it will accept either crimp snap-in or insulation
displation modules.

AMP is a trademark of AMP Incorporated

P’s CR connectors
prevent damage to

pc board traces.

w

Vo wg vy oy

o

There are other sizes of AMP CR connectors
including the 120 and 156 position types. All have
positive lock and keyed housings with contacts
on .100" centers. And all come with AMP’s
assurance of experienced technical aid whenever
and wherever you need it.

For more information on CR Series connectors,
call Customer Service at (717) 564-0100. Or write
AMP Incorporated, Harrisburg, PA 17105.

AMP has a better way.

AMP

INCORPORATED
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99()/10 OEM minicomputers.




Built, backed and priced
to sharpen your competitive edge.

TEXAS

The 990/10 minicomputer from TI
brings superior value to both you and
your customers.

Starting with field-proven
hardware, the 990/10 delivers the
reliability you expect from TI. And
all the off-the-shelf support you need
for user applications. You get standard
software languages, a broad choice of
peripherals and nationwide service.

Built for more processing power.
The 990/10 is the most powerful
member of the 990 computer family.
Its architecture provides features that
give you maximum processing power
for your money. Like hardware mul-
tiply and divide. A 16-level hardware

Peripheral Interface Modules

interrupt structure. 16 registers ar-
ranged in a workspace concept. I/O
that’s directly programmable through
the Communications Register Unit
(CRU) and autonomously through a
high-speed data bus. And bit, byte
and word addressing of memory.

Built for system flexibility.

In small or large configurations,
the 990/10 design provides surprising
flexibility for a small investment.

The CRU, with up to 4096 I/0 lines,
reduces interfacing costs by keeping
controller complexity to a minimum.
The TILINE* asynchronous high-

Model 913 Video Display Terminal

speed data bus can support both high-
and low-speed devices and takes
advantage of design simplicity for
simultaneous data transfer between
peripherals, the CPU and memory.
With the 990/10, you get a power-
ful instruction set with an extended
operating feature that allows hardware
to take over operations that software
would normally execute. An optional
mapping feature provides memory
protection and memory expansion
to 1 million words. And, optional
error-correcting memory corrects
single-bit errors for increased
system reliability.

DS 25/50
Disc Drives

Full peripheral support.

As well as a range of standard
peripherals, disc storage to 90 million
16-bit words and magnetic tape with
800 and 1600 bpi options are available
for low-cost mass storage and back-up.
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INSTRUMENTS.

A choice of software.

With common higher level lan-
guages, FORTRAN IV, COBOL and
Multiuser BASIC, plus the 990/10
assembly language, you have all the
tools you need for an efficient appli-
cation program.

Both the disc-based and memory
resident operating systems give you
modularity and flexibility for system
generation to meet application de-

Model 979
Tape Drive

mands. We offer program development
aids for creating and testing software,
and communications software to sup-
port synchronous or asynchronous
data transmission.

Backed with nationwide service.
Our responsibility to you doesn’t end
with the sale. We follow through with
complete system training, plus a
nationwide factory service network.
The T1990/10 minicomputer. We build
it, back it and price it the way you and
your customers want it. You can start
configuring a system now with our 990
Computer Systems Handbook on the up-
ward- compatible family of the TMS 9900
microprocessor, 990/4 microcomputer
and 990/10 minicomputer. For your free
copy, send a letterhead request to Texas
Instruments Incorporated, ©
PO. Box 1444, M/S 784,
Houston, Texas 77001.

TEXAS INSTRUMENTS

*Trademark of Texas Instruments

INCORPORATED

©1977, Texas Instruments Incorporated

See Texas Instruments products at the NCC.



Cambion continuous IC socket sys-
tems let you keep on going and going.
Interlocking units allow maximum use of
boards. Cambion IC sockets also set you
free from service problems, pre-mature
failure and damage from solder heat.
With Cambion the only limits are your
imagination. Would you like literature,
samples or one of our sales engineers to
call? Write: Cambridge Thermionic
Corporation, 445 Concord Avenue,
Cambridge, MA 02138. Phone:
617-491-5400. In California: 2733
Pacific Coast Hgwy., Torrance, CA
90505. Phone: 213-326-7822.

Standardize on

The Guaranteed Electronic Components
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munications Corp, 1050 17th St, NW,
Washington, DC 20036 and ITT
World Communications, Inc, a sub-
sidiary of International Telephone and
Telegraph Corp, 67 Broad St, New
York, NY 10004. The service is de-
signed as an economic means of com-
munications between computers and
various terminals operating at low and
medium speed. ITT Worldcom will
furnish the overseas data transmission
facilities and gateway switching
equipment linking the Telenet net-
work and its users in the U.S. with
packet-switching facilities abroad.

In operation since 1975, Telenet
was the first FCC-regulated common
carrier to utilize packet-switching
technology. Local access to the net-
work is available in 47 cities in the
U.S., Canada, and Mexico, and will be
available in 38 other cities during
1977. This is the second overseas
service agreement signed by Telenet;
the first was with RCA Global Com-
munications, Inc (see Computer De-
sign, May 1977, p 14).

ITT Worldcom provides a variety
of record communications to more
than 170 countries throughout the
world. The company has also intro-
duced the Universal Data Transfer
Service (upts), using packet-switch-
ing data communications techniques
for initial operation with France and
Puerto Rico. Extensions of the service
to other countries are planned for
later this year,

The service is intended as a highly
reliable means of communications
between a variety of terminals and
data base and timesharing-oriented
computers. Users in the U.S. can ac-
cess UDTS by means of domestic data
networks such as TYMNET, Inc and
Telenet Communications Corp, with
whom the company has agreements.

Plans for the service include ex-
pansion to accommodate data trans-
fer requirements at speeds up to 56k
bits/s. Additional features would in-
clude automatic translation of varying
codes, protocols, and formats; and
the ability to connect with terminals
such as teleprinters, CRTs, facsimile
machines, batch terminals, and word
Pprocessors.

Terminals Operate
on Packet Network and
In Concurrency Mode

CRT terminals that can operate on a
public packet network while emulat-
ing IBM 3270 functions have been

demonstrated by Raytheon Data Sys-
tems Co, Communications Dept, 1415
Boston-Providence Tpk, Norwood,
MA 02062, along with a software
system that allows its PTS/1200™
distributed processing system to per-
form 3270-emulation tasks concur-
rently with local batch processing,
file updating, printing, and other on-
line communications tasks. Both cap-
abilities serve to extend the functional
range and cost-effectiveness of apply-
ing terminals of the 3270 class to in-
formation systems tasks.

Implementation of PTS-100™ in-
telligent terminals on public packet
networks is made possible by two
software packages and the use of the
international CCITT X.25 device
protocol. This capability permits de-
vices other than teleprinters and
asci-based products to connect
through packet modes.

Software packages include pMEP-I1
which replaces control and emulation
programs in IBM 3704 or 3705 front-
end processors, and RAYPAC which is
loaded into local-site PTS-100 termi-
nal controllers. They convert 3270-
type messages into line, device, and
address modes required for packet
networks. When installed on any of
the company’s 32k-byte PTS-100 in-
telligent controllers operating in 3270-
emulation mode, the software pack-
ages allow such systems to access im-
mediately public packet networks in
the U.S. and abroad using the world-
wide X.25 and HDLC protocols.

Four major modules of bpMEP-11
are the line protocol, which replaces
conventional bisynchronous protocol
with HDLC protocol; the X.25 device
protocol, which permits direct con-
nection and disconnection of local
devices within a public packet net-
work; the PPX packet protocol ex-
tension, which converts conventional
3270 device addresses to suitable
packet network addresses; and an
operating system. pmep-11 allows the
user to run existing applications pro-
grams and operate existing communi-
cations.

Both packages can be loaded in
minutes, without disrupting existing
3270s or other applications; users can
therefore create CRT-terminal net-
works without significant systems
development. Advantages obtained
are lower transmission costs, fewer
line delays, improved error rates, and
line speeds up to 56k bits/s (five
times faster than current speeds).

Benefits of the 3270-concurrency
capability, which allows a single sys-
tem to operate concurrently in 3270
emulation mode and local processing
mode, are said to be obtaining more
work from one system, eliminating
unnecessary equipment, obtaining
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Now there's an alternative
tothe high cost
of mainframe disc storage.
DIVAs Computroller V.

If you've decided to buy your minicomputer sys-

tem from DEC, DG or Interdata, you already

know the facts about their disc storage systems.
They're well designed. They're also expensive.
Now, you can get the same high perfor-

mance, reliability and software transparency of
the mainframe product at a price that makes
sense. With Diva's Computroller V line of disc
systems.

The Computroller V matches the mainframer’s
system feature-for-feature, but costs up to 50

per cent less to purchase, install and maintain.
With no shortcuts in design or service support.

The reason? Unlike the mainframer, we
specialize in the development of disc storage
systems to help you cope with the continuous
expansion in information processing. The
Computroller V has an amazing capacity range

of 25-300 megabytes per spindle. Plus compat-
ibility with the mainframe system and total soft-

ware transparency.

No other disc storage system can interface,
adapt and self-test like the Computroller V.

Make your own comparison and see how the

Computroller stacks up against other main-

frame products.

DIVA
Computroller V Mainframer
Complete Software Transparency YeS YES
ECCAError Correction YES YES
Complete Customer Services YES YES
Resident Self-Checking Diagn'ostics YES YES
Microprocessor Technology YES YES o
Dual Processor Support YES YES

Interface to Most 3330 Technology Drives

YES NO

From now on,
this may be the
only system your
company will

—)
4

DIVA, Inc./Dept. Al1/607 Industrial Way West/Eatontown, New Jersey 07724

need for mass
storage. For more
information, fill in
the coupon or

call Toll-Free at

NAME

COMPANY

POSITION

ADDRESS

800-631-2141.
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Is your computer smart enough

One DC-300A cartridge equals
almost 16 feet of cards.

Or hundreds of feet =
of paper tape.

And each program must
be punched, veritied and read
one card at a time.

With our drive system, on
the other hand, programs are
stored on a single tape
cartridge.

Cartridges offer much  w/4E
faster data storage, program - %
loading, data transfer and
faster access to the computer.

So you save time and E =
money.

Cartridges take less space. ¢
It would take a

stack of cards almost

sixteen feet high z

AT

iy W, to store all the in- 2
| ' formation you can store £/ %
A 3M peripheral drive which onasingle SM DC-300A g
uses 3M data cartridges is better than data cartridge. E £
any drive which uses punched With cartridges, you

cards or paper tape.
And, if you'd take
the time to ask it, your gy
computer would
probably tell you so.
It's simple logic.

can store all of your /=
programs in a —es=t-tda =
fraction of the
space youd
need for cards or paper tape.
Your filing system
is simplified and overhead is
greatly reduced.

Cartridges are faster
than cards.

Cards and paper tape
are slow. It takes or mutilate.
hundreds of cards fora Unlike paper cards, youneed
single computer program.  Cards must be read one ata ime. Mever touch the media. It's well

Cartridges won't fold, spindle

o>



to choose our cartridge drive?

protected inside the
cartridges, so it's virtually
impossible to damage.
You can carry a DC-
100A cartridge with an
entire program in
your shirt pocket.
Even if you :
dropit, theprogram ¢ :
will survive :
unscathed. _.
Remember Ui
that the next :
time you drop a
stack of cards.

Vi

Don't take our word
for it. Ask your computer.

If you'll send us the coupon, we'll
send you thé specifications for all three
of our drive systems.

Ask your computer to compare them
with any other type of drive system.

We'll bet your computer will
pretfer ours.

Maybe it'll choose our famous
DCD-3drive. It's people-proof, jam-proof
and wear-resistant.

Or maybe your computer will
decide upon our DCS-3000 series, an
ANSI-formatted system that allows one
formatter to control up to eightdrives.

The DCS-3000 is extremely easy
to integrate into your system. Only
one cable to the user’s logic is required.

But if you require compact size,
your computer will probably choose our
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One formatter can control
eight drives at once.

unique DCD-1. It offers
many of the features
of our bigger systems,
yet it will fit inside
a five-inch cube.

The cartridge alone
measures just 2.4 x
3.2 x .5 inches.

See for yourself.

Send us the coupon.

There's much more we
can tell you about our drive
systems.
Study the information carefully.
If your computer isn't smart
enough to choose our drive systems,
we'll bet you will be.

Send me more information.

lcme r Title

Firm Address

City
Zip

Phone

3 COMPANY

Mail to: 3M Company
Data Products, Dept. 125
Mincom Division, Bldg. 223-5F
3M Center

St. Paul, Minnesota 55101



COMMUNICATION CHANNEL]

single-vendor support, and improving
control and efficiency of information
handling at each local site. Both pack-
et network packages and 3270-con-
currency capability are available with-
in 90 days under monthly license fees.
Circle 167 on Inquiry Card

Communications Satellite
Serves as Backup
for Indonesian System

The Palapa 2 satellite has been
launched as part of a system to link
the Republic of Indonesia with
modern communications. That coun-
try is the first in Southeast Asia to
own and operate its own telecom-
munication satellite system. The satel-
lite will be in synchronous orbit
22,300 mi (35,000 km) high over the
Indian Ocean, serving as a spare to
Palapa 1, launched July 8, 1976 and
activiated Aug 17.

Hughes Aircraft Co, PO Box 90515,
Los Angeles, CA 90009 built the satel-
lite using the same technology as the
Anik and Westar satellites developed

for Canada and the U.S. Each Palapa
provides capacity for 5000 2-way tele-
phone circuits or 12 television chan-
nels, or combinations of telephone,
TV, radio, telegraph, and data ser-
vices.

Hughes also designed and built a
master control station in Jakarta and
nine of the 40 ground stations current-
ly in operation. Ford Aerospace and
Communications and International
Telephone and Telegraph Co each
built 15 stations under separate con-
tracts with the Indonesian govern-
ment.

Perumtel, the government-owned
telecommunications company, is
directing operation of the satellite
system, which consists of the 40-
station network, studio links, power
equipment, civil works, personnel
training, maintenance, and support.
The Palapa system is rapidly expand-
ing the nation’s communications ser-
vices via the 40-ground-station net-
work strategically placed throughout
the islands.

Single-channel-per-carrier  equip-
ment, controlled by a demand-assign-
ment system, has been installed at
each earth station, enabling telephone
users to call any other city by dialing
the area code. When the call is com-
pleted, the circuits are immediately

operating at ANY

rate from 0 to 1,000

ch/s are available in

2 weeks from CHALCO

for as low as $250.00 . .. ..
Since 1957 CHALCO has deliv-

ered thousands of readers for many

applications. Highly reliable, they will

read ANY punched tape material . .

and ANY format interchangeably.

. a\

They have MSI buffer memory, TTL 1/0 signals,
and many other technical features. When you‘re serious
punched tape, read our FREE brochure. Or take advantage of our applica-
tion and design services. Call or write CHALCO today.

about reading

CHALCO ENGINEERING CORPORATION

15126 SOUTH BROADWAY e GARDENA, CA 90248
TEL: (213) 321-0121 e TWX (910) 346-7026
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released and become available to the
central control station for reassign-
ment to other call stations.

At launch the satellite weighed
1268 1b (573 kg); in-orbit weight
after firing of the apogee motor is
approximately 645 Ib (293 kg). The
drum-shaped body measures 61.5”
(156 cm) high and 75.1” (191 cm)
in diameter. The solar drum is covered
with 23,000 solar cells which charge
an onboard battery system to provide
the spacecraft with power when the
earth intersects the sun during the
spring and autumn eclipse season.
The solar cells provide a minimum of
259 W of power for the life of the
satellite (seven years or more). A 60”
(152-cm) wide parabolic antenna re-
flector extends 73.5” (187 cm) above
the spacecraft.

Audio Response System
Provides Multiline Output
and Touch-Tone™ Input

Votrax LVM-70 is a compact solid-
state multiplexed audio response sys-
tem which can service 64 telephone
lines and store vocabulary in digital
pattern form in amounts up to 128
seconds of speech. Vocal Interface
Div of Federal Screw Works, 500
Stephenson Hwy, Troy, MI 48084
developed the system to provide
multiline audio output and Touch-
Tone™ input handling capabilities for
microcomputers, minicomputers, and
large business mainframes. Business
machine users are now able to take
advantage of Touch-Tone audio re-
sponse applications.

Features include variable word and
message length for maximum flexibili-
ty, custom vocabulary of words and
phrases, excellent voice quality, and
customer’s choice of voice. The sys-
tem supports many communications
data sets including the Bell 407A,
407B, and several commercially avail-
able 403-type units, plus the Bell
Transaction Telephone™, Automatic
Call Distributor, and Call Director.

The system controller, containing
a microprocessor, can simulate op-
eration of an asynchronous terminal
(RS-232-C) on the host computer’s
communications adapter. Transactions
between the controller and host com-
puter are conducted using standard
data formats. No special support soft-
ware or interfacing hardware is re-
quired.

Optional program modules offer
additional capabilities of synchronous
or asynchronous data communications
support, local or remote connection
to host computer, buffered commun-
ications, and transaction time-out. []
Circle 168 on Inquiry Card
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... keeps your product WORKING
Veal" after Veal". .o after Vear. In your keyboard or ours,

| ‘

| |
Cherry key switches just don't fail. The knife-edge contact area is so small U & L}
(9 millionths of a square inch).. . the contact pressure so great (about 5,000 psi)
...the gold alloy so pure and film-free. .. that you are assured of positive contact
every time. For 50 million operations and beyond. (Which is probably beyond the SEE US AT
life expectancy of your product!) NATIONAL

Cherry “heart of gold” keyboard switches are available as part of a fully iy °°T‘FERE"°E

encoded Cherry Electronic Keyboard or individually, with or without two-shot Rallas:Convention: Center
molded keycaps. We have keycaps...in more legends, sizes, type faces than you're June 13-16
likely to find anywhere else. Sculptured keycaps? We've got ‘'em. Smooth or BOOTHS 1768-1744
matte finish? We've got both. Colors? Lighted? Specials? Sure! Some “off the
shelf”...all at prices that make it obvious why the Cherry way is the economical For free test sample switch

way to put a heart of gold in any keyboard. and catalog, just
TWX 910-235-1572.
or PHONE 312-689-7700
GRS ER,
O = D b Cherry switches now
N ® available locally from distributors.

CHERRY ELECTRICAL PRODUCTS CORP., 3614 Sunset Avenue, Waukegan, IL 60085

-
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GET YOUR ACT TOGETHER:




It takes a lot of drive
to make ends meet today.

We hate to see OEM frustration —the kind caused when you can’t close the
gap between advancing computer technology, and your peripherals’ ability to
fit in with your plans. Just coming “sort of close” won’t do anymore.

Getting things together is a specialty at Pertec. We're industry-watchers,
as well as seasoned participants—trust us to pinpoint exactly what you’re going
to need...often even before you do. To help you realize the full potential of
state-of-art CPUs. With much greater cost-effectiveness.

Take our tape drives. (Please.) Already available in more than 400 line-
variations—but we didn’t stop there. Not Pertec. We anticipated your need for
a super-fast, sophisticated tape transport, to handle
high volume dp throughput.

The result: our new T1000 family, a new-generation in
vacuum column drives. 75 to 125 ips; dual density for
now, but designed to handle GCR high density recording.

We're devoted to your disk demands too. Rigid or flex-
ible. Both fixed-and-removable. From 0.25 Mb to 50 Mb.

And we didn’t give you 50 megabytes by forcing a

switch in technology. We simply expanded our D3000 Series to include 25-50 Mb

units. As extensions to an existing line. With technology and parts commonality

you're already used to. 50 Mb, without major logistic support changes...without

special pre-recorded media.

All Pertec drives are built to stay together too. Reliability’s

w a big number with us. Like testing at every manufactur-

| f——==  ing stage, with 40-hour burn-ins. Like setting up the

| : biggest direct sales and service organization of any
independent peripherals manufacturer. Like our toll-free

800 line, for 24-hour, 7-day emergency assistance from strategically located parts-

and-repair depots around the world.

Pertec’s product families are ready when you are. With on-target solutions—
regardless of capacity, speed and performance specs...it’s a snap with Pertec.

Get together with Pertec peripherals: write Pertec, 9600 Irondale Avenue,
Chatsworth, California 91311. Or call the Pertec regional sales office nearest you:
Los Angeles (213) 996-1333. Ann Arbor (313) 668-7980. Hudson, New Hampshire
(603) 883-2100. London (Reading) 582-115.

C=« PERTEC

a division of Pertec Computer Corporation

See us at NCC Booth 1415. 33
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DIGITAL TECHNOLOGY REVIEW

Expanded Computer Series
Lowers Entry Cost and
Increases Performance

Cyber 171 and 176 are medium and
large scale additions to the Cyber
170 family from Control Data Corp,
Box O, Minneapolis, MN 55440,
which serve to lower cost and in-
crease performance range. The 171,
an entry level, medium scale system,
and the 176, in a class with the
largest commercially available equip-
ment, share NOS operating systems
and distributed network processing
architecture with the other four
models in the series (see Computer
Design, June 1974, pp 26, 30), pro-
viding high levels of multiprogram-
ming and multiprocessing suvport.

Architectural design of the 171
centers on the distributed processing
concept. Input/output, system moni-
toring, and control are performed
independently through a set of pe-
ripheral processing units.

The system can be configured with
one or two central processors, each
with an arithmetic unit having 24
registers. Instruction control section
of the CPU directs all arithmetic
operations and provides the inter-
face between the arithmetic section
and the central memory control unit.
In large configurations, it also man-
ages character manipulation activities
of a standard compare/move unit,
allowing movement of data charac-
ters from one memory location to
another.

Central memory is available in
five incremental sizes ranging from
65k to 262k 60-bit words. Organized
in eight or 16 banks of interleaved
storage to minimize access conflicts,
the MOS memory includes single-bit
error correction and double-bit error
detection capability.

One or two peripheral processor
subsystems direct operation of all
disc, tape, card, printer, and display
peripherals. Basic are 10 processors,
each with 4k 12-bit words of mem-
ory supporting a repertoire of 64
arithmetic and I/0 instructions.

The Cyber 176 incorporates tech-
nologies that differ from those of
the other systems, but serve to en-
hance upward compatibility and im-
prove price/performance and reli-
ability. Central memory consists of
high speed bipolar semiconductor
elements and ranges from 131k to

34

262k 60-bit words in size. This is
complemented by an extended mem-
ory subsystem with capacities of
0.5M, 1M, or 2M words.

Two architectural elements which
contribute to central processor speed
are its 12-word instruction stack and
its nine independent functional units.
Instruction words are read from cen-
tral memory into the stack on a
2-word lookahead basis. After the 15-
or 30-bit instructions are issued for
execution, they flow through the re-
maining 10 words of the stack. If the
program sequence is such that any
of these instructions still in the stack
are to be re-executed, they are issued
from the stack, thereby reducing
access time and minimizing memory
references. An address register associ-
ated with each word in the stack
allows mnoncontiguous sequences to
operate totally from the instruction
stack.

Instructions are issued from the
stack at a maximum rate of one per
system clock period (27.5 ns) to any
of the nine functional units. Each
functional unit is independent of the
others, permitting significant paral-
lelism of operation to occur. Addi-
tionally, most functional units are
segmented (or pipelined) so that
several operations can be at various
stages of completion within a single
functional unit.

A set of 10 to 20 peripheral proces-
sors drive the peripheral equipment
and perform many system software
functions. High performance pe-
ripheral processors are used to support
high speed model 819 disc storage
units. Available only on this model,
the units each contain 400M data
characters and have a transfer rate
of approximately 40M bits/s. Con-
current operation of system elements
and CPU, combined with ECL cir-
cuitry, provide performance 18 times
that of the 171.

Configured with hardware and soft-
ware to support entry-level time-
sharing requirements, a basic Cyber
171 can be purchased for $790,778.
This system includes central proces-
sor, 65k memory, disc and tape sub-
systems, 18-05 remote batch termi-
nal, and communications hardware.
A typical 176 with 196k-word main
memory, 524k-word extended mem-
ory, disc, tape, printer, and card
equipment to support high speed
batch processing has a price of
$6,969,475.

Circle 150 on Inquiry Card

Distributed Systems
Integrate Data Collection
and Process Control

Distributed plant management sys-
tem (DPM) offers both factory data
collection and process control in an
integrated network. The system com-
prises factory data collection termi-
nals, local and remote process moni-
tor and control subsystems, and a
data link that serves as a common
data path between host computer
and remote stations. System com-
ponents are designed to promote man-
agement efficiency by enabling single
source reporting of management in-
formation, large reductions in wiring
expense for remote stations, and
simplified installation of total systems.

Digital Equipment Corp, Maynard,
MA 01754 plans a phased introduc-
tion of the components over the next
18 months. Phase 1, with deliveries
in October, includes DPM 60 and 80
host systems based on the PDP-11/34
and -11/70 computers. Other com-
ponents are three user-oriented fac-
tory data collection terminals; IP11,
a local measurement and test sub-
system, for interfacing I/O modules
with the PDP-11's unimBus™; and
DECdataway™, an inexpensive data
link for interconnection of a host
with remote collection points up to
15,000 ft (4.6 km) distant.

A basic DPM 60 configuration
would include an -11/34 processor
with 192k bytes of main memory,
floating-point arithmetic, RKO5 or
RKO06 cartridge disc drives, and two
serial bus ports. Typically an 80
series would have an -11/70 proces-
sor with 256k bytes of memory, float-
ing-point arithmetic, RK06 or RP06
disc pack drive, and four data link
controllers. Both systems are supplied
with coBoL and FORTRAN 1v languages
running under the RSX-11 operat-
ing system.

Terminals for use with the system
are time and attendance station RT-
801 for employee exit/entry record-
ing; this wall-mounted unit includes
time of day display and badge read-
er. A basic work-station, RT-803, in-
cludes card and badge reader, alpha-
numeric display, numeric keypad,
one transaction key, and five function
keys for single activity reporting. An
area work station (RT-805), for entry
of transactions and values, accepts
punched cards, marked cards, and
plastic badges. It features 12-key nu-
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The system
builder’s sensible
display. j
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We've combined refresh
with storage in a new modular
graphics display.

You build from there.




Tektronix




A revolutionary idea.
Stackpole “top-hat” networks
prove you can get more
resistance onless

real estate.

(A) Standard thick-film Flip our network’s lid and you can
networks have more hot see why. It's revolutionary.
B spots, current crowding 5 ]
1 higher capacitance than The more our unit is trimmed, the
(B) our “top-hat” network. better your resistance. So ratmgs
of 200 watts/in2 are very realistic.

BIEN—

Compare (1) our “top hat”
to (2) a standard “L"-cut
and you see why ours
dissipates more heat,
faster. On a much
longer resistance
path.

Mini-SIP
175" high.

Standard SIP
.350" high.

The secret is in the simple laser
cut in the middle of each “hat.”

In this and its horizontal geometry
you get lower capacitance without
hot spots, current crowding, or the
other power-robbing
things built into con-
ventional networks.

Now you can get equal
resistance in less space.
Or greater resistor
network performance

in the same space.

We're out to tip our “hat” to you.
With a full range of values, toler-
ances, sizes. In single or dual
in-line networks, custom designs
and even mini-SIPs that are only
.175 inch high.

Ask for a free sample of a revolu-
tionary idea. Stackpole Components
Company, P.O. Box 14466, Raleigh,
N.C. 27610. (919) 828-6201.

¥ STACKPOLE

The revolutionary resistor people.
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DIBITAL TECHNOLOGY REVIEW ]

meric keypad, eight transaction keys,
guidance panel, and alarm. All are
ruggedized for use in factory en-
vironments and offer block mode
communication for high throughput
and data integrity.

Central to each system is the DEC-
dataway, a 2-conductor twisted cable
extending more than 15,000 ft from
the host computer. The 56-kHz line
serves as a bidirectional data path
for host and up to 63 multidrop
nodes in a factory environment. A
data link controller manages data
handling and bus protocol through
firmware, relieving the host proces-
sor. Because each device address is
contained in the interface, the data
link permits true position independ-
ence for all remote devices, allow-
ing them to be freely interchanged
or moved to other locations in the
factory.

During phase 2 (early 1978), a
terminal concentrator for connecting
keyboard video display and hardcopy
terminals to the data link is planned.
Future releases will include intelli-
gent microcomputer-based subsystems
with digital and analog I/O capa-
bility for remote monitoring and
process control, and transaction pro-
cessing software for development of
factory management applications.
Circle 151 on Inquiry Card

Relays Achieve
Time-Delay Function
With Hybrid Module

Virtually every line of relays pro-
duced by Struthers-Dunn, Inc, Pitt-

man, NJ 08071 is now available with
an integral timer function. The pre-
set or adjustable function is achieved
by adding a solid-state device called
a hybrid thick-film module to stan-
dard relays. This module can be in-
corporated as an integral part of any
relay to form an inexpensive, reli-
able time-delay relay. In most cases,
the timing module fits within the
existing relay cover, and does not
affect unit size or ease of mounting.

Expected to have a major impact
on machine tool controls, energy con-
servation systems, and the develop-
ment of consumer products, the TDRs
will cut costs in applications that
currently use a conventional electro-
mechanical timer and a separate
relay. In this application the design-
er can use a single component, cutting
that cost almost in half, and at the
same time reduce the cost of mount-
ing and wiring the components. Other
advantages are that there are no
motors to wear out, no clutches to
slip, no actuators to come loose, and
no grease in gear trains to solidify at
low temperatures. Users can attain
high packaging density and a wide
range of ac and dc voltages.

Offered in some 6000 different relay
configurations, the units are basically
standard general-purpose relays with
an electronic module wired to the
coil circuit to provide a time function.
The electronic module is a 4-terminal
encapsulated device, small enough to
be attached to most relays without
increasing the relay package size.
Fixed TDRs (non-adjustable) require
only the module and the relay and
are completely interchangeable with
the basic relay.

If needed, the delay period can
be remotely adjusted over a 10 to

A solid-state, hybrid thick-film timing module (center) is incorporated into standard
relays to form a time-delay relay. The function, available on virtually every line
offered by Struthers-Dunn, fits inside existing relay cover and does not affect
unit size or ease of mounting

1 range by a 1-MQ potentiometer on
the front panel of the control con-
sole. However, the most common unit
consists of the relay in its standard
case with an added solid-state mod-
ule and integral potentiometer. Un-
like conventional timers, the units
are available in any ac or dc volt-
ages normally used in relay ap-
plications. Preset time intervals range
from 0.1 s to 5 min; adjustable
models can be set for a similar range
of times.

Circle 152 on Inquiry Card

Scientific Processor
Performs Processing
and System Management

Going beyond ‘super computers’ that
only perform high speed mathemati-
cal processing, the Burroughs Scien-
tific Processor (BSP) employs a
large-scale B 7800 as its system man-
ager, to provide automatic manage-
ment capabilities for controlling the
entire system’s operation. Introduced
by Burroughs Corp, Detroit, MI
48232, the system performs numerical
computations at up to 50M opera-
tions/s and has sufficient capacity to
handle massive and time-critical
applications. In addition to economic
benefits derived from simultaneous
scientific computation and general-
purpose data processing, the system
provides a degree of automatic self-
regulation and simplicity of operation
believed to be unique in the “super
computer” class.

The system uses multiple process-
ing units operating in parallel. This
arrangement constitutes an array
processor architecture which enables
large vector-oriented problems to be
solved at very high speed. To achieve
the operating speeds necessary to
make its architecture fully efficient,
the system incorporates an LSI circuit
implementation of Burroughs Current
Mode Logic (BCML), and makes ex-
tensive use of charge-coupled device
(CCD) circuitry.

Three asynchronous sections make
up the balanced system: control
processor, multi-element parallel
processor, and file memory. Operat-
ing at 12 MHz, the control processor
has two principal functions. It acts
as the interface for transfer of super-
visory information from the system
manager, and controls the parallel
processor and file memory.

Consisting of 16 arithmetic ele-
ments, 17 memory modules, and an
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New data-hungry
peripherals
from Siemens

For OEM requirements
demanding high throughput
from reliable 1/0 devices,
Siemens introduces the
data-hungry peripherals.

Siemens ND 2 is the ultimate in hardcopy
peripheral systems. It uses a laser and
electrophotography to print up to
21,000 lines/min.

_ [on plain paper, and
. | outputs approxi-
mately 8,800 12-
inch sheets/hour. A
~ | forms overlay fea-

| | ture, that eliminates
. | the need to preprint

computer paper,
is available.

The life of ND 2’s photoconductor drum
is an unparalleled three million copies...and
the drum is user replaceable.




Siemens PS 5 disk
storage drive, with an
average positioning time
of 23 ms, is expandable
from 72 to 144 to 300 to
500 MB without cabinetry
changes. Users can
upgrade easily and your
parts inventory stays
small. The PS5isex-
tremely rugged and
reliable with a proven
MTBF of 2500 hours, including the first hour
of operation. At 500 MB it's the largest capac-
ity disk unit available and the most economical
per MB.

The PT 80 terminal features printing
speeds of 30 to 90 characters/second and a
. « range of 72 to 132 characters/
line. In addition, it offers a wide
variety of type faces and the
ability to adjust to all
common paper sizes.

Its compact design and
quiet operation make the PT 80
terminal ideal for use in offices,
banks, EDP centers, etc.

To learn more about how Siemens can
satisfy your growing data appetite, call or
write Richard Mizrahi, Siemens Corporation,
3 Computer Drive, Cherry Hill, N.J. 08034
(609) 424-2400.

SIEMENS

CIRCLE 24 ON INQUIRY CARD
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PROGRAM AND DATA

~ FILE MEMORY

CCD STORAGE
(4-67M WORDS)

b

FILE MEMORY CONTROL

 TRANSFER AT 250K UNIT
WORDS/SECOND
+
12.5M WORDS/SECOND
CONTROL PROCESSOR PARALLEL PROCESSOR
262KW MEMORY L 72 PARALLEL MEMORY
UNIT (.5 — 8M WORDS)
) T
B 7800
MCP CONTROL SCALAR
W MAINTE-  [* PROCESSOR griice e b
- NANCE UN
Eatibin | ’A c; UNIT UNIT , '
~ - 16 ARITHMETIC
L ELEMENTS
PARALLEL PROCESSOR
CONTROL UNIT i

Utilizing multiple processing units operating in parallel, Burrough’s Scientific Processor is capable of solving
large vector-oriented problems at very high speed. LSI circuit implementation of current mode logic and ex-
tensive use of CCD storage technology achieve operating speeds which make the architecture efficient

alignment unit, the parallel proces-
sor performs vector-oriented compu-
tations. It operates on data loaded
into its memory modules under con-
trol of the control processor. Arith-
metic elements operate in lock step,
all executing the same instruction on
distinct data values at the same time.
Operating at 6.25 MHz, the elements
complete most operations in two
clock periods; for example, the
processor can perform 16 floating-
point multiplications every 320 ns.

42

File memory is composed of CCDs
and has a 500-us access time, 75M-
byte/s transfer rate, and basic capac-
ity for 4M words, expandable to 67M
words. It is loaded with tasks and
data files through a channel con-
necting it to the system manager’s
I/0 processor; once a task is initiated,
code files are transferred to control
processor memory, and data arrays
are transferred to the parallel proces-
sor’s memory. File memory serves as
the overlay device for files and arrays

that exceed the processor’s memory
capacities.

Three models of the system will
be available: the basic BSP, using
the B 7800, and the BSP/7811 and
BSP/7821, which include large-scale
7811 and 7821 computer systems as
the system manager. The processor
is being developed at the Burroughs’
Great Valley Laboratories. Customer
deliveries are expected to start in
1979.

Circle 153 on Inquiry Card
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Non-glare, high resolution
monutor for clarity

L THE TELETYPE MODEL 40 PROD\

OF INTERACTIVE DATA TERMINALS A

LINITED APPLICATIONS AND WITH

YOUR DATA MANDLING SIMPLER. FAS

THE VERSATILE MODEL 40 1S5
FOR ENTERING, STORING. DISPLAYI
CEIVING DATA OVER DIAL-UP SWITC

POINT PRIVATE LINE FACILITIES.

COMPATIBLE WITH TODAY’S

COLS, THE MODEL 40 I8 HIGHLY Alm

Human-engineered typewriter-like
J,‘k%board for ease of operation

m'w

. Perhaps st printers available
th\\bo\ in the industry
\

tate-of-the-art CMOS/LSI
o gromcs tagg__tstandmg

1ty

THE MODEL 40 IS SO GOOD,
NOTHING EVEN COMES CLOSE.
AND WE CAN PROVE IT,
COMPONENT BY COMPONENT.

We're convinced the Teletype® model 40 product line
matches—if not exceeds—any data terminal system
on the market today. Because on a cost/performance
basis, nothing even comes close.

The 40 printer, using a unique design, is incredibly
dependable. And its CMOS/LSI drive electronics are
so advanced and compact, they fit inside the printer
itself on a single circuit card.

Our keyboard 1s anything but ordinary, too.
Naturally, all controls are grouped according to
function. But more importantly, the entire unit is
human engineered to provide the most in throughput.
Not only do the keys impart a typewriter feel, they're
also contoured to the shape of the operators' fingers.

We admit we could have cut corners when we
designed and built our display tube. But good enough
wouldn't have been good enough. So we used a glare
reducing screen. Even the display type is specially
designed for legibility, with a flicker-free refresh rate
of 60 times/second. Character separation and clarity
are imsured by a large 7 x 9 dot matrix. And the whole
unit tilts through 20" for the best viewing angle.

As good as the individual components are, added
together they put the model 40 product line in a class
by itself. For more information, write or call:
Teletype, 5555 Touhy Ave., Skokie, IL 60076. Phone
312/982-2000.

TELETVYPE
Teletype 1s a trademark and service mark
registered i the United States Patent and Trademark Ofhce
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Intel delivers a uni
the 8085. Its hke the

Introducing the 8085, a unique new microcomputer that is
part of a new Intel® microcomputer system—the MCS-85™

The 8085 is both software and bus compatible with
the 8080. So you can take
full advantage of the
wealth of software,

peripherals and de- %

velopment tools that 7

have helped make the 8080 the
industry standard.

Yet the 8085 is 50% faster h

than the 8080. So your 8085-based ™

products will enjoy a new level of

performance at even lower cost.

All components in the MCS-85 system have higher level in- =
tegration, making it possible to replace a 10-chip 8080 system with -
three MCS-85 chips. Components of the MCS-85 system include the - ;
8085 CPU, the 8155 256-byte RAM with 1/0O and timer, and the 8755 16K EPROM with f
[/O and mterchangeable 8355 ROM with [/O. All these components, including the 8755
EPROM, operate from a single + 5V TTL supply enabling you to go from prototype to l
producnon without board or power supply changes. »

Italladdsupto faster, easier, more economical —and better— system design.

The 8085 is more than a faster more efficient microcomputer. It’s the newest example
of Intel’s total system commitment. Here’s what that means for existing 8080 users and new
microcomputer users.

Because the 8085 is fully compatible with 8080 software and
8200 series peripheral components, it protects your investment in
existing designs and allows you to 1mpﬁ)ement new designs without
starting the development cycle all over again.

And now you can design your 8085 and 8080 systems around
four new advanced peripheral controllers: the 8271 Floppy Disc
Controller, the 8273 Synchronous Data Link Controller, the 8275
CRT Controller and the 8279 Keyboard/Display Interface. Like

the other 8200 series peripherals, these new devices are fully programmable, single chip
solutions to system interface requirements.
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new microcomputer;

8080.Only better:

i

Intel’s total system
commitment means
that the MCS-85 is :
being introduced = S-.
as a fully sup- / D

ported, complete /il

system. All the SS—_—E
support that has
heﬁ)ed 8080 users get
to market sooner now gives 8085 users a head start too.

To speed programming we provide PL/M, the high level pro-
gramming language for microcomputers that can cut months off
software development. The Intellec® microcomputer develop-
ment system, with [CE-85™ in-circuit emulation and symbolic
debugging, helps reduce system integration and debug

time. Then there’s application assistance worldwide. Train-

ing classes and seminars to help you get the most from
the MCS-85 system. And a comprehensive development
software library at your disposal.

Total system commitment. It protects your investment.
And gives you the jump in a competitive world. Because
MCS-85 is a complete and fully supported system, comparing
Intel with any other microcomputer supplier becomes an
apples to oranges comparison.

The fastest way to get started is to order MCS-85 products from your
local Intel distributor. Almac/Stroum, Component Specialties, Cramer,
Elmar, Hamilton/Avnet, Harvey Electronics, Industrial Components,
Liberty, Pioneer, Sheridan, L.A. Varah, or Zentronics.

Or, for our detailed MCS-85 brochure, use the reader service card or
write us directly. Intel Corporation, 3065 Bowers Avenue, Santa Clara,

California 95051.
intal delivers.

Circle 26 for technical information. 45
Circle 27 for technical information and a demonstration.



The $995 "Solution to
a $100,000 Problem—

Superpac!

KESE |

.........................................................

Imagine your systems product with an Please send me more information about []Superpac

intelligent front-end that combines TTY key- O PCS single-board microcomputers [] PCS pack-

board layout and CRT with the best industrial = : aged systems (JPCS customer support capabilities.

microcomputer money can buy. Now dump : [IPlease have a salesman call.

those scary development cost estimates in e Z

the round file. Because it’s here today. Ata 2

price that’s hard to believe! And behind it is :

the most complete line of standard industrial i Campany

microcomputer hardware and software avail-  : street

able anywhere. Microcomputer and memory City A IR

boards. Digital I/O. Analog interfaces. In- :

dustrial packages. Complete Real-Time omigemaens g

Operating System and FORTRAN compiler. L e RS R S S Y
That’s what PCS is all about. And that’s PROCESS COMPUTER SYSTEMS, INC.

why we’ve sold more industrial microcom- ﬁ giﬁi°ﬁcthgp:§ e

puters than anyone else in the business. es—— 313-429-4971 TWX: 810-223-8153
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Laboratory Recorder
Uses Microprocessor For
Tape Handling Functions

SABRE X, in addition to recording and
reproducing a wide range of analog
or digital signals, handles tape in
many modes and monitors its own
operating points. An all-band labora-
tory magnetic tape recorder/repro-
ducer, the unit may be configured
with 0.5 or 1” heads and may contain
up to 32 tracks of dual channel elec-
tronics. All channel electronics are
completely interchangeable within
the system and capable of 1ric band-
width changes without manual change
of components.

Sangamo’s Data Recorder Div, PO
Box 3347, Springfield, IL 62714 built
into the system capability for 10
speeds of operation from 240 to
15/32 in/s with signal electronics
electrically switchable for all speeds.
Direct, FM, or HDR electronics may
be used in any combination to ensure
maximum flexibility. With 1-mil tape
and 16” reels at 15/32 in/s, nearly
89 hours of continuous recording or
reproducing time can be attained
from a single tape. The unit accepts
10.5, 14, 15, or 16” reels, and can
use 0.5 or 1” tape.

Microprocessor-controlled tape
handling capabilities enable end of
tape and shuttle modes to be pro-
grammed to meet specific applications.
Beginning and end of data points are
entered directly from the control pan-
el and the points are stored in micro-
processor memory, allowing shuttle
action to occur between the two
points automatically. Variations to
the standard shuttle sequence that
may be programmed include auto-
matic record/reproduce in both di-
rections, sequential record/reproduce,
and two systems alternately record-
ing and rewinding for operation with-
out loss of data from a continuous
data source.

Tape drive system consists of a
low mass capstan operating in con-
junction with a vacuum-tensioning
subsystem, thus eliminating the need
for tension arms and pinch rollers.
Tape speed is accurately controlled
by coupling a quick response servo
system to a capstan motor. The servo
compares a crystal oscillator refer-
ence to one of two speed-dependent
signals for frequency and phase re-
lationships. One of these signals is
generated by a tachometer, mounted
within the capstan motor resulting

in a tape speed accuracy of +0.10%
of nominal tape speed. The second
signal may be reproduced from tape
for tape speed accuracy of +0.001%
referenced to record speed.

Circle 154 on Inquiry Card

Multiple Workstation
Computer System Uses
2-Sided Diskettes

System/34 is a disc-oriented system
that supports multiple workstations,
consisting of display station and
tabletop character printing units, and
allows display system operators to
execute the same or different pro-
grams concurrently with other batch
or workstation-oriented programs.
With the system, International Busi-
ness Machines Corp, General Sys-
tems Div, PO Box C-1645, Atlanta,
GA 30301 also announced the 5251
display station, a CRT display with
keyboard; 5256 printer, a tabletop
matrix printer; 5211 printer, a stand-
alone line printer; and Distributors
Management Accounting System II
(pmas 1), an application program
designed to provide online billing,
inventory control, accounts receiv-
able, and sales analysis.

The 5340 system unit contains
CPU, diskette drive, disc storage, and
workstation  controllers.  Multiple
processors/controllers in the CPU
are capable of operating in parallel.
The main storage processor directly
executes most instructions stored in
main memory. A microprocessor sup-
ports a portion of the supervisor
program and I/O control and con-
trollers are used to drive . specific
I/0 devices. 32k, 48k, or 64k bytes
of MosFET memory has 600-ns stor-
age time. LSI and MSI circuitry form
the logic.

Either 1- or 2-sided removable
diskettes are supported by the disk-
ette drive. When double-density,
double-sided diskettes are used, the
unit stores up to 7696 records in
basic format or 9472 128-char records
in extended format. A nonremovable
disc store functions as the prime
processing file, and provides 8.6M,
13.2M, or 27.1M bytes of capacity,
with average access time of 40 ns
and data transfer rate of 889k bytes/s.

Workstation controller allows di-
rect attachment of up to eight work-
station devices—one within 20 ft
(6 m) of the CPU, and the others

at a maximum distance of 5000 ft
(1524 m). All keyboard polling is
done by the controller without CPU
interference. Keyboard depressions
are handled stroke-by-stroke; screen
buffering for each station is up to
127 fields.

The cable connected keyboard of
the 5251 display station has familiar
typewriter layout, with a 10-key
proof keypad and system function
keys. Display consists of 1920 u/lc
characters in an 8 x 16 dot matrix.
Twin axial cabling provides capabil-
ity to wire each display station
directly to the controller or to short-
wire one or more stations to each
other in a cluster and long-wire the
whole cluster to the controller.

A tabletop Dbidirectional serial
printer that uses an upper/lower case
96-char set with a 4 x 8 dot matrix,
the 5256 provides 40, 80, or 120
char/s. Attached to the system via
a 20 ft (6 m) cable, the 5211 is a
standalone, separately powered, 132-
col line printer that provides 160
or 300 lines/min with 48- or 64-char
set. Operation is fully buffered under
direction of the printer controller.

Both SDLC and BSC data com-
munications capabilities are supported
to allow communications with other
systems. The system support program
(SSP) is designed to handle a multi-
programming workload.

Circle 155 on Inquiry Card

Pressure-Sensitive
Termination Replaces
Conventional Connectors

A concept for interconnecting flexible
printed wiring type of flat cable
without using conventional connec-
tors approaches the problem with a
pressure-sensitive termination that in-
tegrates the pluggable interconnec-
tion into the cable manufacturing
process. Called the Gold Dot inter-
connection system, it utilizes gold
“buttons” plated directly onto the
flat flexible circuitry that is to be
connected to a standard PC board
conductor pad.

According to James E. Wittmann,
military products manager for the
Connecting Devices Div of Hughes
Aircraft Co, 17150 Von Karman Ave,
Irvine, CA 92714, the concept meets
changing technical and economic re-
quirements of airborne electronics sys-

47



Doubled data storage capacity. Doubled access speed.
Doubled floppy media selection. Get it all with the

new Shugart double-sided single/double density floppy
disk drive. All this for only 25% more than a
single-sided floppy.

Data. Data. The new SA850 double-sided floppy
packs twice as much data as a standard unit—up to 1600
K bytes (unformatted). Yet the SA850 is identical in
physical interface, mechanical outline and package size
to the industry-standard—our SA800/801. It's
plug-compatible, cabinet-compatible.

48

Faster. Faster. Access time is more than twice as fast.
The SA850 moves from track-to-track in 3 milliseconds,
with an average access time of less than 100 milliseconds.
The secret is a proprietary Fasflex™ actuator that

delivers positive, low-friction head movement.

Media. Media. One drive reads and writes them all.
Single or double density. Single or double-sided disks.
Industry standard diskettes and IBM Diskette 2, too.
Features. Features. The head carriage assembly
allows loading of the two read/write heads simultaneously
on both sides of the disk. (No more head load pads!)
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Plus this head can be replaced without an alignment disk, Corporate Headquarters — 415 Oakmead Pkwy. Sunnyvale, CA 94086
scope, or special tool—and it’s totally self-aligning. Phone (408) 733-0100 0O Eastern Region Sales/Service — Phone
Lower heat dissipation and better PCB packaging (617) 890-0808 O Western Region Sales/Service — Phone (408)

252-6860 O Europe Sales/Service — 3, Place Gustave Eiffel, Silic 311

promise even better reliability. A new /O controlled 94588 Rungis, France Phone (1) 686-00-85  ™Fasfex s s Shugart Trademark

programmable door lock strengthens data security.

And there’s more, more. So before you look at another
floppy, see the SA850 twice. See it in our brochure.
Then watch it perform in a demonstration

with your own system.

The SA850. The doubled floppy from number 1. A@ Shugcr t Associates

Number 1 in low cost disk storage.
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FLEX
CIRCUIT

produce a gas-tight joint

FORCE

Gold buttons plated directly on circuitry to be connected to a standard
conductor pad form the basis of Hughes Aircraft's pressure sensitive
termination technique. Planned for use in high density wiring systems,
the concept uses a simple clamping force to join two mating faces and

RUBBER PAD

BLOCK

tems. Replacing conventional “fric-
tion mating” contact interfaces such
as the standard pin socket or blade
tuning fork variety, it can be used
in high density wiring systems to
connect/disconnect flex circuits to
flex circuits and flex circuits to
printed wiring boards.

The technique utilizes a simple
clamping force for joining the two
mating faces. Application of the
proper force causes a microscopic
layer of the gold button to flow,
filling in irregularities in the mating
surfaces and producing a gas-tight
joint. Approximately 5 to 10 mils in
diameter by 1.5 mils thick, the gold
buttons are deposited on the circuit,
using a proprietary plating process,

in a pattern identical to that of a
PC board. Necessary pressure is
created by tightening an engagement
screw until the pressure plate butts
against the PC board. A silicon rub-
ber compression pad assures even
distribution of the force and acts
as a spring to maintain constant
pressure. Stainless steel pins serve
to align and polarize the mating
surfaces.

The contact juncture can be made
and broken repeatedly without deg-
radation. Absence of wiping action
eliminates the severe wear problems
associated with standard contacts,
and the contacts’ high static force
can penetrate resistive surface films.
Circle 156 on Inquiry Card

Disc Cartridges Use
Single-Function Handle
to Reduce Costs

A System 3 disc cartridge offers im-
proved durability and ease of opera-
tion in addition to reduced weight
and cost. Designed by Nashua Corp,
Computer Products, Nashua, NH, the
unit incorporates a single-function
handle and an efficient disc holding
device which ensures a smooth uni-
form pull across the cartridge when

50

opened and provides an effective seal
when closed.

In an effort to reduce cost while
improving reliability, 'a study was
made to determine how disc cart-
ridges were actually used and what
problems were encountered in use.
Although the traditional double-func-
tion handle was designed to allow
users to carry a cartridge by the
handle without accidentally opening
the unit, it was discovered that they
were seldom carried by the handle;
rather they were held under the arm.

This negated the need for the com-
plex handle, allowing it to be re-
placed by the single-function handle.
The user can open the unit by simply
raising the handle, instead of the
raise and slide action required by
the double-function unit.

Further simplification removed op-
erational problems encountered with
the double-function handle. Loose
screws often caused a disc to im-
properly align on the computer drive
unit; the latch and internal spring
mechanisms could break, making disc
removal difficult; and dirt and dust
often gummed up the handle mech-
anism.

The redesigned handle achieves
low cost, durability, and reliability
through the use of LEXAN" polycar-
bonate resin to form internal parts.
The resin, from General Electric
Co’s Plastics Div, Pittsfield, MA,
provides sufficient dimensional stabil-
ity and overall toughness for use as
mechanical parts, permitting the 12
metal parts of the original design
to be replaced by three parts molded
of the resin. This provides significant
savings in cost and weight and,
through the reduction in parts, a
higher level of durability.

Circle 157 on Inquiry Card

Permanent Lubrication
Reduces Contact Insertion
Forces By 40%

Now applicable to a range of con-
tacts, a permanent lubrication tech-
nique increases contact wear life,
significantly reduces insertion and
withdrawal forces, and has potential
for a “more perfect” contact surface
—all in a cost-effective manner.
Gold-plated hermaphroditic contacts
with graphite coatings produced using
this technique bridge the gap be-
tween pin and socket and zero entry-
force connectors.

Where organic or liquid lubricants
have sometimes been used to reduce
insertion force, they are not perma-
nent and evaporate with time or at
elevated temperatures. To solve this
problem Amp Inc, Harrisburg, PA
17105 developed an approach that
uses all solid material and involves
solid-state bonding of lubricant to
contact surfaces. This permanent
lubrication can actually improve the
surface properties of gold.

(Continued on p 55)



Data General. A la carte.

Now, you can buy our
DASHER™ terminals, even if you
don’t own a Data General computer
system. Select our fast impact printer
and our user-oriented video display.
Both are interface-compatible with
any standard computer system.

Choose either 60 or 30 cps
versions of the DASHER printer,

which has a standard typewriter
keyboard, u/l case, 132 columns.
DASHER display features
a 1920 character screen, u/l case,
convenient detached keyboard,
programmable function keys, and
a monitor that tilts and swivels.
Just as DASHERS’ fea-
tures make them easy to use, their
attractive appearance makes them

easy to fit into any environment.
And of course they are solidly
reliable and easy to maintain, a
Data General trademark. For
more details call your Data General
sales office or nearest independent
supplier of Data General terminals.
Or send the coupon. Even a bit of
Data General in your computer
system 1s better than none.

Send details on (] DASHER printers [J DASHER displays

[0 Have salesman call.

I'm interested in / terminals.

no. type
Name

Title

Company

Address Tel.

City State Zip

Mail to: Data General, Westboro, MA 01581

DASHER is a registered trademark of Data General Corporation
© Data General Corporation, 1977 CcD

¢» DataGeneral

Its smart business.

Data General, Westboro, MA 01581, (617) 366-891 1. Data General (Canada) Ltd.,
Ontario. Data General Europe, 15 Rue Le Sueur, Paris 75116, France. Data General Australia, Melbourne (03) 82-1361.
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Data written into corre-

Write-qualified addresses
sponding addresses

Trigger word

oD

with system memory, you can
view dynamic action of both
a%dresses and data in real time.

Indirect pointer to /O subroutine

Interrupt trap cell address
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1/O interrupt driver ™
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Watch variable transactions of read/write or write-
onlé/\ operations and see both addresses and data
as they occur. Or watch memory transactions such
as fetch operations and see, in real time, both ad-
dresses and resulting operation codes.

Addresses qualified to be
DMA read transactions

00| 000 000 010

Ol 000 000 101

000 000 000
000 000 001

Verify that interrupt linkages
are comrect by observing
program flow prior to the re-
uest for interrupt and seeing
that the proper subroutine
is being executed following
interrupt. You can also use
digital delay or word trig-
gering to watch [/O driver
subroutine activity in real time.

000 000 011
000 000 100

000 000 110
000 000 111

000 00§ 00O
000 001 001
000 001 010
000 001 011

200 00t 100

00 001 101
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oC 001 110
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Data from disc memory

only HP Logic State Analyzers
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show you real time like this.

Logic State Analyzers effectively
put you inside your operating
minicomputer system for faster
design and debugging. Here’s
the difference HP’s real- time
view makes.

HP’s 1600S Logic State Analyzer (priced at
$7100*) plus 10254A Serial-to-Parallel Con-
verter (priced at $975*) gives you a better way
to spot and diagnose intermittent system opera-
tion. They give you greater insight for better
understanding of your system’s capability. The
combination can mean earlier product intro-
duction, lower development costs, a faster re-
turn on the development investment.

Your local HP field engineer has all the tech-
nical details. Give him a call today. And also ask
him about HP's FREE seminars—An Introduc-
tion to the Data Domain.

*Domestic U.S.A. prices only



Cursor

D}mam:c real time photograph (time exposed)
incrementing counter used as system clock

Get a system overview with this memory map.
It shows how your memory is being utilized in D
an operating program. If you know how your
memory is organized, the map tells you at a
glance what your program is doing and the
relative time ispent in any one memory
location. That makes it easy to spot things that
shouldn't be happening, or to determine that
part of your program isn't being implemented.
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Parallel data Serial data
inside computer from 10254A
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View l/O transactions in real time. Straddle
aninte:facewld\thelGOOSandyoucan

evaluad data d ectly-—even i
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ffer and you're comparing seria T .
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Qualifiers, digital delay and various m- Vil & -ama !
local or bus-triggering modes give you - ok "ﬁa fé ﬂ] .
pinpoint selection of data flow for e 1 — "oyYS 5.
effective program tracing. « {1 ; r ! ? o -

AR
Output Mggen drive your N
scope—at the right instant— //

for making electrical
measurements in the
time domain.

3
Up to 32 channels 2=
let you see all the 3
action on a 16-bit %

sjystem main bus plus
6 bits in the control
section, 1/O, or any other
logic section in your minicomputer system,

S a,x

- ¥

Dual clock means you can easily relate
bus activity to events occurring elsewhere
at a different clock rate—in system peri-

pherals, for example.

Serial-to-Parallel Converter (HP's
10254A) lets you directly view serial
data in relation to paralle! data on the
system bus.

FREE DATA DOMAIN —

SEMlNAR Find out for yourself how / : >

HP Logic State Analyzers can broaden your HEWLETT ,ip ,\ PACKARD il
view of the data domain and speed digital de- L

sign and debugging.

Seminars are scheduled in a number of
cities throughout the country. Ask your HP field
engineer about specific details on seminars in el st o Gy Sdacmin: Dhasiae T
your area. 255-9800. Atlanta (404) 955-1500, Los Angeles (213) 877-1282
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“Todgle?

(when you can turnkey ) oo o

680b Turnkey with these
new additions to the 680b line. Load

: : d save programs on audio cassette
Power-on-start means automatic program execution i A

when computing with the Altair” Turnkey Models from with the 680b-KCACR. This i
; : : ¢ pensive mass storage device is

MITS. Both highly acclaimed Altair mainframes, the 8800b Biabdy - Witk e it vasotn
- 1 t turnkey ver- ga : B o
and 680b, are obtainable in easy-to-implemen conditions and requires no cireuitry
sions —offering the same capablhtxes as their full front _ adjustments, Interface your 680b
panel counterparts—and then some. o th it ,
Our 8800b Turnkey Model mcorporates a Module Board gﬁtﬁiﬂ tfgoont&pifffﬁcathgoggoﬁf
complete with CPU, serial I/0 channel, 1K of RAM, and POl Munitor snd combesie for
provisions for 1K of PROM. All 8800 hardware and software cha.n.ges in any operation; from track-
are compatible with the 8800b Turnkey Model. ing the sun to
In addition to the 8800b Turnkey, we ' watering
are introducing these new8800system . . . 7 the lawn.

peripherals The Altair 88-AD/DA con-
D Emnts

verter is our eight channel analog I/0
system for applications where analog
to dlg!tal and digital to ana.log con- .
version is necessary. For
economical mass storage, the
Altair Minidisk System (88-
MDS) provides a fast access
storage capacity of over 71K
bytes per minidiskette.

A big computer in a small
package —the Altair 680b
Turnkey Model —is a low
cost mainframe capable of
home, business and process
control applications. The
680b CPU module contains all
the logic eireuitry needed for
immediate computing plus 1K
of RAM, serial 1/0 port and
provisions for 1K of PROM.

See all of these Aitai omputer
products and more at the MITS booth
#1733, June 13-16 at the NCC in Dallas.

MITS 2450 Alamo SE Albuquerque, N.M. 87106
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Gold is too soft to use in pure
form as a connector plating, thus it
is used in combination with various
hardeners and brightening agents.
These elements, however, must be
considered as impurities which de-
tract from the nobility of the gold
surface; permanent lubrication re-
duces the need for hardeners, per-
mitting the use of pure gold. The
ability to use as little as 50 uin of
pure gold instead of the 200 yin cur-
rently being used provides another
significant benefit because of the con-
siderable savings achieved.

Graphite particles are applied to
the surface of plated materials by
spraying. When the fine graphite
powder is projected against the sur-
face with sufficient velocity, particles

Comparison of contact experimentally
mated 2000 times illustrates benefits
derived from Amp’s permanent lubrica-
tion technique. Graphite coating on the
pin on left has protected pin from wear,
while conventional pin on right has
been virtually destroyed

will shear and either adhere or re-
bound from the surface. If the con-
tact surface struck by the particles
is clean, a bond can occur. Once
applied in this manner the graphite
cannot be effectively removed by
rubbing, handling, or cleaning.

The resultant coating lowers the
coefficient of friction at the mating
surfaces. Since insertion or extrac-
tion force is related to the coefficient
of friction and the normal force that
is applied to the contact, high con-
tact forces can be maintained with
a lower coefficient of friction, there-
by reducing the insertion/extraction
force in connectors. It also improves
the durability or wear life of the
contact, allowing in some instances
50,000 mating cycles to be attained.
This is achieved with a lower inci-
dence of damage by dust and dirt
than when wusing wet lubricants.

These desirable characteristics are
accomplished with essentially no in-
crease in contact resistance of the
mating surfaces over that of un-
treated clean metal plating. Cur-
rently available on gold-graphite
plated contacts, the lubrication will
soon be offered on palladium, silver,
and possibly on tin plating.

Circle 158 on Inquiry Card

Shorts Detection System
Expands Capacity of
PC Board Test System

An in-circuit test system designed to
expand the capacity of installed
functional PC board test systems,
the 1429 Shorts Detection System lo-
cates all shorts on a board. Because
shorts frequently comprise the ma-
jority of faults on a board, their
removal can improve the yield reach-

-ing board test, and can decrease the

average time required to diagnose
faults on each board. Major elements
of the tester, developed by Tera-
dyne, Inc, 183 Essex St, Boston, MA
02111, are shorts detector with system
controller, and a board handler,
which uses bed-of-nails test plates
that the user builds up from fixturing
kits.

To detect shorts, the system makes
an electrical contact to each circuit
stripe or component pad through the
test fixture. The system can have up
to 760 points of test electronics, and
will test a board in less than 1 s.
Each short will add 1 s for fault
location and print out on a strip
printer. Continuity tests are per-
formed at a 200-mV level to a 10-
mA current limit with a 3-Q short
point and a 15-Q open point. There-
fore, both active and passive com-
ponents on the board under test ap-
pear as opens during testing.

With this capability, the unit de-
tects all common types of shorts—
solder blobs, slivers, and whiskers
between stripes and pads, and inter-
nal shorts within semiconductors or
passive components—but does not
force enough current to turn on semi-
conductors or damage them. System
controller provides the operator ac-
cess to system controls, error-message
printout, and self-test of the test
plate.

Key feature of the board handler
is the test plate that contains spring-
loaded tulip-head probes. Each is

assembled by the customer using a
fixturing kit and a bare PC board
as a template. The board handler
provides the means for handling the
board under test and making elec-
trical contact. The handler will ac-
cept virtually any loaded PC board
up to 14 x 17.5” (35.6 x 44.4 cm)
regardless of complexity or compon-
ent mix, without platens or vacuum
pumps. Only the test plate is changed
for each individual board layout.
Circle 159 on Inquiry Card

Air Fireable Materials
Cut Cost of Manufacturing
Gas Discharge Displays

An air-fireable materials system for
producing planar dc gas discharge
displays, the Nicyl system eliminates
the need for inert or reducing atmos-
pheres, thereby lowering costs and
simplifying the manufacturing pro-
cess. Developed by the Electronic Ma-
terials Div of the DuPont Co, Wilm-
ington, DE 19898, the thick film sys-
tem includes Nicyl 9530 nickel elec-
trode composition, silver conductor
7713 for glass seal feedthroughs,
crossover dielectric 9740, and con-
trasting dielectric 9741. All compo-
sitions are designed for compatibility
with soda lime glass substrates.

“Nicyl” nickel electrode composi-
tion 9530 has low resistivity, typical-
ly 50 to 60 mQ/square/25 um, de-
pending on firing conditions. When
properly processed, the composition
fires to a smooth, dense nickel film
that eliminates potential high cur-
rent density sites and cathode sputter-
ing problems. It is fired at 570 to
600°C; its electrical characteristics
are not degraded by multiple air
firing cycles in conjunction with di-
electric and silver compositions.

For feedthroughs, silver conductor
7713 can be used to provide hermetic
seals with both vitreous and crystaliz-
able sealing glasses. Conductors can
be printed up to and over the elec-
trode material under the designated
seal region and co-fired, eliminating
the presence of silver within the tube.

Crossover and contrast dielectric
compositions are also fired at 570 to
600°C. Their insulation resistance at
100 Vdc is greater than 10! Q and
dc breakdown voltage is greater than
500 V.

Circle 160 on Inquiry Card
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4K to 64K RAM
Up to 8K EPROM
on one board

Now you can have
RAM and EPROM on
the same board and
buy as much or as little
memory as you need.
And because our
memories use 16 pin
memory element
sockets you can
change your memory
when you change
your mind.

Speaking of
changing your mind,
when you want to
change address
locations of either RAM
or EPROM, it's done
with two, on-board
switches—providing
16 possible start
locations for each
memory.

Compare these
features with our much
improved read, write
and refresh cycle times
and you'll choose
MSC first.

56

Our first

SBC 80 compatible systems

for1977!

16K RAM Version
Up to 16K x 8 of RAM
and up to 8k x 8 of
EPROM on the same
board.

RAM expandable in

EPROM expandable
in 1K x 8 or 2K x 8
increments.

On-board DIP
switches to select any
of 16 address start
locations for RAM and
16 address start
locations for EPROM.

Cycle times:

Read, 350 nsec.
Write, 500 nsec.
Refresh, 500 nsec.

Totally SBC 80 and

and software
compatible.

Limited one year
warranty on parts and
labor.

Delivery 30 days

MSC 4502
May

CIRCLE 15 ON INQUIRY CARD

4K x 8increments and

Intellec MDS hardware

64K RAM version

Up to 64K x 8 of RAM
and up to 8K x 8 of
EPROM on the same
board.

RAM expandable in
16K X 8 increments
and EPROM
expandable in 1K x 8
or 2K X 8 increments.

On-board DIP
switches to select any
of 16 address start
locations for RAM and
16 address start
locations for EPROM.

Cycle times:

Read, 350 nsec.
Write, 500 nsec.
Refresh, 500 nsec.

Totally SBC 80
and Intellec MDS
hardware and software
compatible.

Limited one year
warranty on parts and
labor.

Delivery 30 days

MSC 4602
June
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Visit us first in
Booth 1240-44 at
the NCC Show!

Beginning firsts

Beginning with
compatible memories,
Monolithic Systems
will continue to
introduce SBC 80
systems with features
which are firsts.

First to take
advantage of the
latest technology.
And first in reliability,
value and delivery.

You can be among
the first, when you
call us for SBC 80
compatible systems.

SBC 80 compatible
systems...
from the first.

&
Nonolithic
Jrtemys con

14 Inverness Drive East
Englewood, CO 80110
303/770-7400

Intellec is a registered trademark of
Intel Corporation

(©1977. Monolithic Systems Corp
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Data Base Software
Modules Integrated Into
Comprehensive Package

Data Management-IV (pM-1v), a
comprehensive data management
package for large-scale computer sys-
tem users, provides flexibility, data
independence, and ease of use. Per-
sonnel work directly with the com-
puter on remote terminals using sim-
ple transaction and inquiry through
any of the four modules that make
up the package.

The modules—data manager, trans-
action processor, query and reporting
processor, and procedural language
processor—yield a high level of data
independence and allow concurrent
batch, transaction, and interactive
processing. Data manager controls
the structure of and directs access
to online data bases used by the
processor subsystem. Integrated data
store (1-D-s/u) performs those man-
agement functions necessary to de-
scribe, create, and maintain an inte-
grated or indexed data base that
reflects real-world requirements.

Transaction processor provides high
volume I/O to a data base through
remote terminals. Pertinent updating
of online data base is triggered and
the resulting reply message is re-
turned to the terminal.

Allowing each user to converse
directly with the system and data
base, the query and reporting proces-
sor performs data base inquiry using
a “what if” style of questions de-
signed to answer many spontaneous
data reporting needs. Module fea-
tures include flexibility to accommo-
date data bases for existing appli-
cations without conversion, language
compatibility with other pm-1v func-
tions, and a data base interface with
other modules that offers data inde-
pendence and a virtual or applica-
tion view of the information.

An option to the query and re-
porting processor, the procedural
language processor offers an alter-
native to coBOL-74 or FORTRAN and
increases productivity by requiring
fewer statements to describe a pro-
cedure. Procedures written in this
language can be debugged online
and made operational faster; through
similar online routines, program main-
tenance costs can be reduced.

Operating on all series 60/level
66 computer systems, pM-1v is avail-
able from Honeywell Information
Systems, Inc, PO Box 6000, Phoenix,
AZ 85005 as a package or as in-
dividual modules. It can also be used
on Series 6000 systems with extended
instruction sets.

Circle 161 on Inquiry Card

Cost-Effective
"Recycling" Process
Restores Disc Heads

Effecting dramatic savings in com-
puter parts replacement costs, a pro-
cess has been developed to permit the
heads of virtually all commercially
available disc drives to be restored.
The proprietary process brings
crashed or damaged heads back to
original manufacturers’ specifications
at savings of 50% over replacement
costs.

Developed by Trans Datacorp,
612 Bayport Ave, San Carlos, CA
94070, the recycling process consists
of a combination of resurfacing tech-
niques, adjusting and measuring
processes, and online testing. Critical

58

air bearings are resurfaced, com-
ponents are replaced if necessary,
all settings are adjusted, and each
unit is fully tested.

The service covers all makes of
2314- and 3330-compatible disc
heads. Adherence to original manu-
facturers specifications and perfor-
mance criteria is guaranteed. Static
and dynamic electrical tests are per-
formed on every head, sliders are re-
lapped to millionths of an inch cur-
vature tolerances, load force is set for
head stability in flight, and attitude
for proper landing conditions is set.
Final step is to test each head in
flight under operating conditions, run
performance evaluation data, and en-
close resulting data with the re-
turned unit. O
Circle 162 on Inquiry Card

Call your
nearest ISC
sales d
representative.

ALABAMA: Huntsville

W. A. Brown Inst. Inc. 205/539-4411
ARIZONA: Phoenix

Thorson Co. 602/956-5300
CALIFORNIA: Goleta

Thorson Co. 805/964-8751
CALIFORNIA: Los Angeles

Thorson Co. 213/476-1241
CALIFORNIA: Mountain View
Thorson Co. 415/964-9300
CALIFORNIA: San Diego

Thorson Co. 714/298-8385
CALIFORNIA: Tustin

Thorson Co. 714/544-5121
COLORADO: Denver

Thorson Co. 303/759-0809
FLORIDA: Ft. Lauderdale

W. A. Brown Inst. Inc. 305/776-4800
FLORIDA: Melbourne

W. A. Brown Inst. Inc. 305/723-0766
FLORIDA: Orlando

W. A. Brown Inst. Inc. 305/425-5505
FLORIDA: Valparaiso

W. A. Brown Inst. Inc. 904/678-7932
GEORGIA: Atlanta

W. A. Brown Inst. Inc. 404/939-1674
ILLINOIS: Arlington Hts.

Future Systems 312/640-6091
LOUISIANA: Gretna

W. A. Brown Inst. Inc. 504/366-5766
MARYLAND: Bethesda

Bartlett Assoc. 301/656-3061
MASSACHUSETTS: Framingham
Bartlett Assoc. 617/879-7530
MICHIGAN: Madison Hts.

WKM Associates 313/588-2300
NEW MEXICO: Albuquerque
Thorson Co. 505/265-5655

NEW YORK: White Plains

Bartlett Assoc. 914/949-6476
NORTH CAROLINA: Durham

W. A. Brown Inst. Inc. 919/682-2383
OHIO: Cleveland

WKM Associates 216/267-0445
OKLAHOMA: Norman

Data Marketing Assoc. 405/364-8320
PENNSYLVANIA: Pittsburgh

WKM Associates 412/892-2953
PENNSYLVANIA: Wayne

Bartlett Assoc. 215/688-7325
SOUTH CAROLINA: Columbia

W.A. Brown Inst. Inc. 803/798-3297
TENNESSEE: Knoxville

McCoin Elec. Equip. 615/584-8411
TEXAS: Austin

Data Marketing Assoc. 512/451-5174
TEXAS: Dallas

Data Marketing Assoc. 214/661-0300
TEXAS: Houston

Data Marketing Assoc. 713/780-2511
TEXAS: San Antonio

Data Marketing Assoc. 512/828-0937
WASHINGTON: Bellevue

Thorson Co. 206/455-9180
AUSTRALIA: Mt. Waverly, Victoria
Anderson Digital Elec. 03-543-2077
CANADA: Montreal

Cantec Rep. 514/620-3121
CANADA: Ottawa

Cantec Rep. 613/225-0363
CANADA: Toronto

Cantec Rep. 416/624-9696
EUROPE: England

Techex, Ltd. 0202-293-115
EUROPE: France

Peritec 749-40-37

EUROPE: Switzerland

Intertest, AG 031-224481

JAPAN: Tokyo

Munzing International 586-2701

y g

Intelligent Systems Corp.,
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IN %1668 BY MONTH
GROSS PROFIT

Unretouched photograph of screen.

The Intecolor 8001 CRT.
Buy One or Buy One Hundred.

Just $1495.

That's the price tag we'll put on the Intecolor 8001 if you place
your order right now for 100 or more units. $1495. That's
also the price we'll give you on a one-shot cash basis on an
Intecolor 8001 CRT evaluation unit. Now, we'll never get rich
with a price structure like that, but we look at it this way. That
price is an investment in your future. We know that once you
get your hands on the Intecolor 8001, once you see what it
can do, you'll be back for more.

And it's because you'll be getting an Intelligent, 8-Color
CRT that'll outperform any CRT on the market on a dollar for
dollar and character for character basis. And it's complete.
You won't have to lay out more cash for a keyboard, or 8080
CPU, or any of the standard features you'd expect to find on a
good color CRT. It'll be ready to go. You can put it to work as
a stand-alone CRT, incorporate it into your present system, or
use it to upgrade the CRT's in the systems you're currently
marketing. Whatever your application, it'll work for you.

*Quantity 100 price — $1495 each, net 20 Days

Evaluation unit price— $1495, Limit one to a customer, cash with order

Domestic U.S.A. prices

CIRCLE 35 ON INQUIRY CARD

But if your needs call for a more sophisticated CRT, a CRT
that'll give you higher-level functions — no problem. We'll be
glad to work with you to help you come up with an options
package to fit your requirements. Like additional RAM to 32K,
Roll, Background Color, Light pens, Graphics, 48 Line X 80
Characters/Line and up to 64 Special Graphics Characters.
You define your needs, and we'll give you the capabilities to
get the job done. It's that simple.

But if you'd like to see for yourself, look over our rep list
on the adjacent page and ask the rep in your area for a demon-
stration. Whatever your application, he can show you the right
Intecolor 8001 CRT at just the right price.

Intelligent Systems Corp’
5965 Peachtree Corners East
Norcross, Georgia 30071
(404) 449-5961
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Intel delivers the growing

Our 2114 has already become the most widely second-sourced 4K static RAM for
the same reason Intel’s 2102A is the industry standard 1K static RAM.The 2114
simplifies system design, like the 2102A, and provides the highest possible
density and modularity in static memories.

The 2114 is the first of several new generation Intel static 4K RAMs.

We are now delivering both the standard 2114 series and the low-power 2114L
series in production volumes. The 2114L is just as fast as the 2114 but con-
sumes 30 percent less power. We will soon be shipping the 2142 to designers
who want an extra chip select and output disable control inputs.

Next, we'll add the super high-speed 2147.

This new generation assures a continuing reduction in static RAM
costs. We fabricate the 4K chips with an evolution of our 2102A
technology. At 181 mils square area, the 2114/2114L packs four
times the bits in only twice the silicon area. The chips
fit into standard 18-pin plastic or ceramic packages, p
keeping volume production costs low.

Our 4K RAMs also inherit the
2102A’s ease of use and low overhead.
You don't need a clock, address
setup timing, or refreshing.
You don't even need pullup
resistors or output gating.

These RAMs oFerate at TTL
e

levels on a sing

o
%ﬁﬂ
.

+5v supply and have buffered, three-state
outputs. We guarantee identical access and
cycl% times, so you can surpass the performance
of clocked RAMs. For instance, you can achieve
a data rate of 20 million bits a second with our
200-nanosecond parts. That’s up to twice the rate
of clocked RAMs with 200-ns access time. Intel
specs also guarantee that even at such high through-
put you'll need only 25 to 50 percent of the power of
first-generation static RAMs.
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4K static RAM family:

As for board density, look at the pinouts. The 18-pin 2114/2114L configuration provides
the highest density possible in 4K static RAMs.
Our 20-pin 2142 adds a second chip select—so you can go to
4K without external decoders—and an output disable for direct
control of the output buffers. And since it is a simple modifi-
PR, cation of the 2114, it promises similar production economies.
f ‘ You can minimize package
;‘ ' : count at any number of kilo-
| bytes since these new RAMs
store 1Kx4 bits. With our
compatible 256x4-bit
static RAMs, you now [ 244
have the widest range | 2! m e
of modular design  }
options. They are
all listed in our
new Static

RAM Family
Album.

P

Be
7 X

N

&

s

The 2114/2114L series is already as
easy to get from stock as the 2102A.
The 2142 soon will be. Contact any Intel
franchised distributor: Almac Stroum,
Component Specialties, Cramer, Elmar,
Hamilton/Avnet, Harvey Electronics,
Industrial Components, Liberty, Pioneer, Sheridan, L. A.
Varah or Zentronics.
For your copy of our Static RAM Family Album, write:

Intel Corporation, Literature Department, 3065 Bowers Avenue, Santa
Clara, California 95051.
In Europe, contact Intel International Corporation S.A., Rue du Moulin a Papier,

51-Boite 1, B-1160, Brussels, Belgium. Telex 24814. In Japan, contact Intel Japan
Corporation, Flower Hill-Shinmachi East Building 1-23-9, Shinmachi, Setagaya-ku,

Tokyo154. 8 .
intal delivers.
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DIGITAL CONTROL AND
AUTOMATION SYSTEMS

Data Acquisition System
Automatically Monitors Steel Rolling Mill

Much like many other relatively small areas within a
very large processing complex made up of many seem-
ingly unrelated domains, the rolling mill at a fully inte-
gated steel mill is an important cog in the work flow.
If, for instance, a bearing on one of the generators in
the rolling mill were to fail while a batch of steel was
being processed, the entire batch might be ruined and
have to be scrapped. In any case, the unscheduled down-
time would be quite costly.

Before automatic monitoring of key parameters was
initiated operators had to visually check rolling mill
bearing temperatures, oil flow rates, and oil pressures.
Despite precautions, human errors occurred, especially
when the number of critical points to be watched in-
creased. Problems sometimes developed unnoticed and,
in time, caused unscheduled shutdowns.

As an attempt to improve this potentially costly situa-
tion, an automatic monitoring system was installed on
the rolling mill at U.S. Steel’s Geneva Works in Utah.
This fully integrated steel mill processes iron ore, coal,
limestone, and scrap through various stages into finished
or semifinished products. Principal output items are
plates, hot-rolled sheets, coils, structural shapes, welded
pipe, pig iron, and byproducts.

The automated system monitors temperatures, oil flow
rates, and oil pressures in 42 bearings; monitors a water
recycling system to be certain it remains operative and
warns of any trouble; and performs linear regression
calculations of the plant’s natural gas allocation in order
to distribute gas efficiently over a 24-h period. If the
temperature on a bearing begins to rise or if oil flow
is impaired, the system provides sufficient warning to
permit emergency procedures to be initiated, enabling
either that the bearing be kept in use until the regular
maintenance period or at least that the mill be cleared
so that the product in process need not be scrapped.

Monitoring System Components

Major constituent of the maintenance monitoring system
is an HP 9600 automatic measurement system (Fig 1)
formulated by Hewlett-Packard Co, 1501 Page Mill Rd,
Palo Alto, CA 94304. It is rugged enough to function
satisfactorily in the ambient temperatures of a steel mill
which can be as high as 110°F (42°C). Key elements
(Fig 2) are an HP 2116A computer with DACE (data
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acquisition control executive) software and RTE-11 (real-
time executive) operating system, HP 2911B crossbhar
scanner controller, HP 2911A crosshar scanner, HP
2401C digital voltmeter, HP 12925A tape reader, and
ASR 35 teletypewriter.

The HP 2116A computer supervises the data acquisi-
tion system and interacts with all sensors (thermo-
couples). It also communicates with a second computer,
an HP 2100A, via an RS-232-C interface (Fig 3). This
second computer handles all data storage tasks for the
system. Associated equipment includes a disc drive for
the operating system, a Beehive Mini Bee CRT terminal
which provides engineers access to the system for solving
engineering problems, and a tape reader.

At present two teletypewriters are used to print out
sensor alarms and hourly reports on the natural gas
usage progression. A Tektronix 4008 graphics CRT shows
what the power demand has been during any past 15-
min interval and a projection of what it should be over
the remainder of the 24-h period. Eventually this CRT
will also be used to show alarms and to present the
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Fig 1 Hewlett-Packard 9600 automatic measurement system
at load dispatch center of U.S. Steel’s Geneva Works in
Utah. For past four years system has monitored conditions
of motor and generator bearings as well as operation of
water recycler and has calculated natural gas usage within
daily allocations. Capacity remains for enhancement to
handle other duties still in planning stages
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200 3-WIRE
INPUTS FROM
THERMOCOUPLES

Fig 2 Interconnection of HP 2116A computer and
other components for monitoring sensors at bearings
and at water clarifier. DACE software controls data
acquisition tasks for periodic temperature, oil flow, and
oil pressure readings

natural gas usage progression over a graph of that usage.
The second RS-232-C interface indicated on the diagram
is for an 8080 microprocessor that will provide control
of electrical energy usage.

Other elements include high and low level multiplexers,
relay multiplexer, and analog-to-digital converters
(ADCs). The high level multiplexer can handle up to
1056 channels with an accuracy of 0.09%. Each ADC
handles as many as 44 channels with =0.025% accuracy.
In all, the system can scan 45,000 channels/s over a
*+10.24-V range.

Fig 3 HP 2100A central computer system show-
ing interface to HP 2116A. RTE-Il software en-
ables concurrent multiterminal operation. Micro-
processor interface is for added subsystem that
will go online for computer control of electrical
power consumption

DACE is a core-based multitask scheduler which con-
trols data acquisition tasks to periodically monitor bear-
ing temperatures. Also disc-based, the RTE-11 multipro-
gramming operating system schedules multiple programs
to run concurrently on a priority basis. Foreground,
background, checkpoint swapping, and multi-user swap-
ping partitions enable multiterminal access to the data
base and all other system resources.

The original system was set up for real-time main-
tenance monitoring as well as online program develop-
ment, testing, editing, and linking. Main memory con-
sisted of 32k words of core and basic disc drive capacity
was 2.5M bytes. However, the system can be enhanced
to access 118M bytes of disc storage for file manage-
ment, program storage, and fast access data base.

DACE and RTE-II support input/output spooling to disc
to speed throughput without excessive use of main mem-
ory for buffering, online interactive editing for program
development, and management of a distributed multi-
processor network. FORTRAN was adopted as the language
for concurrent processing and program development.

System Tasks

Most of the bearings monitored by the system are lo-
cated in the slab rolling mill motor room. There, an
8000-hp wound-rotor ac motor is shaft-connected to four
2250-kW dc generators (Fig 4) which supply power to
two 5000-hp dc roll motors. The system monitors the
temperatures of 42 bearings ranging from 4 to 14 in
(10 to 36 cm) in diameter and also monitors oil flow
rates and oil pressures to those bearings.

Each bearing temperature is scanned once every min-
ute. If a temperature reaches 178°F (82°C), an audible
alarm sounds in the load dispatch center and the number
of the problem bearing, its temperature, and the time of
scan are simultaneously displayed on a CRT terminal.
The load dispatcher then calls a maintenance operator
by telephone and instructs him on what action to take.

Alternatives to shutdown include adding forced air
or increasing the oil flow to the bearing to keep the
temperature down and coax the bearing through to a
normal shutdown. The load dispatcher can request a
scan of the bearing as well as a hardcopy printout from
a teletypewriter as often as necessary to remain aware
of any changes in bearing condition. If the temperature
rises too rapidly and the problem becomes serious, the
operator notifies mill operations in time to permit work
schedules to be revised.

Another system task is keeping track of the water
temperature and level in a liquid slip regulator for the
8000-hp ac motor. This regulator acts as a heat exchanger
and power dissipator across the secondary of the huge
motor. Water is treated to give it a fixed resistance to
the current in the motor’s secondary and, therefore,
water level and temperature are critical. Too high a
temperature or too low a level could cause motor prob-
lems.

In addition, the monitoring system keeps track of the
position of sweeps (paddles) and the operation of pump
motors in the clarifiers (Fig 5), where water is cleared
for reuse in the rolling mill. These clarifiers are huge
tubs, 90 ft (27.4 m) across and about 40 ft (12.2 m)
deep, into which sludge containing scale washed from
rolled steel is drained. The sweep moves at about 6 revo-
lutions/h through the sludge, stirring it until the scale
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the Mayflower Project:

. .. has produced an IBM compatible, dual-sided/double density flexible
disk drive with 4 times the storage in two-thirds the space of a standard

floppy.
MFE, a long established New England company, has advanced the new

era, of floppy disk technology to 12,832,51R bits/diskette so two drives
can handle jobs that now take 4.

The attached card, properly filled-in,

will speed delivery of commplete product spec-
ifications and prices from MFE, the com-
pany that ships hundreds of OEM computer

peripherals daily.

the IOWBP :

Keewaydin Drive, Salem, NH 03079
See Us At Booths 1753 & 1755 — NCC. (603) 893-1921, TWX 710-366-1887, TELEX 94-7477
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Fig 4 Two 2250-kW dc generators in mill's motor room.
Four such generators are driven by an 8000-hp ac motor
and, in turn, supply power to two 5000-hp dc roll motors.
Computer checks sensors which continually measure bearing
temperature as well as oil flow rate and pressure to those
bearings

Fig 5 Water clarifier. Automatic monitoring warns of any
trouble with slow sweep which stirs recycling water. Once
sweep stops, scale and sludge can prevent it from restarting

settles to the bottom and sludge pumps remove it. If a
sweep stops, the sludge can freeze the sweep in place,
making it necessary to drain the clarifier and remove the
sludge manually.

If the sweep stops, the monitoring system notifies the
load dispatcher, who in turn notifies maintenance op-
erators. If a circuit breaker has tripped, the maintenance
operators try to restart the sweep; or if shear pins on
the sweep shaft have broken, the operators replace them.
If necessary, sludge-bearing water can be pumped to
another clarifier while one is being worked on.

As with all large consumers of natural gas (see Com-
puter Design, Feb 1977, pp 46-55) the Geneva Works
is allocated a predetermined amount for each 24-h
period. Any usage over that allocation is billed by
Mountain Fuel Supply at a surcharge of $10/1000 ft3
($10/30 m3). Therefore, up-to-the-minute knowledge of
gas usage rate is critical, particularly in the winter when
the allocation is low.

The automatic measurement system keeps track of the
gas usage rate and distributes the allocation over the
full 24-h period. To do so, it performs linear regression
calculations and gives updates every minute on the cur-
rent usage rate and the permissible rate for the re-
mainder of the current period.

Reliability and Payback

In four years of operation, there have been only two
problems with the system, both minor. Reportedly, the
system has paid for itself several times over, both in
greater monitoring reliability and in reduced lost-labor
costs for unscheduled downtime.

Probably the most critical potential problem dis-
covered and prevented by the system involved a 14-in
(36 cm) babbit bearing on the shaft connecting the
8000-hp ac motor to the dc generators. Sensors detected
a dangerous rise in temperature and alerted the local
dispatcher before the bearing was damaged. If not de-
tected, the high temperature would have ruined the bear-
ing, the rolling mill would have had to be shut down
for repair, and there would have been heavy losses in
labor and product costs.

Future Applications

When first designed and placed online this measurement
system contained provisions for enhancement—even to
include certain phases of computer process control. For
instance, an interface has been designed that will enable
computer control of electrical power consumption, an-
other area where penalties for peak usage are costly. An
8080 microprocessor (see Fig 3) will be interfaced to
the HP 2100A computer to permit controlled allocation
of power to the rolling mill by adjusting the rate at
which ingots are removed from the soaking pits (where
they are heated to rolling temperature) and rolled. The
electrical energy needed to roll the ingots cannot be
reduced, but the rate at which ingots arrive for rolling
can. In addition the computer will be able to shut down
unneeded electrical equipment, including lights.

Geneva Works also plans to add maintenance monitor-
ing of the structural and blooming mills this year. With-
in the next two years it is anticipated that the plate
mill will be added to the monitoring system.

As budget permits, considerable use of the measure-
ment system is planned for programs outside the monitor-
ing field, such as maintenance planning. Data captured
in monitoring would automatically be used to determine
when maintenance should be scheduled. There are also
plans to use the computer to control inventory of the
several thousand spare parts used in maintenance.
Circle 163 on Inquiry Card

Chromatography System Provides
Continuous Analysis of Gas Supply

Energy content, specific gravity, and composition of gas
are critically important to gas producers, transporters,
and users—although this last group may not realize it.
Highly accurate online measurement of all three, there-
fore, is a necessity; and Electronic Associates, Inc, W
Long Branch, NJ 07764 has designed a system to meet
the requirements. ProPACE™ 250 provides 24-h, unat-
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tended operation for remote stations as well as ter-
minals and plants. It measures and reports gas energy
content in British thermal units (Btu) to an accuracy
of 0.5 Btu in the 1000 Btu/ft® range. Specific gravity
(SG) measurement of accuracy is =0.003 units at an
average SG of 0.6100.

Major components of the system are an industrial-
type digital computer and an all-weather process chro-
matographic analyzer. Other units include data acquisi-
tion/control interface, strip printer, program loader/
maintenance unit, power supplies, two A-D converters,
paper tape reader, detector, and optional recorders.
Analysis can be performed on compositions of either
natural or synthetic gas containing up to 15 components,

including combustibles, noncombustibles, and saturated
and nonsaturated hydrocarbons.

System outputs are both digital and analog. Continuous
0- to 10-Vdc analog outputs may be used locally to
record Btu and SG and/or as input to telemetry for
transmission to central monitoring stations. British
thermal units and specific gravity, along with time of
day and other sample information are recorded on a
local strip printer, to the nearest 0.1 Btu/ft® and 0.0001
SG unit.

Diagnostics built into the computer program constant-
ly monitor fidelity of the results and flag any malfunc-
tions. If there is a power failure the system shuts down
by itself, with automatic, orderly restart after restoration
of power. Calibration checks are automatically performed
every 24 h under commands issued by the computer
program; complete, fully-labeled composition reports
may be issued as frequently as needed.

Computer and related equipment are mounted in a
metering house or control room and operate over a

Were
showing

off for
Bendix.
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Chromatographic analysis system, under control of industrial computer, provides full-time, unattended,
online measurement of gas energy content and specific gravity as well as composition

temperature range of 50 to 104°F (10 to 40°C). The its operating temperature range is 0 to 130°F (—18 to
chromatographic analyzer is in a self-contained housing; 55°C). Circle 164 on Inquiry Card

Bendix is but one of a
growing number of customers
who are finding that Ramtek’s
modular graphics and imagery
systems are giving them the
expandability, flexibility and
increased productivity they
need. Besides the basic
alphanumeric and imaging
capability, Ramtek offers a wide
variety of other functions
including graphics —
vectors, conics, plots, bar charts —
pseudo color and grey scale
translation.

Because the Ramtek RM
9000 family is totally controlled
by a standard 8080 micro-
processor, it is easy to develop

PR Gk e S Y and download your own control
B i et software.
This display shows the Quinault Indian Reservation in To find out more about how

Washington state. 16 separate colors have been assigned for Ramtek can show off for you, call
such categories as Burn Areas, Forrest, Brush and Bare Land. or write: Ramtek Corporation,

585 North Mary Avenue,
Bendix Aerospace Systems Division uses a Sunnyvale, California 94086;
Ramtek display generator to really show its colors. (408) 735-8400.
The Bendix Multispectral Data Analysis System
(M-DAS) provides a clear, color-coded display for
analysis of data from NASA's LANDSAT. And by using
Ramtek’'s moving window display—or scroll—theyre
able to look at more data at one time than can be .
displayed on the still screen. Images of the same areas ra m e
may also be correlated so that changes between past . :
and present can be referenced. Our Experience Shows

See us at NCC Booth #2039.
CIRCLE 38 ON INQUIRY CARD




Goi

Into

business

sale.

National Semiconductor is going
into the microcomputer business.
And to celebrate, were having
a “sale’
10% off the Intel 80/10.
To get 10% off Intel’s 80/10, don’t

buy Intel’s 80/10. Buy National’s 80/10.

We're able to sell the 80/10
for less because of our improved board
layout which permits automated
assembly (such as using axial leaded
components). . .the fact that we make
not only the 8080 but also—unlike
Intel—most of the rest of the ICs on the
board. . .and, of course, National’s
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legendary competence in efficient
manufacturing doesn’t hurt either.

The industry standard.

Our second-sourcing of the 80/10
clears the way for the 80/10 to be the
clear-cut standard of the micro-
computer industry.

You can’t effectively have an
industry-standard without a second-
source. Having two suppliers is a
healthier competitive situation for you,
the customer, and you have the security
—and abuse-protection—of an
alternate source.
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What we make
and how we make it.

What were making is this:

Series/80 Cards:

BLC 80/10  BLC 104*
BLC 016 BLC 508*
BLC 406 BLC 416*
BLC 905

*Available 3rd quarter 77
Series/80 Systems:
BLC 80P BLC 614 BLC 604

Series/80 Firmware:
BLC 910

(With more, much more, to come
in the future.)

And how we're making them is this:

We're putting out the finest
quality available. A cleaner board —
better layout, all axial components,
plug selectable options rather
than wire wrap.

We “burn in” every board at
elevated temperature, and run
computer diagnostics during burn-in.

Think wee kidding about quality?
We're offering a one year warranty.
Which is just about four times longer
than Intel’s warranty period.

A microcomputer company
small enough to do business with.

We're not dummies.

We know that to break into a field
that somebody else has a lock on, we've
got to offer something extra.

And extra quality for less money
ain’'t a bad start.

But we're offering something else
extra, too.

Desire.

As the little guy we can't afford
a fat cat attitude.

We'll do our best to meet
impossible deadlines.

Our phone won'’t be busy. Etc.

In the microcomputer arena we're
young, small, and hungry.

So if youd like to see what
you've been missing in 80/10’, see your

local distributor or use this coupon to
get our literature.

Help us celebrate our going into

business sale by helping us stay in
business.

See us at NCC Booth 1565.

National Semiconductor Corporation
2900 Semiconductor Drive, Santa Clara, CA 95051

Gentlemen: [J You've got my interest. Please send me more
information on National’s SERIES/80.

U I'm so turned on, I cant wait. Please have a
salesman call me immediately.

|

|

|

|

|

|

|

Name Title :
Company. |
Address :
City State Zip |
|

|

|

|

|

|

|

|

|

|

I

Telephone

My application is

OJ I'm presently using the other guy’s 80/10.

[J I'm not up to the 80/10 yet but I'm using the 8080.

[ I have an 8080 software development system.

O Your BLC 80/10 will be used in house.

0 I'm an OEM. Your BLC 80/10 will be shipped out as part of
my equipment.

7 National Semiconductor
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Program and Extensive Data Base
Alert Physicians to Possible
Adverse Drug Reactions

Any patient admitted to a hospital today undergoes ex-
tensive questioning that covers far more than his hos-
pitalization insurance number. A large part of the ques-
tioning concerns the names of prescription drugs he may
be taking and known adverse reactions to other drugs.

Hospitals are becoming very concerned about such
adverse reactions and particularly about the possibility
of interaction among two or more drugs. Since the per
capita annual average for written prescriptions is said
to be 10, since many prescriptions are multicomponent
medications, and since many drugs remain potentially
active for significant periods after the person stops using
them, the possibility of adverse reaction is high. One
source estimates that billions of dollars are lost each
year in the U.S. as a result of death, additional illnesses,
extended hospital stays, and time lost from work caused
by adverse drug reactions. Another source estimates
that 22% of such reactions are due to interactions that
produce clinical results not attributable to any one drug
used by itself.

Therefore, many farsighted hospitals either have in-
stalled computerized drug interaction prediction schemes
or have tied packages onto existing computer systems
in order to carefully review each patient’s drug therapy
regime. One relevant arrangement developed at Stanford
University School of Medicine and in use there since
1973 consists of a program tied to a data base. The
latter contains information on clinically documented in-
teractions and a mechanism for comparing those data
with medication requests and patient drug profiles. The
scheme automatically screens a patient’s drug therapy
to detect specific combinations of drugs that could

PRESCRIBING
PHYSICIAN

PRESCRIPTION T

e

~ MEDICATION REPORT

ENTRY |
LINE i
PRINTER

CRT  TERMINAL)

INITIAL POTENTIAL
ENTRY INTERACT
DATA T

Information flow for evaluating drug interaction
with Mediphor program and data base. Pre-
liminary evaluation of 3-year period indicates
up to 33% reduction in multiple drug inter-
action

72

negate or reduce their individual values or even cause
harm to the patient.

Called Mediphor® (for monitoring and evaluation of
drug interactions by a pharmacy-oriented reporting sys-
tem) the program and data base have been integrated
by B-D Spear Medical Systems, 123 Second Ave, Wal-
tham, MA 02154 to its Pharmacy System 830. Medica-
tion orders and other appropriate information are en-
tered on a CRT and simultaneously transmitted to the
computer file. The computer immediately searches the
patient’s drug profile and, if a drug/drug interaction po-
tential is indicated, automatically provides audible and
visual warnings. If requested by the pharmacist, the
system can print a documenting report noting interac-
tion, severity, immediacy, and clinical significance. The
package is scheduled to be installed this year in several
other hospitals including those at the Universities of
Kentucky and Wisconsin.

There is no intent to interfere with physicians’ de-
cisions on prescribing drugs. The system instead provides
information on which the physician may act.

Early evaluation results at the Stanford University
Medical Center show that, at the point at which over
77,000 patients had been screened, the probability of
administering two potentially interacting drugs was 3%
for patients receiving five drugs, 10% for 10 drugs, and
30% for 20 or more drugs. Valid drug interaction re-
ports were issued for 7 to 8% of hospitalized patients.
There has been a 10% decrease in drugs administered
per patient, 14% fewer drug interactions, and a 33%
drop in multiple drug interactions.

Circle 165 on Inquiry Card

DC&AS BRIEFS

Australian Traffic Controlled
by Minicomputer-Based Systems

A computerized system designed by Eagle Signal of
Australia Pty, Ltd is being installed in Brisbane to con-
trol traffic. Based on a Data General Corp Nova mini-
computer, the system combines data collection and com-
munications equipment to provide online coordination
of traffic signals. It is believed to be among the most
advanced of its kind in the world.

In another Brisbane system which has been control-
ling 20 intersections in Fortitude Valley since April 1974,
calculations based on savings in vehicle operating costs
alone show that all installation costs were recovered in
about eight months. These benefits are said to be aug-
mented by savings from reductions in accidents, noise
and air pollution, and traveling time. There are three
levels of control: the minicomputer controls the traffic
master, which controls intersection traffic signals, which
control traffic.

In the Fortitude Valley system, approximately 30 ve-
hicle detectors located at intersection and midblock points
supply information on traffic flow over communication
links to the minicomputer. Preselected patterns for co-
ordination of traffic lights are stored in a digital memory
unit. The minicomputer is programmed to examine the
vehicle detector information and to issue automatic in-
structions for the application of the preselected patterns
to the interface equipment.
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Mini-
cassette

B s

There is a variety of tape packages from

which to choose.

There is a RAYCORDER for each.

You choose the media that best meets your cost/
performance requirements, and Raymond has the
Raycorder tape drive to fit. From the Mini Data Cassette
storing 1 million bits at 2400 bits per second to the V4"
Data Cartridge storing 20 million bits at 48,000 bits per
second, Raycorders will assure you of the consistent, re-
liable performance you demand.

You know that Raymond builds the world’s leading
digital cassette recorder, our Model 6406 Raycorder. By

See all the RAYCORDERS
at the National Computer Conference,
Booths 1820 & 1822

now you probably also know that our Model 6409 Mini-
Raycorder was the first to use the new Mini Data Cassette.
You probably don’t know, however, that Raymond is one
of the world’s leading manufacturers of drives for the 4"
Data Cartridge. Surprised? Let us tell you about our Model
6413 Cartridge Raycorder. It's new to you, but it has a
history thousands of units old.

Contact Raymond for all your small tape drive needs.
We're the experts!

Raycorder Products Division
Raymond Engineering Inc.
217 Smith Street

Middletown, Connecticut 06457
(203) 632-1000

a subsidiary of Raymond Precision Industries
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An OEM flexible disk subsystem is more than the sum of
its parts. Getting optimum performance at a low unit price
requires design control to eliminate redundancy and volume
production to reduce cost.

That's where our "parts" come in.The RFS7500 is a com-
plete flexible disk system engineered and built by Remex,
one of America's leading OEM peripherals manufacturers.
Hardware, firmware and software are designed together to
produce a package more cost/performance effective for the
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quantity buyer than an "in-house'’ system or one purchased
from a second level supplier or minicomputer manufacturer.

The RFS7500 is comprised of one to four RFD1000 Flexible
Disk Drives, a microprocessor based controller/formatter,
interface and software for most major minicomputers plus
power supply cabling and rack mountable chassis. Because
it is a fully integrated subsystem, the RFS7500:

[ expands data capacity through implementation of
IBM3740 format or a user selectable 1, 2, 4, 8, 16, 26 or 32
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sector format. [J saves computer time by data block transfer
of from one to 65K 2-byte words on a single command from
the host. [J reduces core memory requirements due to
automatic track and sector search and auto-initializing
without software. [ simplifies operation and system inte-
gration by 8-command structure. [J saves space by housing
interface card in the system chassis in some configurations.
[J speeds access through 6 ms track to track speed plus

unit select.

CIRCLE 40 ON INQUIRY CARD

So when you're building an OEM flexible disk based
system, don't go to pieces —go to Remex, 1733 E. Alton St.,
P.O. Box C19533, Irvine, CA 92713. (714) 557-6860. We're
ready to do our part.

Ex-Cell-O Corporation

EMEX DIVISION
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DC&AS BRIEFS

Computer-Controlled System
Automates DIP Assembly

A minicomputer-controlled reflow solder system for
automated assembly of surface-mounted components
on PC modules, the HPS-300 automatic flat pack
assembly system, has been introduced by Hughes Air-
craft Co’s Industrial Products Div, Carlsbad, Calif. It
is designed primarily for electronic manufacturers
using large quantities of flat packs or surface mounted
DIPs in their PC board assembly operations with com-
ponent usage exceeding 30,000 per month, and is the
first time that computer control has been combined
with the company’s reflow solder stations. Control
computer is a Hewlett-Packard 21MX.

Under program control, the system automatically
performs all functions from selecting and extracting
a component from a magazine to positioning and
soldering it on a PC board. Assembly rates exceed
350 components/h, with the program formatted on
punched tape.

The system selects a component carrier and deposits
it in a transfer mechanism which opens the carrier,
centers the part, and presents it to the head assembly.
The part is then extracted with a vacuum quill, rotated
to programmed position, and moved down to alignment
height over the PC board which has been positioned
to proper X-Y coordinates. Final alignment is moni-
tored by closed circuit TV, and a dwell feature permits
the operator to make fine adjustments.

Reflow soldering is performed according to five
program-selectable  “time-at-temperature” schedules
with each heater element equipped with separate
power supplies and digital switch controls. The con-
trol programs, consisting of Ascir characters, determine
the magazine selected, rotation of the part, X-Y posi-
tion of the PC board, and selection of the proper
solder schedule for each power supply.

Two of the systems are operating in a production
environment for the assembly of avionic systems at
the company’s El Segundo division. A component veri-
fication system, available as an option, consists of an
inline probing station that performs a limited func-
tional test to insure that the selected component is
correct, operational, and positioned properly in the
carrier.

Closed-Loop Servo Controller
Maintains Computer Input Setpoints

A dual-loop supervisory control and data acquisition
system, capable of handling from three to several hun-
dred load controllers, can apply up to 16 hydraulic loaded
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functions. System accuracy through control loops is said
to be typically *=1%.

Instructions to the HSCADA system, made by Avco
Electronics Div, 4807 Bradford Dr, Huntsville, AL 35805,
are provided through setpoints input through an op-
erator’s panel. Digital function generator control is pro-
vided by a computer and then converted to analog as an
input to the closed-loop servo amplifier controller. That
device then compares the difference between required
and actual loads. The resultant error signal excites the
controller to activate servo valves, repositioning the hy-
draulic cylinder so that applied load equals required
load.

Applied load is monitored by a digital control loop,
built around the company’s DATA-ACQ, and measured via
a strain gage mounted on a load cell. A transducer sig-
nal conditioner and multiplexer uses the amplifier-per-
channel concept for exceptionally high common-mode
rejection ratios even with very large common-mode volt-
ages. Corrections are computed and the forcing function
is modified to automatically correct any errors.

System Programs NC Machine Tools
by Voice Commands

A system now in use by Calabrese & Sons, a Mechanics-
burg, Pa producer of machined parts, programs ma-
chine tools by voice command and prepares tapes for
the numerically-controlled devices. VINC-200, manufac-
tured by Threshold Technology Inc, 1829 Underwood
Blvd, Delran, NJ 08075, is a complete standalone, 2-axis,
continuous path system with third axis control, rotary
axis control, and an easy to use lathe programming
module. It features 10M-byte cartridge disc, minicom-
puter with 32k words of memory, line printer/console/
reader/punch, 22” (56 cm) plotter, and voice input
module which includes a 16-character visual display
readout for verification of the spoken machining com-
mands.

Programmers speak to the system in everyday shop
terms. If programming errors occur, the system displays
them as they happen for on-the-spot correction. The
plotter graphically develops each part as programming
proceeds, so that the NC programmer sees the exact
part prior to machine operation.

Currently the system prepares tapes for two 8-15 and
two 12-30 Pratt & Whitney Star Turn lathes, two Mazak
lathes with 20A control, Seiki 6 MC horizontal machining
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Hughes' low-cost C-9 disp

lay terminal

makes a minicomputer work like a giant.

Here's an interactive graphic terminal that
does with hardware what most terminals
need software to do. It needs only a mini-
computer or telecommunications coupler
and a 110-volt outlet to give you a ready-
to-work system. And it costs less than
$10,000.

More for your money

The new C-9 terminal offers high resolution,

selective erase, serial interface (standard),
and several other features otherwise
offered only by units costing almost twice
as much—like 17-inch diagonal, 1029-line-
scan, cathode-ray-tube video monitor with
high light output screen for easy daylight
viewing....computer independent zoom
and pan....a joystick for graphics and
alpha-numerics interaction....a hardware
graphic processor for scaling and rotating
graphics and alpha-numerics.

The architecture of the terminal

embodies a micro-processor driven by
micro-programs contained in read-only
memories. A serial interface connecting
the detached keyboard to the CRT display
eliminates restrictions imposed by parallel
interfaces used in other models.
Optional features
You can extend the C-9's capability even
further with options like enhanced graphic
hardware package with rotations, reflec-
tions, and line-texturing features or pro-
grammable gray levels for graphics (16
levels) and digital raster continuous tone
images (256 levels). We also offer parallel
interfaces for a variety of minicomputers
and interfaces to popular digitizers for
local data input and control of the inter-
active CRT cursor.

The new C-9 offers a continuous writing
mode and a new capability which guar-
antees that writing occurs only during

vertical retrace time.

Smoother curves and lower costs
The patented Conographic™ generator,
using conic curves to plot curvilinear in-
formation, produces smoother curves from
much less data, thus requiring less computer
memory, simpler software, less computer or
telecommunications time. Result: The lowest
total cost of ownership of any graphic
terminal available today.

Many FORTRAN |V software programs
are available, including a new set of
Tektronix-compatible subroutines. The
basic software package, called CONO-PAC,
is available at no extra cost.

To find out how your minicomputer can
work like a giant for much less cost, contact
your local representative, or Hughes Image
and Display Products, 6155 El Camino Real,
Carlsbad, California 92008. Or call
(714) 438-9191.

M —Canographic is o trodemork of Hughes Aircraft Company.
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DIGITAL CONTROL AND
AUTOMATION SYSTEMS

center with Fanuc 3000C control, and Giddings & Lewis
horizontal machining center with G&L CNC control.
Postprocessors are included for each machine tool. Ad-
ditional machines or new formats can be added.

Modules Add Logic Circuit Test
Capability to Automatic Device

Addition of recently developed modules to the established
Pegamat automatic test system, used for a number of
years in the measurement of communications param-
eters, now enables the device to be used for testing
analog and digital circuit board components and com-
plete units. The added equipment allows analog elec-
tronic circuits using dc techniques and ac techniques up
to 100 kHz to be tested and combined. It also allows
hybrid circuits and sequential logic circuits such as
those employing TTL, ECL, and MOS to be checked.
An adapted version of Standard Atlas is used as the
test language.

Introduced by Siemens AG, Postfach 3240, D-8520
Erlangen 2, Federal Republic of Germany, the system
includes a patch panel with up to 320 terminals for con-
necting analog test specimens. (A version is available
for switching a maximum of 220 V at 5 A.) This patch
panel is designed as an 8-layer circuit in order to isolate
input, output, and control signals and thus reduce cross-
talk to a minimum. A software package for supervising
the patch panel automatically controls and monitors all
signals and also has a protective function; eg, it prevents
two power supplies from being connected in parallel.

A digital module with up to 360 terminals is used to
test digital circuits. Complex tests can be carried out
with the aid of various high power drivers (up to =25
V/80 mA sink and source), four receivers (up to %75
V), load resistors which can be connected by means of
a program, and a time unit. Two clock-pulse generators,
which are synchronized in phase and which can be con-
nected to each terminal by means of a program, must
be set so that 2-phase shift clock pulses with different
frequencies can be produced. In order to test hybrid
modules, a multiplexer connects either the analog patch
panel or the digital module to the terminal on the test
specimen so that the analog and digital test sections can
be fully exploited without adversely affecting one an-
other.

Automatic fault-finding employs a probe with highly
sensitive microelectronics. It detects high and low states
of digital circuits as well as short circuits to chassis
and to the operating voltage and breaks and shorts in
conductor paths. A fault-storing circuit receives wanted
and interference pulses, thereby allowing faulty com-
ponents to be detected in loop circuits by locating the
point at which the fault first appears. O

COMPUTER DESIGN/JUNE 1977



j ERADYNE;

Semiconductor Test Division
Boston, Mass. — Chatsworth, Calif.

Is this the end of the line?

Wherever semiconductors are tested in high volume, one name
says it all-Teradyne. Some of our systems have made history in their
own right: the J259, which was industry’s first computer-operated IC
test system, the J283, the J273, the J325, the T317, the J387, to name a
few. It all adds up to an installed base of almost a quarter of a billion
dollars and a record of on-line experience no one else even
approaches.

Today's Teradyne systems are capable of testing over 80% of all
semiconductors being produced, including RAMs and ROMs to 65k,
op amps, voltage regulators, chroma and stereo demodulators, TTL,
CMOS, ECL, transistors, diodes, and just about every other semicon-
ductor device produced in high volume.

We've won our dominant position at the end of the semiconduc-
tor production line and at the beginning of the electronics assembly
line through hard work and understanding. What we start, we
stay with, but you can see that every time you walk through your
production-test or incoming-inspection area.

We've come to think of those places as our turf, and we intend to
keep it that way.







Introducing the SEL 32/78§ System.

The Computer
with a Subconscious.

Your eyes blink 25 times a minute.
You don’t realize it because this rou-
tine, like thousands of other vital
routines, is handled by your sub-
conscious.

That’s important, because this
parallel processing frees the con-
scious part of your mind for critical
decisions.

This is also a good description of
how the new SEL Regional Process-
ing Units operate within the SEL
32/75 System.Working independent-
ly, these RPU’s contain sufficient
control and buffer storage areas to
process an I/O region and transfer
the resultant data directly to main
memory. Computer system
throughput is further enhanced by
High-Speed Floating Point Hard-
ware, Writable Control Storage, and
flexible interleaving.

The SEL Memory MAP efficiently
manages up to 16 million bytes of
main memory, with no instruction
overhead.

Sounds like a big system, doesn’t
it? SYSTEMS can link 20 CPU’s,

with hundreds of Regional Processing
Units, into one multiprocessor network.

You see, the well-established SEL
32 computers fit the term “minicom-
puter” in price alone. Based on true
32-bit architecture, all are fast, pow-
erful machines using functional,
proven software. SYSTEMS compu-
ters are proving their worth in big jobs
like seismic exploration, power plant
operations, aircraft simulation, and
scientific computation.

The SEL 32/75 System fits neatly
as head of the SEL 32 family. It’s
more powerful, more flexible, more
throughput-oriented than any com-
puter we’ve ever built.

We'd like to help you explore how
the SEL 32/75 System could simplify
your computing requirements. Just
circle our number on the Reader
Service Card, and we’ll send our
brochure in the blink of an eye.

SYSTEMS

ENGINEERING LABORATORIES

6901 West Sunrise Boulevard, Fort Lauderdale, Florida 33313 (305) 587-2900
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INTEL DELIVERS
FOUR NEW
DESTSELLERS.

Intel’s newest microcomputers, mem-  delivers four important new books:
ory components and memory systems MCS-48™ User’s Manual, MCS-
give your products the edge in a 85™ User’s Manual, 1977 Intel
competitive world. Now, to help you Memory Design Handbook and the
get those products to market sooner, 1977 Intel Data Catalog. Get your
easier and more economically, Intel hands on copies of your own today

intg! memory design handbook “"%’ M‘C 1977

.

el . %

MCS-48™ User’s MCS-85™ User's 1977 Intel Memory Design 1977 Intel Data Catalog
Manual 2 Manual Handbook 288 pages 4 928 pages

® 304 pages ® 288 pages ® o the facts on efficient ® Here are 928 pages detailing
Intel delivers the world's best We designed our new 8085 to memory system design, come to what Intel delivers. Complete elect-
supported single chip micro- give you a high performance the source: Intel. We're the pio- rical specs on 286 Intel memory
computer, the 8048—and the microcomputer with a built- in neers and leading suppliers of components, systems and support
user's manual that helps you take head start—bus and software semiconductor memory. Our new  circuits, microcomputer systems,
full advantage of it. Provides an compatibility with the industry design handbook is the definitive peripherals and development aids.
overview of the complete MCS-48 standard 8080. User's manual compendium of memory applica- Includes data sheets and compre-
system, including the companion details MCS-85 system tions. Covers system design hensive information on our MCS4/
8748 and 8035 cpu's, data sheets, operation, data sheets and using RAMs, PROM/ROMSs, CCD 40, MCS 48, MCS 80/85 and Series
instruction sets, application application notes, plus specs and memory support circuits. In- 3000 microcomputer families.
notes and specs on the full family on compatible peripherals cludes actual PC board layouts Provides an index of available soft-
of compatible peripherals. and standard memories. for many applications. ware and workshop programs.

Total Name/Title

10__ "  esws 2ale I
2 D @$5.00 § Address

3 D @$5.00 § City/State/Zip I
4 D @$2.50 § Bill my Mastercharge [ BankAmericard/VISA O I
Amount enclosed, check or money order. $ Card Number Exp. date

P.0. okay on orders over $100. Signature

Write for quantity prices.

Intel Corporation /Literature Department, d l

3065 Bowers Avenue, Santa Clara, California 95051. Intd e lverS. I
CD-6
---------------
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No other micromotor on the mar-
ket today offers the high reliability
and optimum performance effi-
ciency of an escap® miniature dc
servomotor. We earned our repu-
tation by building a quality line of
motors that not only deliver
superior performance, but su-

perior cost effectiveness as well.

We're ahead of our competition in
such areas as space-saving de-
sign, low current consumption,
high efficiency, and ripple-free
torque, just to name a few, be-
cause for over 15 years we have
made a continuous investment in

R tatad

often

never

equalled

escap’ miniature dc servomotors

new product development, as
well as product line reliability and
performance.

When you're tops in your field,
you’re often imitated. In fact,
competitors have copied our
electrical specifications, our di-
mensions, our integral magnet
designs, and even our innovative
lead strain relief cap. They've
even tried to copy our most impor-
tant design element - our preci-
sion skew wound armature. But
they can't copy our reliability . . .
THEY MUST PROVE IT. Reliability
is a result of years of experience.

escap® motors reflect over 15
years of proven experience.
That's thousands and thousands
of hours of exacting systems per-
formance.

That's why the leaders in the U.S.
digital cassette industry use
escap®motors and already more
than half of all manufacturers of
chart recorders are using them.
So you see, it's not enough to be
merely an “imitator” in the mic-
romotor industry. escap® motors
are designed and engineered
BETTER - that's the key to long life
and high reliability.

Don’t sacrifice your reputation -
SPECIFY escap® miniature dc servomotors.

8,
Portescap U.S.

Member of the Portescap Group
730 Fifth Avenue
New York, New York 10019
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Call for additional information
and applications assistance:

In New York: (212) 245-7715

In San Francisco: (415) 886-1618



The complete

$

655 line printer.

It's ready to plug in, has an 80-column
format, a remarkable MTBF and is
14 times faster than a teletype!

Breaking the hardcopy barrier

It’s finally happened! The Axiom
EX-800 provides full performance
hardcopy at a price compatible with
today’s low cost micros. This little
80-column machine zips along at 160
characters per second (14 times faster
than a teletype) —at a breakthrough
single quantity price of $655 for a
complete printer.

When we say complete
we mean it

The EX-800 is a stand-alone unit
with case, power supply, 96 character
ASCII generator and interface, paper
roll holder, infra-red low paper detec-
tor, bell, and multi-line asynchronous
input buffer. You won't find these
standard features on any other
printer, regardless of price!

Our only option

Our printer is so complete, that we
offer only one option. A serial inter-
face (RS 232C or current loop) good
for 16 baud rates from 50 to 19,200
and thoughtfully provided with a
switch for either Centronics or Tally
compatibility. Might we call it a Tally-
whacker? At $85.00 it certainly
should be!

Built-in LSI microprocessor
The heart

of the EX-800
is a printed

circuit card,

containing a LSl e
custom LSI chip made by Intel to
Axiom specifications, which controls
all printer functions. Microprocessor
power means flexibility. Such as the
built-in self test routine and variable

I

i i

character size. It also means reliability.
Several industry surveys have shown
LSI to be many times more reliable

than equivalent conventional circuitry.

the paper is inexpensive and readily
available, costing about 1¢ for an
8% x 11” equivalent.

Light, small, quiet, reliable,
and versatile

Our EX-800 weighs in at 12
pounds, is just 9% inches wide, 4
inches high, and 11 inches deep, and
is delightfully quiet which makes it
ideal for office and other low noise
environments. The simple print
mechanism is virtually maintenance
free. In fact, tests show an incredible
MTBF, many times greater than
impact printers. This versatile printer
is the ideal mate for micros, minis,
CRTs, instruments and systems.

The advantages of
electrosensitive printing

The EX-800 can print 80, 40, or
20 characters across the five inch
wide electrosensitive paper. Under
software control, single characters or
words may be printed larger for
emphasis. The permanence of the
hardcopy is archival, because once
the aluminum coating has been re-
moved, there is no way to put it back.
It’s unaffected by sunlight, moisture
or heat. Although the printer doesn’t
provide multiple copies, excellent
quality photocopies can be made
from the high contrast printout. Also,

AR @)V

5932 San Fernando Rd., Glendale, CA 91202 - (213) 245-9244 « TWX 910-497-2283
See Axiom at NCC, Booth 104, Personal Computing Section

CIRCLE 47 ON INQUIRY CARD

Just unbox and plug it in
That’s all you have to do to the

Axiom EX-800 — apart from pay

for it, and at $655 that’s almost

a pleasure.

r----------1
Send to: AXCIOM

l 5932 San Fernando Rd., l
] Glendale, CA 91202 il
] []Urgent. Please phone me atext [
: [[] Have rep contact me

[ [14d like to have a demonstration #
. [] Send lit including sample of printout [
l Name g l
l Company .
l Dept. SRS .
. Address s .
. City State .

I Zip Telephone i e ¢ .
l----------.



COVMIPUTER DESIGN

PREVIEWS THE 1977 NATIONAL COMPUTER CONFERENCE




National Computer Conference

Dallas Convention Center
Dallas, Texas
June 13-16

Addressing the issues of technology, applications,
management, and the individual in relation to com-
puting, the 1977 National Computer Conference will
seek to solicit involvement, while also inspiring and
educating attendees. The Great Computer Roundup is
aimed at the consumer-oriented role of computers.
Approximately 100 sessions contained in the Technical
Program—summarized in last month’s issue of Com-
puter Design—examine topics which range from de-
sign, evaluation, and operation of systems; program-
ming; hardware; networking; and architecture, to the
roles, responsibilities, management, and education of
people involved with computers. The inclusion of the
Personal Computing Fair and Exposition further reflects
the rise, continued growth, and future promise of the
field.

The Conference at a Glance outlined on the follow-
ing pages lists the separate program sessions and
hours.

Exhibits

Every area of data processing technology will be
covered by over 300 organizations, with exhibits on
digital, analog, and hybrid systems; data communica-
tions equipment; components; microprocessors; mini-
computers; mainframes; CRT displays; memory sys-
tems; printers and plotters; software and timesharing
services; and test equipment. ltems will be on display
in the Convention Center from 11 am to 7 pm on Mon-
day and 10 am to 6 pm on Tuesday, Wednesday, and
Thursday.

Information on many of the products to be shown is
contained on the pages following the Conference at
a Glance. Only items for which data were available at
press time are included. Emphasis is placed on those
products being exhibited for the first time; a review of
other products is included for the convenience of our
readers.
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CONFERENCE AT A GLANCE

MONDAY

COMPUTER SCIENCE AND TECHNOLOGY

2:00 - 3:30

3:45- 5:15

DATA BASE
ADMINISTRATION
Peter Scheuermann

DATA MODELS AND THEIR
APPLICATIONS
Peter P. S. Chen

COMPUTER SYSTEMS TOWARD THE COMPUTER

ARCHITECTURE OF TOMORROW: A MULTI-

Yih-Wu Han FACETED CHALLENGE
Lowell Amdah!

SECURITY OF COMPUTER COMPUTER SECURITY

SYSTEMS RISK ASSESSMENT

Richard E. Merwin Rein Turn

COMPUTER GRAPHICS SYMBOLIC EVALUATION

Nancy Storch Edward F. Miller, Jr.

MANAGEMENT AND APPLICATIONS

DEVELOPMENTS IN COMPUTER OUTPUT MICROFILM
(COM) AND MICROGRAPHIC TECHNOLOGY — PRESENT

AND FUTURE
Don M. Avedon

HOW TO SELL, SERVICE
AND SUPPORT CUSTOMER
NEEDS WITH SMALL
BUSINESS COMPUTERS
Donald W. Fuller

SMALL BUSINESS
INFORMATION SYSTEMS
Frederick F. Newpeck

CLINICAL APPLICATIONS
OF THE COMPUTER
Lynn Peterson

AGE OF COMPUTER BASED
MEDICAL CONSULTATION:
WILL IT BE FAIR?

John Lackmann

Separate registration will be required for each seminar. ’




TUESDAY

COMPUTER SCIENCE AND TECHNOLOGY

9:00 - 10:30

10:45-12:15

2:00 - 3:30

3:45-5:15

SELF-ORGANIZING/SELF-
OPTIMIZING DATA BASES
Gene Altschuler

ADVANCED CONCEPTS IN
DATA BASE MANAGEMENT
Gene Altschuler

USER EXPERIENCE WITH
RELATIONAL DATA BASE
SYSTEMS

Michael Stonebraker

DATA BASE DESIGN
METHODOLOGY
Philip Y. Chang

SELECTION METHODS FOR A FAMILY OF COMPUTER

ARCHITECTURES
Y.S. Wu

THE ENGINEERING OF
COMPUTER SYSTEMS
William P. Summers

GOVERNMENT PANEL ON
RESEARCH IN COMPUTER
ARCHITECTURE
Jimmie R. Suttle

MICROPROCESSOR ARCHITECTURE

Charles R. Vick

DEVELOPMENTS IN
OUTPUT DEVICES
James O. Matous

MAN-MACHINE
INTERACTION
Seymour Jeffrey

SOFTWARE MANAGEMENT: HOW TO START A SOFTWARE

DEVELOPMENT PROJECT
Richard Thayer

DATA STRUCTURES
Julie Landstein

MINI AND MICRO DESIGN
MISTAKES
Helmut E. Thiess

MANAGEMENT AND APPLICATIONS

SYSTEMS STRATEGIC
PLANNING — A VIEW
FROM THE TOP
Harvey L. Poppel

THE MANAGEMENT OF
DISTRIBUTED COMPUTING
IN LARGE ORGANIZATIONS
Larry D. Woods

ICCP AND CERTIFICATION
MOVE FORWARD
Fred H. Harris

CERTIFICATE IN DATA PRO-
CESSING/PROGRAMMER
CERTIFICATION EXAM
William W. Cotterman,
William J. Horne

HUMANISTIC
PERSPECTIVES

ON COMPUTER CENTER
MANAGEMENT

Jack Stone

GUIDELINES FOR COST
ACCOUNTING PRACTICES
FOR DATA PROCESSING
Norman Statland

COMPUTING AT LOS ALAMOS IN THE 40'S AND 50'S

J. B. Harvill

COMPUTER SYSTEMS IN
HEALTH CARE DELIVERY

EDUCATION FOR MEDICAL
INFORMATION SCIENCE

CODASYL VS. MUMPS FOR
MEDICAL DATA BASE

COMPUTER TECHNOLOGY
IN THE INFORMATION/

AND MEDICAL Richard Pogue MANAGEMENT LIBRARY FIELD
LABORATORIES Gio Wiederhold Marilyn Johnson
William J. McClain

SOCIETY LOOKS AT THE PRIVACY AND UNETHICAL CONDUCT IN COMPUTER SCIENCE AND

COMPUTER
Gordon R. England

SOCIAL ISSUES
Herbert B. Safford

TECHNOLOGY
Donn B. Parker

PROFESSIONAL SEMINARS

COMPARING DATA BASE SYSTEMS
William E. Linn and Thomas F. Meurer
CULLINANE CORPORATION

MICROPROCESSORS
Adam Osborne
OSBORNE & ASSOCIATES, INC.

SOFTWARE DESIGN TECHNIQUES
Peter Freeman and Anthony Wasserman

SOFTWARE ENGINEERING CONSULTANTS

INTRODUCTION TO COMPUTER NETWORKS
Ira W. Cotton
COMPUTER NETWORK ASSOCIATES




ThenewDAC standard.
AnalogDevices'complete

10-bit monolithic DAC.
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Less than abuck abit.

You can pay at least twice as much
for a 10-bit IC D/A converter and
still not get the degree of accuracy
and stability of our new AD561. Sell-
ing for less than $10, the AD561 sets
a new standard of price and per-
formance for the other guys to

shoot for.
As for accuracy, the AD561 is

uaranteed to +%LSB max of 10-bits
%or even+%LSB —and that’s 11-bits).
Monotonicity is guaranteed over

the full operating temperature range.

The excellent stability is made pos-
sible by a unique buried zener
voltage reference and Analog
Devices’ proprietary thin film re-
sistor process. And for settling time,
there’s nothing faster: less than
250ns for the worse case transition;
that’s fast enough to build a 5 usec
ADC. Current-to-voltage conversion
with an op amp is direct and simple:
trimmed application resistors mean
no calibration trimmers are needed.
How did we achieve this break-
through? With the industry’s most
advanced monolithic processing and
our pioneering technique of laser
wafer trimming. The kind of ad-
vances that have quickly pushed us

to the top and made us the leadin
supplier of D/A and A/D converter
components.

The AD561 joins another group
of Analog Devices’ pacesetters: a
series of monolithic CMOS con-
verters that also set new performance
standards. At the same time they
set a lot of microprocessor users free
of analog interface problems. One is
the 10-bit successive approximation
AD7570 ADC. Another is the multi-
plying 10-bit DAC, AD7522, the
only device that can be loaded in
either parallel or serial modes.

And the AD561 joins the in-
dustry’s 12-bit IC DAC standard,
AD563.

Find out how you can cut in
half the cost of your 10-bit IC D/A
converters and still get true, 10-bit
performance by writing for our data
sheet. Contact Analog Devices, the
real company in Frecision measure-
ment and control.

ANALOG
DEVICES

Thereal IC convertercompony:

Analog Devices, Inc., Box 280, Norwood, Massachusetts 02062 East Coast: (617) 329-4700, Midwest: (312) 894-3300, West Coast:
(213) 595-1783, Texas: (214) 231-5094, B(*l%ium: 031 38 27 07, Denmark: 02/84 58 00, England: 01/94 10 46 6, France: 686-77 60, Germany:
089/53 03 19, Japan: 03/26 36 82 6, Netherlands: 076 87 92 51, Switzerland: 022/319704 and representatives around the world. ’
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CONFERENCE AT A GLANCE (continued)

WEDNESDAY

COMPUTER SCIENCE AND TECHNOLOGY

9:00 - 10:30 10:45 - 12:15 2:00 - 3:30 3:45-5:15
ANSI/SPARC DATA BASE DATA BASE STRUCTURE DATA BASE DATA BASE MANAGEMENT
MANAGEMENT SYSTEM AND ORGANIZATION APPLICATIONS AND THE FUTURE
FRAMEWORK Margaret Butler J. Shirley Henry Lorraine Duvall

Beatrice Yormark

ARCHITECTURE FOR PATTERN

APPLICATIONS
Tadao Ichikawa

RECOGNITION

DISTRIBUTED FAULT-
TOLERANT MICRO-
PROCESSOR SYSTEMS
Stephen S. Yau

CM*: A MULTI-MICRO-
PROCESSOR COMPUTER
SYSTEM

Samuel H. Fuller

APPLICATIONS OF
COMPUTER NETWORKS
Susan Poh

DATA COMMUNICATION
POLICY AND ITS IMPACT
ON THE CONSUMER
Robert R. Korthage

PACKET-SWITCHED
NETWORKS
Saroj Kar

INTERNATIONAL DATA
COMMUNICATIONS —
A MANAGEMENT
PERSPECTIVE

Noel Zakin

COMPUTER SYSTEMS:
A GLOBAL VIEW
Roger M. Firestone

SOFTWARE VALIDATION
Edward V. Resta

PROGRAMMING
LANGUAGES: HIGH-LEVEL
PROGRAMMING FOR LOW-
LEVEL MACHINES

Dennis J. Frailey

PROGRAMMING
LANGUAGE: THEORY
Nancy Betz

MANAGEMENT AND APPLICATIONS

AUDITING THE DATA
CENTER: A MANAGEMENT

WHY MANAGERS FAIL
James F. Towsen

EXECUTIVE SEARCHES IN
THE DATA PROCESSING

DATA BASE DESIGN FOR
DECISION SUPPORT

APPROACH INDUSTRY SYSTEMS

John R. Kennedy Nat Turner Howard L. Morgan
EMERGING LEGAL ISSUES COMPUTER TECHNOLOGY PROGRAMMABLE

AND IMPACTS OF ELEC- FORECAST THROUGH 1985 CALCULATORS IN

TRONIC DATA PROCESSING BUSINESS

Julius S. Aronofsky

CONTINUING EDUCATION
FOR THE COMPUTER
SPECIALIST

Ben Knowles

EDUCATION FOR
SPECIALISTS IN THE
INFORMATION AGE
Della T. Bonette

COMPUTER SCIENCE
PROGRAM ARTICULATION
Ronald P. Rhoten

COMPUTERS IN THE
PETROLEUM INDUSTRY
Olin G. Johnson

PERSONAL COMPUTING: HISTORY AND FORESEEABLE

FUTURE
James Warren

HARDWARE OF THE COMPUTER HOBBY MARKET

Adam Osborne

PROFESSIONAL SEMINARS

THE DATA BASE ADMINISTRATOR
John K. Lyon and Harold S. Schwenk
BGS SYSTEMS, INC.

INTRODUCTION TO SOFTWARE PHYSICS

Kenneth W. Kolence

INSTITUTE FOR SOFTWARE ENGINEERING

STRUCTURED DESIGN
Edward Yourdon
YOURDON, INC.

EDP PROFESSIONAL DEVELOPMENT
Larry K. Grodman
Q.E.D. INFORMATION SCIENCES, INC.




The Best Things inLife Last

Like the Zentec 9003 Microcomputer Terminal
System. Our intelligent solution to the growing
volume of information that confronts you daily.

The 9003 offers you assurance of a system that
just won't be obsoleted. Because of special
features like user programmability and flexible
bus architecture. A system that does exactly
what you want, the way you want it done. User
customized functions may even be added...in
either software or firmware.

And the 9003’s flexible bus architecture lets you
add up to 64K bytes memory, telecommunica-
tions interfaces, our printer and flexible disk
subsystem. Even your own customized inter-
faces. The Zentec 9003 Microcomputer keeps
right on growing as you do.

Call us for information:

Santa Clara (408) 246-7662 « TWX 910-338-0572
Southern Calif. (805) 498-9791

Boston (617) 879-7530 « TWX 710-380-0105

New York (914) 949-6476 « TWX 710-568-1335
Philadelphia (215) 688-7325 « TWX 510-668-2995

It all adds up to operating flexibility. And you can
count on that because of our long and strenuous
Dynamic Testing. Each unit that we ship is
already proven.

You'll find the 9003 used for text editing, key data
entry, police and hospital information systems
and standalone applications...wherever there’s

a growing distributed processing need.

At Zentec we offer the intelligent solution: the
one that lets you stay a step ahead. The Zentec
9003 Microcomputer Terminal.

L ZNTEC

2400 Walsh Avenue Santa Clara, Calif. 95050

Washington (301) 656-3061 « TWX 710-824-0093
United Kingdom (0442) 61266 « TLX 851-825629
West Germany (0611) 590711 « TLX 841-413822
Austria 425451 or 421675 « TLX 847-74737
Switzerland 041-831043 » TLX 845-72231
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CONFERENCE AT A GLANCE (continued)

THURSDAY
9:00 - 10:30 10:45 - 12:15 2:00 - 3:30 3:45-5:15
ARCHITECTURE FOR DATA TEXT PROCESSING INFORMATION SYSTEMS:
BASE MANAGEMENT SYSTEMS PERFORMANCE ORIENTED
Gerald T. Capraro Michael J. McGill DESIGN AND EVALUATION
Alfred G. Dale
»
3
= | FAULT-TOLERANT FAULT-TOLERANT COMPUTER
< | COMPUTING — | COMPUTING — 11 ARCHITECTURE DESIGN
© | Francis Mathur T.R.N. Rao James E. Brown
a
o
<
o
z
<
; REMOTE TERMINAL PERFORMANCE SPECIAL MEMORY
g EMULATION EVALUATION ARCHITECTURES
w Marshall D. Abrams Anita Cochran William E. Cantrell
g
-
<
=
SOFTWARE FOR USERS THEORY OF
AND MANAGERS COMPUTING
William Burns Ranan Banerji
NATIONAL COMMISSION ON ELECTRONIC FUND
TRANSFERS REPORT
William A. Fenwick
5
3
2 LEASING, CONTRACTS MANAGEMENT VIEW OF THE COMPUTER IN
X | AND INVESTMENT DATA BASE SYSTEMS MANAGEMENT AND
o Louis J. Brocato Andrew Whinston BUSINESS
E Art Dubnow
(=]
2
<
w
5
u OPTICAL CHARACTER INDUSTRIAL SIMULATION
3 RECOGNITION: IMPACT OF APPLICATIONS OF METHODS
< MATURING TECHNOLOGY COMPUTER SYSTEMS
u ON FUTURE APPLICATIONS
E Herbert F. Schantz
g :
o
(3]
PERSONAL COMPUTING SOFTWARE PERSONAL COMPUTING TRENDS IN
William Gates SYSTEMS COMPUTER STORES
Roger L. Mills David Wilson

PROFESSIONAL SEMINARS

DISTRIBUTED DATA BASE NETWORKS

Leo J. Cohen
PERFORMANCE DEVELOPMENT CORPORATION

STRUCTURED INFORMATION
Robert B. Ware
WARE ASSOCIATES

HOW TO DEVELOP A LONG-RANGE DATA PROCESSING PLAN
Ben Knowles

BRANDON SYSTEMS INSTITUTE, INC.




Compare the new
Sanders Graphic 7 with other
interactive terminals.

You’ll draw a graphic conclusion.

Sanders’new Graphic 7 is an in-
telligent terminal with all necessary
hardware and software as standard
—not cost-you-extra—features.

But the Graphic 7 doesn't just
save you money when you buy it. It
also saves you money after you buy it.

Simply wheel your Graphic 7
through the door and plug it in. No
installation problems.

Your programmer won't have
to spend much time with your
Graphic 7. It comes pre-programmed.

And your operators will be able
to handle your Graphic 7 after a
10-minute briefing, because it works
with a one-button initialize.

Application programs? Our
Fortran-based graphic support
package can reside in any host that
supports Fortran.

And with the intelligence at the
terminal, there's minimum impact
on the host. You can do more
work faster.

Sanders experience? Our
graphic terminal systems are used

in computerized production projects.

Tire-tread design. Avionics defense

CIRCLE 43 ON INQUIRY CARD

systems. Flight training. Land-use

management. Air traffic control.

And dozens of other areas.
Compatible, fully equipped,

low priced. What other graphic

conclusion can you draw than the

new Sanders Graphic 7? Send for

specs and specific applications.

Sanders Associates, Graphic Systems

Marketing, South Nashua, NH 03060.

2] 603-885-5280.
SA| A

SANDERS

ASSOCIATES, INC.
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Moving into
microprocessor-
based product
development...




doesn’t have

to be a costly,
time-consuming
business.

Now Tektronix introduces the 8002
Microprocessor Lab, to help you
meet your project deadlines and save
on some of the spending.

Featuring an innovative multiple-
processor architecture, the 8002
software development system
supports a variety of microproces-
sors: at introduction, the 8080 and
the 6800; next the Z-80 (available
late summer 1977); then an
expanding selection. Assembler
software for two components is
provided from those available at
the time of purchase, and soft-
ware for each additional
microprocessor may be added
optionally with a minimum of added
expense.

Follow Your Own Direction

Now it is no longer necessary to

buy a new microprocessor develop-
ment aid each time you decide to use
a different microprocessor chip. You
and your team don’t need to go
through a new learning cycle with
your equipment each time, either.

The 8002 can also save you time with
several features that ease the task of
program creation: a text editor

that simplifies software entry and
revisions, an assembler with macro
capability, and dynamic trace for
software debugging.

Integrate As You Go Along

Since microprocessor-based pro-
gram creation and prototype design
typically go hand in hand, the 8002
offers three progressive option
levels for program emulation and
debugging, prototype emulation and
debugging, and real-time prototype
analysis.

The 8002 Program Emulation and
Debugging System, which adds an

For technical data, circle 49 on Inquiry Card.
For a demonstration, circle 50 on Inquiry Card.

emulator processor and software for
a selected microprocessor, enables
the developmental software to be run,
tested, changed, traced, and
debugged on the desired micro-
processor. The emulator
microprocessor is identical to the
microprocessor in the designer’s

prototype; if the software is to be
executed on an 8080 in the prototype,
for example, an 8080 micropressor
chip is used in the emulator
processor.

The 8002 Interactive Prototype
Emulation and Debugging System
adds a Prototype Control Probe for a
selected microprocessor. With the
probe inserted into the prototype,
developmental software and hard-
ware may be tested, traced, and
debugged together.

The 8002 Real-Time Prototype
Analyzer System adds real-time trace
and an 8-channel Analyzer Probe. At
this level bus transactions and events
external to the microprocessor may
both be monitored.

From the Instrument Company

One final advantage: the Tektronix
name. Tektronix has always been
responsive to the instrumentation
needs of the design engineer...

and the 8002 Microprocessor Lab is
no exception. Its ability to deal with a
number of different microprocessors,
its many convenience features for
software development, and its
capabilities for software/hardware
debugging, make it a unique design
tool.

As a leading electronics instrument
company, Tektronix offers you a
full line of options and peripherals,
from the three 8002 option levels . . .
to PROM programming facilities for
the 1702 or the 2704/2708 MOS
PROMs ... to aline printer and
choice of system terminals.

Backed by years of experience,
Tektronix also offers you a rare
commodity in the field of micro-
processor development tools: local
Field Engineers and local service. A
nation-wide network of Field Offices
and Service Centers is ready to help
you realize the full benefits of the
8002.

For more information or a demonstra-
tion of this new software development
tool, write Tektronix, Inc., P.O. Box 500,
Beaverton, Oregon 97077.

For availability outside the U.S., please contact the
nearest Tektronix Field Office, Distributor,
or Representative.

The 8002...
with multiple
microprocessor
support.




Whatever

+« Metex can
\stop it.
Metex has

pioneered the
broadest range\
of conventional and

special-purpose shielding
materials, components and
techniques to prevent EMI/RFI
problems wherever they occur
in EDP systems.

Our shielding products in
these EDP systems apply to
mainframes, CPU’s, printers,
and other peripherals. They
exclude external interference as
well as contain interference
sources within enclosures of
systems equipment.

We've packed a wealth of
EMI/RFI shielding information
into an application brief cover-
ing practical solutions to all
electromagnetic interference
problems. For your free copy, in-
cluding a Design Kit of shielding
samples, or for practical engi-
neering help, call or write:
Metex Corporation, Electronic
Shielding Group, Edison, N.dJ.
08817, (R01) 287-0800; or Cal-
Metex Corporation, Torrance,
. Calif. 90501, (13) 320-8910.

-

Gaskets

-

Grounding

CIRCLE 51 ON INQUIRY CARD [
g s

©Metex Corporation 1977. All rights reserved.



A six-intensity hammer that knows
Solid-state electronics reduced to  the difference between a love patand  Our fast ribbon lift makes sure only
a few rugged “snap-in, snap-out”  a punch. Each character, each punc-
boards. Less to go wrong, more to  tuation mark getsjust enough of a
go right.

been quietly hushing up
printers for years. Strong,
silent type.

A solid core platen that’s l

A positive printwheel latch to keep

No springs attached.
way to ride the rails.

push to make the best impression.

Carriage ball bearings for less fric-
your daisy wheel properly positioned. tion, better vertical print registration,
and fewer service problems. Best

Thirty-eight daisy wheel fonts to
choose from including German,
French, and Arabic Naskh. Good
chance we speak your language, too. 55 cps.

the ribbon lifts — not the whole car-
tridge. Greater speed, and a more
natural typing rhythm and touch.

All-metal platen levers
and paper bail sides for
’ greater durability. Don't
e ; i let anybody slip you

.. plastic.

Built to withstand the rigors of 100
characters per second. Currently
delivers 30, 45, or (the industry’s first)

unobsolescence.

Call us old-fashioned.

Qume just believes continuity of
product is everything. Savings in design,
spares provisioning, training. So all
Qume products are part of a continuing
family. Not a designer-gone-berserk
whim factory.

That’s why the brand new 1976 Sprint
Micro 3 pictured above is basically the
same as the first Qume character printer
we ever built. Each and every mechanical
part is retrofittable, from the six-intensity
hammer to the smooth-sailing carriage
ball bearings.

So that any computer, terminal, or
word processing system builder can buy
Qume printers with the comforting knowl-
edge that he’ll face no printer-switching
in midstream.

It’s an interesting philosophy. (Made
a big name for a small German car manu-
facturer a while back.)

And it’s a sound philosophy we're
committed to. Whether it’s the industry’s
first true microprocessor-controlled char-
acter printer, our Sprint Micro 3. Or
Qume's new WideTrack™— 26 inches of
bi-directional printing power.

All well and good, you might observe,
but why buy Qume?

Because our unobsolescence philoso-
phy is part of The Plan. A plan built on
one simple rule: We don’t compete with
our customers. We don’t make WP systems.
We don’t make terminals. We don’t make
computer systems. We have only one
business— the printed word. And you get
the best product we'll ever make.

Which leads us to believe, the only
thing obsolete
about Qume is Qume®
its competition.

the printed word

2323 Industrial Parkway West, Hayward, CA 94545 415/783-6100
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NCC PRODUCT REVIEW

DATA ENTRY TERMINALS

A multipoint line data entry terminal—
called a data action tracker—and its
associated EIA RS-232-C system inter-
face unit provide a link between data
source and computer. The basic unit
accepts punched badges or cards but
more than 25 options are available. It
can accept variable numeric and sensor
data from BCD scale interfaces, monitor
inventory and material control, and keep
accurate time and attendance records.
Bus architecture utilizes plug-in PC boards for convenient
servicing. A static optical badge reader and CMOS logic
allow operation in rugged environments. The interface can
be optionally configured with a time and attendance master
clock and a secondary port. Panasonic Co, 2960 Hart Dr,
Franklin Park, IL 60131.

See at Booth 1044

Circle 345 on Inquiry Card

LINE PRINTER FAMILY

6000 series fully-formed character line printer models have
speeds of 75, 150, 300, and 600 lines/min, respectively, but
share an 85% parts commonality. A 1-piece lightweight
print band in choice of 48, 64, 96, and 128 characters is
operator changeable within 1 min. Std features include non-
shifting hammer mechanism, modular 2-part mechanism de-
sign, compact size, universal power supply, test print, auto-
matic motor control, forms-feed control, single-line feed
control, out-of-paper sensor, and 2-channel direct access
VFU. Optional features include electronic VFU for automatic
recording and utilization of 2, 8, or 12 channels of format
instructions; paper jam sensor to automatically terminate
printing in unattended operation; line counter for monitoring
printer usage; and 136-col capacity for specialized applica-
tions. Centronics Data Computer Corp, Hudson, NH 03051.
See at Booth 1238

Circle 346 on Inquiry Card

DATA CARTRIDGE TAPE DRIVE

Model 6413 Cartridge Raycorder, for use with 0.25” (0.64
cm) data cartridges, features a patented direct-drive system,
together with associated electronics, which provide high
data integrity. Conductive heat flow to the chassis eliminates
hot spots for longer op-
erating life and eliminates
the need for forced air
cooling. In addition, com-
ponents are hard-mounted
to a cast aluminum chas-
sis for precision align-
ment and superior per-
formance. The unit is fully
ANSI/ECMA compatible.
Modular packaging pro-
vides a variety of configurations to meet varying require-
ments, The unit records on the 3M DC300A cartridge at
1600 bits/in PE to store 23.04 x 10° bits (unformatted). Ray-
mond Engineering Inc, Middletown, CT 06457.

See at Booth 1820

Circle 347 on Inquiry Card
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DISC STORAGE UNIT

With capacities from 72M to 500M bytes and a transfer rate
of 806k bytes/s, the PS 5 uses an exchangeable disc pack
with 9 data surfaces and one surface for servo information
to provide 72M- and 144M-byte capacity; expansion to 500M
bytes is provided by a fixed disc pack with 19 data surfaces
and one surface for servo data. Made up of cabinet, disc
pack drive mechanism, voice coil positioning systems, read/
write heads, and associated electronics, power supply, and
device interface electronics, the unit simultaneously posi-
tions all read/write heads to one of the possible positions
using an electromechanical positioner. Siemens Corp, 3
Computer Dr, Cherry Hill, NJ 08002.

See at Booth 1199

Circle 348 on Inquiry Card

COMPUTERIZED LOGIC ANALYZER

Functioning as a peripheral to the company’s microcomputer
development system, which provides both full computer
power and an interactive operating system, the 40-channel
MDC-140 analyzer allows 1024 steps to be traced and for-
matted under total software control. Connection to the
digital circuit to be analyzed is via either a set of 40 probes
or a 40-pin DIP-clip. Probe thresholds can be adjusted in
groups of 10 for any level in the =15-V range. Four different
qualifiers can be specified, combined with the analyzer's
clock source or with either edge of an incoming clock sig-
nal, after which 1024 captured steps are displayed in pages
of 16 lines. Line format can be binary, ASCII, hex, or sym-
bolic—brought in from a floppy disc file and modified as
needed. American Microsystems, Inc, 3800 Homestead Rd
Santa Clara, CA 95051.

See at Booth 1051

Circle 349 on Inquiry Card

DATA ANALYZER

Rapidly pinpointing system problems, the Comtest intelli-
gent microprocesor-based network analyzer is suited to
verifying data integrity of communications systems. The
portable unit weighs 24 Ibs (10.8 kg) and measures 7 X
18.25 x 16.5” (17.78 x 46.36 x 41.91 cm). It normally stores
both EBCDIC and ASCIl disciplines in integral p/ROM
modules; SDLC is available as an option. Keyboard input
allows modification of std disciplines to accommodate spe-
cific system checkout needs. Containing half- or full-duplex
modes, it also serves as an emulator for CPU or other ter-
minal devices. Loop testing capability permits verifying of
modem and line performance. Other features include built-in
self-test, 12 commands, and 16-line, 512-char CRT display
in hex pairs or English text. Universal Data Systems, 4900
Bradford Dr, Huntsville, AL 35805.

See at Booth 1601

Circle 350 on Inquiry Card
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Now you can get our disk systems
within 30 days ARO at the

industrys lowest prices:

e 80 Mbytes for under $12K*
¢ 300 Mbytes for under $20K*

Field-proven reliability, total software support
and 30-day delivery. You've come to expect them all
from us. And that's why we've become the world’s
largest independent supplier of minicomputer disk
storage systems.

Now add low price. Lower than the minicompu-
ter manufacturer, lower than any other indepen-
dent—the lowest in the industry. Why? Because
we buy more disk drives than anyone else, and
we can afford to pass the OEM discounts on to you.

The prices listed above are for complete disk
systems ready to plug into your minicomputer.
Each system includes our high-performance con-
troller, an appropriate minicomputer interface and
the software of your choice.

When you buy disk systems from us, you'll save a
lot more than a lot of money on the purchase price.
You'll save precious time. Beginning with our
30-day delivery and continuing with our respon-
sive, customer/software support, we'll get your
system up quickly—and keep it up. For complete
OEM pricing information and technical details,
contact the System Industries representative in

System){{{/ihdustries

An equal opportunity employer.

535 Del Rey Avenue
Sunnyvale, California 94086
(408) 732-1650, Telex 346-459

% OEM prices: 40-69 systems.

Sales/Service Representatives
Boston: (617) 492-1791. New York: (201) 461-3242; (716) 385-3021; (516) 299-4272; (201) 694-3334.
Washington, D.C.: (202) 337-1160. Cincinnati: (513) 661-9156. Los Angeles: (714) 752-8904. Houston: (713) 465-2700.
Sunnyvale HQ: (408) 732-1650. Canada: (416) 624-0320. United Kingdom: (4862) 70725.
Germany: 211-407542. Sweden: 08-236640. Spain: 45-7-5312.
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NCC PRODUCT REVIEW

CAPACITIVE SOLID-STATE KEYBOARD

Low profile keyboard incorporates an n-MOS ROM keyboard
encoder chip which handles either mechanical or capacitive
inputs and requires only a 5-Vdc supply. The entire 110-
key keyboard can be
scanned in 1.1 ms. Buiit-
in noise rejection cir-
cuit and built-in hystere-
sis enable the keyboard
to offer a high degree
of noise immunity and
protection from key
“teasing.” Encoding ca-
pability is up to 10 bits
for 110 keys and four
modes per key. Selectable codes include ASCII, USASCII,
Baudot, BCD, or EBCDIC. Scan time is externally adjust-
able from 10 to 80 us/key. N-key lockout or N-key rollover
are available without additional components. Cherry Elec-
trical Products Corp, 3600 Sunset Ave, Waukegan, IL 60085.
See at Booth 1768

Circle 351 on Inquiry Card

ONLINE MULTIPLE PROCESSOR SYSTEM

T16/210 and T16/240 system modules consist of 22-slot
card cages capable of supporting two T16 processors with
up to 320k bytes of semiconductor or 128k bytes of core
memory. Dual interprocessor DYNABUS™, processor boards,
memory boards, 1/O channels, cooling fans, and power
supply are included. Up to eight device controllers can be
installed in the system. Two system modules can be con-
figured side by side to obtain a 4-processor system without
program changes. The system can continue in operation
while parts of it are replaced, repaired, or expanded.
1/0 structure is a microcoded processor controller, with
block-multiplexed channels which can handle variable length
transfers to buffered dual 1/0O port controllers. Tandem Com-
puters Inc, 20605 Valley Green Dr, Cupertino, CA 95014.
See at Booth 1642

Circle 352 on Inquiry Card

BUBBLE MEMORY DATA TERMINALS

Silent 700™ model 765 portable
memory terminal and model 763
send-receive terminal come with
20k bytes of nonvolatile TBM 0103
bubble memory storage, expand-
able to 80k bytes in 20k-byte in-
crements. Units can access any
indexed record in memory in <15
ms; if the data location in 765
memory is not known (not in-
dexed), the character string search speed is 1000 char/s,
about four times the speed of a cassette search. The 765
has a full ASCIl keyboard, built-in numeric cluster, thermal
printer, acoustic coupler, carrying case, and powerful edit-
ing capability, and includes ASR functions. The 763 offers
all capabilities for a fixed location. Data transmission speeds
can be 9600 baud. Texas Instruments Inc, Digital Systems
Div, M/S 784, PO Box 1444, Houston, TX 77001.

See at Booth 1305

Circle 353 on Inquiry Card
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COMPUTER SYSTEM

In its basic configuration, the 1400 series handles small
to medium-sized business requirements, and can function
as a standalone host or satellite processor. Hardware capa-
bilities of the system 1400-2 include a high speed CPU; 16k
char of user memory with system-dedicated main memory
for a resident operating system; two interactive video ter-
minals with 1728-char display; and sealed, fixed media,
random access disc drive with 25M char of storage. Also
included are a 300-line/min printer, and a large reel, 45-
in/s (114.3 cm) magnetic tape unit with 1600 bits/in
(629.9/cm). Expansion space is built-in to accommodate addi-
tional plug-in main memory and 1I/O devices. Qantel Corp,
3525 Breakwater Ave, Hayward, CA 94545,

See at Booth 1285

Circle 354 on Inquiry Card

PAPER TAPE READER STATION

Designed to meet requirements of the numerical control
industry, model 27 consists of reader, spooling equipment,
and electronics in an integral unit. Buffer arms and capstans
have been eliminated—the spooling equipment is the sole
source of tape movement, thereby minimizing tape wear.
Data are read automatically into the semiconductor memory
when it is less than half full; even at reading speeds of
250 char/s the memory will not normally be emptied. The
station will always provide an effective stop-on-character
capability even when reading at 1500 char/s and a built-in
counter ensures that no characters are ever skipped or
read twice. G N T Automatic, Inc, 440 Totten Pond Rd,
Waltham, MA 02154.

See at Booth 1176
Circle 355 on Inquiry Card

FLATBED TIMESHARE PLOTTER

Model DP-101, designed for remote timeshare applications,
combines flatbed digital plotter with microprocessor con-
troller. The 11 x 17” (28 x 43 cm) unit operates at 2”
(5 cm)/s with a step size of 0.005” (0.01 cm). The controller
element features vector
and character generation
and 16 special centered
symbols in addition to
the company’s previously
available std character
set. It also offers circle
generation, enhanced vec-
tor length, and the ability
to perform with an offline
tape cassette. Operation is at 110, 300, and 1200
baud with total interruption capability without loss of origin.
Also on display are three models of the 36” (91 cm) wide
DP-8, the DP-1, and the 22” (56 cm) wide DP-3 digital plot-
ters, the MTR-4 magnetic tape reader, the PTC-5A-1 and
5A-3 controllers, and BTC-7 batch terminal controllers.
Houston Instrument, 8500 Cameron Rd, Austin, TX 78753.

See at Booth 1193

Circle 356 on Inquiry Card
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Measuring both Low-Level
& High-Level Analog Signals
with any Mini...Using RTP.

Let’s say you have to measure signals
that originate from low level transducers,
like thermocouples, and some higher level
signals that have been pre-conditioned by
a transducer amplifier. These signals may
range from +2.5mV to +10.24V, full scale.

This application can be handled by an
RTP Bus Converter for your mini, an RTP
Wide-Range Analog Input Controller, and
sufficient 8-channel gate cards to accom-
modate the signals to be measured.

The RTP Bus Converter interfaces the
Wide-Range Controller to your mini by
converting your mini’s parallel I/O bus to
the standard RTP parallel bus. Appearing
transparent to your computer, it allows the
Wide-Range Controller to be directly pro-
grammed, as if it were one of the com-
puter's peripherals. Best of all, RTP Bus
Converters are available for all popular
minicomputers.

The Wide-Range Controller provides the

ED Computer Products,inc.

logic, power, and space for up to 16 gate
cards, or 128 channels of input. Need
more? With expansion chassis, you can
handle up to 512 channels with one con-
troller. Still more? Simply daisy-chain
controllers with the RTP parallel bus.

The Wide-Range Controller also allows
random selection of both channel and gain
at rates up to 200 sps, and uses proven
reed relay scanning techniques.

There’s more to RTP than our Wide-
Range, though. RTP is a complete line of
standard products that allows direct input
and output of analog and digital signals to
any popular minicomputer.

Just circle our number on the Reader
Service Card, and we’ll send you “Using
RTP”...a concise RTP subsystem design
overview.

H Computer Products,inc.

Your Mini & RTP

1400 N.W. 70th Street, Fort Lauderdale, Florida 33309 ¢ (305) 974-5500, TWX (510) 956-9895 =
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NCC PRODUCT REVIEW

16-BIT MINICOMPUTER FAMILY

Common bus architecture enables flexibility of configura-
tion, ease of interface, and family compatibility among the
LSl 4/10, 4/30, and 4/90 Naked Mini-4 computers. Instruc-
tion repertoires are 89, 106, and 119, respectively, and op-
tional expanded instruction sets are available. Core add-ons
are available in 1k-, 4k-, 8k-, and 16k-word modules. Semi-
conductor memories with battery backup include combina-
tions of RAM, ROM, p/ROM, and EPROM devices that range
from 256 to 32k words/module. A distributed I/O system
permits a half-card distributor to control up to eight pro-
grammed 1/0 or four DMA devices. Multiple distributors can
be included. Computer Automation, Inc, 18651 Von Karman,
Irvine, CA 92713.

See at Booth 1465

Circle 357 on Inquiry Card

PDP-11 COMPATIBLE CORE MEMORY

Offering significant performance
enhancement for PDP-11/70 com-
puters, the ARM 1170 is a totally
transparent alternative to, or re-
placement for, the MJ 11 memory
as used in -11/70 computers.
Available in 128k-byte (32k words
of 36 bits each) increments, the
memory is capable to expanding
computers to their maximum 4M-
byte capacity. All components
required to achieve expansion to
the maximum can be accommodated within two computer
cabinets. Throughput is enhanced by 2- or 4-way inter-
leaving features in the memory. Using 4-way interleaving,
effective cycle time is 350 ns as compared with 800 ns for
the basic memory, or 1 us for DEC memory. Ampex Corp,
Memory Products Div, 200 N Nash St, El Segundo, CA 90245.
See at Booth 1444

Circle 358 on Inquiry Card

FLOPPY DISC SYSTEM

Model 3700C permits up to eight model 4000, 4300E, or
4500 video display terminals and two serial read-only printers
to share access to as much as 1.5M bytes of storage. Up
to six flexible drives of 242,900 characters each are avail-
able. The system is compatible with IBM 3780 terminals and
Teletype® typewriters and is available as a compact single-
drive cabinet or as a full-capacity pedestal unit. The pedestal
may be further expanded to include a complete workstation.
Recorded data are compatible with IBM 3740 data entry
equipment. A BASIC programming capability will be pro-
vided to permit the system to be used in applications such
as data and order entry. Delta Data Systems Corp, Wood-
haven Industrial Pk, Cornwells Heights, PA 19020.

See at Booth 1276

Circle 359 on Inquiry Card
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IBM-COMPATIBLE PRINTER

An interchangeable replace-
ment for IBM 3284 printers,
G060 interfaces directly with
IBM 3271 and 3272 Mod 2
controllers and System/3 de-
vice adapters. Std features
include 9 x 7 dot matrix,
serial, impact character
structure (approximates 10-
pt type), 64-char set; 3270-
compatible interface, with all
electronics housed in ped-
estal base; 1920-char buffer;
132-char/line, 6-line/in format (40, 64, 80, or variable char/
line can be programmed); and top of form positioning and
vertical tabulation control of forms movement. Operation is
at 60 char/s. An automatic alarm sounds when paper runs
out or an operator is needed. Genesis One Computer Corp,
300 E 44th St, New York, NY 10017.

See at Booth 1866

Circle 360 on Inquiry Card

LABEL AND TICKET PRINTER

Designed for OEMs, the standalone 5000 series of sprocket-
fed terminals are compatible with most systems. Each unit
is equipped with a microprocessor controller and double line
buffer for incoming data, which may be received at up to
9600 baud. ASCII inputs
are parallel for the model
5010-463, RS-232 for the
5011-463, and current
loop for the 5012-463.
Terminals have either 115-
V, 60-Hz, or 230-V, 50-
Hz power requirements.
Units print up to 26 char/
line on labels, tickets, or
multipart forms. Sprocket feed assures exact registration.
A command code enables characters to be expanded and/or
printed in red for highlighting and headlining. Device is
packaged in a 12 x 18 x 6” (30.48 x 45.72 x 15.24 cm)
desktop case. Victor Comptometer Corp, 3900 N Rockwell
St, Chicago, IL 60618.

See at Booth 1771

Circle 361 on Inquiry Card

BUFFERED TAPE CASSETTE TERMINAL

Featuring an Intel 8080A micropro-
cessor for control of buffering, edit-
ing, and communications, the model
5000 features high speed search and
powerful edit functions as well as
full communications capability. It
uses read-after-write and CRC for
error detection and has extensive
data correction routines. It conforms
to ANSI/ECMA standards, with tape
speeds up to 120 in/s (305 cm/s)
on cassettes which hold 221k char of formatted data. Trans-
mission is half- and full-duplex, asynchronous serial-by-bit-by
character. Speeds are switch selectable at six points from
110 to 2400 baud. The unit connects directly to CRT termi-
nals, keyboard printers, and other send/receive serial data
interface devices. MFE Corp, Keewaydin Dr, Salem, NH 03079.
See at Booth 1753

Circle 362 on Inquiry Card
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WHEN IT’S FINALLY ON THE SCREEN,

YOU DESERVE FAST HARD COPY.

Gould's electrostatic printer/ terminal inaslittle as 4 seconds,
plotter is the fastest graphic regardless of image complexity.

hard copy peripheral available In an on-line CPU configura-
today for your Tektronix 4000 tion, you can plot at up to 3.25

Series interactive graphic paper in./sec. and print at up
terminal. You get permanent to 1600 lines per minute.
graphics direct from the Yet Gould's hard copy still

possesses exceptional
resolution and ex-
tremely high contrast.
Only Gould offers you
. bothunmatched speed
| and unsurpassed

\ image quality.

\ And Gould lets you
select a 0° or 90°
1mage orientation at
will. In 90° mode,

images are enlarged

For more information and a

sample graphic output, contact

Gould Inc., Instrument Systems Division,
3631 Perkins Ave., Cleveland, Ohio 44114.
Or Gould Advance Ltd., Raynham Road,
Bishop Stortford, Herts, United Kingdom.

FOR FREE BROCHURE CALL GOULD
TOLL-FREE AT (800) 325-6400 Ext. 77.
In Missouri: (800) 342-6600

CIRCLE 54 ON INQUIRY CARD

up to 72%. You are able to select
1024 or 2048 point sampling
and high or low speed graphic
operation, letting you optimize
image size, resolution and
speed.

As with all Gould systems,
your software is all-Gould. You
never need worry about third
party variables.

Gould images don't deterior-
ate. The system requires no
warm-up. Gould paper costs a
fraction of silver paper. Up to 2
interfaces are accommodated in
the plotter, allowing you to use
it with up to 8 Tektronix ter-
minals or 4 terminals and a
minicomputer, or 2 mini-
computer CPU's.

Your CRT work deserves
the best hard copy you
can get. You get it
from Gould.

== GOULD

The product development company



NCC PRODUCT REVIEW

MINICOMPUTER DATA ENTRY/DISPLAY DEVICE

Developed as a general-purpose,
microcomputer device for users
who prefer hexadecimal coding,
the Hex Keypad can be used
either with the company’s
MMD-1 or as a separate 1/0
device. The keyboard section
generates 4-bit hex code cor-
responding to the legends. If
two or more keys are struck
simultaneously, the value of the
highest order will be output, thereby preventing generation
of false codes and simplifying the processing of data. The
keypad can also be jumper selected for device codes 0
through 7. The display section of the keypad provides for
three separate pairs of displays, each fully decoded and
latched, which can be individually jumper selected for de-
vice codes 0 through 7, or wired to any decoding hardware
of your construction. E & L Instruments, Inc, 61 First
St, Derby, CT 06418.

See at Booth 1268
Circle 363 on Inquiry Card

MATRIX PRINTER TERMINAL

Model 1660 features a 1200-baud transmission rate, 200-
char/s print speed, 100% duty cycle 9-wire ballistic matrix
head with extra wide head to paper gap, microprocessor
control to provide incremental and bidirectional printing,
7 x 9 dot matrix u/lc print capability, and versatile forms
handling. The terminal communicates in and is compatible
to ASCIl code devices. Functional capabilities reside in
preprogrammed ROMs. A front control panel allows the
operator to select baud rate, parity, duplex, automatic
carriage return, reverse channel select, and diagnostic test.
Indicators on the panel allow error detection and terminal
operating modes. Diablo Systems Inc, 24500 Industrial
Blvd, Hayward, CA 94545.

See at Booth 1479

Circle 364 on Inquiry Card

OFFLINE PLOTTING SYSTEM

System translates vector plot data to
raster format for fast electrostatic plot-
ting on any company plotter. Data can
be in the form of vector, intermixed
vector, and raster or simultaneous print/
plot information. Components include an
intelligent vector processor with operator
panel and display, magnetic tape deck,
one plotter or printer/plotter, and Versa-
plot-PPEP (pen plotter emulation pro-
gram) software which provides a set of
FORTRAN-callable subroutines. Tape
 decks handle 9-track, either 800- or
1600-bits/in (315 or 630/cm) formats.
Both operate at tape speeds of 45 in/s (114 cm) and rewind
speed of 150 in/s (381 cm). At speeds up to 2 in/s (5.08
cm), plotters plot areas up to 34 ft*/min (3.16 m®). All models
use dual array writing heads. Versatec, a Xerox Co, 2805
Bowers Ave, Santa Clara, CA 95051.

See at Booth 1165

Circle 365 on Inquiry Card
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INTERACTIVE GRAPHICS TERMINAL

A microcomputer and display memory increase local per-
formance and reduce host computer support for this in-
telligent device in the display and manipulation of computer
graphics output. Functions such as pan, zoom, cursor track-
ing, grid generation, black on white and white on black
display, alphanumeric display, and write-through (erase and
add) are enabled. Basic configuration is a processor, dis-
play screen, RS-232-C interface, and full ASCII keyboard
which includes function and cursor controls. Supporting
software handles display features, keyboard, cursor pad, and
the RS-232-C interface control. Optional Plot 10 compatible
software is available as well as various compatible software
for selected host computers. California Computer Products,
Inc, 2411 W LaPalma Ave, Anaheim, CA 92801.

See at Booth 1233
Circle 366 on Inquiry Card

NETWORK DIAGNOSTIC CONTROLLER

IS AR S S 4501 3

System 180, a simplified central site monitoring and diag-
nostic system, operates without highly trained technical
personnel or specialized programming. It provides real-time
information and status on malfunctions or abnormal situa-
tions in data lines, modems, power, or terminal controllers
located at remote sites. All monitoring operations can be
performed at the central site console without involving
personnel at the remote sites. English language instructions
displayed on a video screen lead the operator through a
step-by-step testing procedure with results displayed on
the screen. An alarm message in the screen and an audio
tone signal abnormal conditions. The system is available for
rack or console mounting or as a desktop unit. International
Communications Corp, 8600 NW 41st St, Miami, FL 33166.

See at Booth 1360
Circle 367 on Inquiry Card

MOVING-HEAD DISC DRIVES

Up to 70M bytes of data can be stored at rates of 1M bytes/s
by the series 5300 fixed-cartridge disc drives. They have un-
formatted capacities ranging from 14M bytes in the 1-disc
- . - version up to 70M bytes
in the 3-disc model. Each
surface has two 350-
track/in (138/cm) cylin-
ders with a recording den-
sity of 6000 bits/in (2362/
cm). A sealed enclosure
eliminates expensive fil-
ters and blowers, yet al-
lows operation in loca-
tions previously considered unsuitable for disc drives. Using
the “Winchester” technique, a dual-head carriage is driven
in an arc by a d’Arsonval-type actuator which rapidly and
accurately positions the heads. Head positioning is con-
trolled by prerecorded servo-tracks on the bottom of one
disc. Kennedy Co, 540 W Woodbury Rd, Altadena, CA 91001.
See at Booth 1785
Circle 368 on Inquiry Card
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The flexible disk drive winner— GSI’s
FD 110. Our price in production quantities starts
in the low $300 range per unit. Unlike others we
deliver in 30 days, not 90.

But GSI has more going for it than just
price and delivery.

While other makers have been toying
with bells and whistles, we’ve put together all the
high quality features you’ll need in an advanced
flexible disk drive.

It accommodates up to 6.4M bits of
information using MFM or M2FM encoding
techniques. :

It is fully IBM compatible and will read
and write IBM 3740 formatted diskettes.

It also has up to 8 drive daisy-chaining
ability, select separation of clock and data, track
“00” photosensing, automatic diskette ejection
as well as a fail-safe interlock.

GENERAL SYSTEMS INTERNATIONAL INC.

1440 Allec Street, Anaheim, California 92805, (714)956-7183, Telex 69-2488

Quality features come from experience.
We’re the only flexible drive maker who over the
years designed systemized equipment for some
of the world’s largest computer system
manufacturers. More than 2,000 GSI system
configurations are working worldwide and better
GSI peripherals for those systems have been
developed simultaneously. Maybe that’s why we’re
recognized the world over as second to none.

So now that you know, go with the
winner, it sure makes a difference.
ITSend for our new peripherals brochure. FREE. -—I
| NAME DATE |
| company I
| ADDRESS :

I

| crry/state/zip

LG54, 1440 Allc Srser, Anshem. Caliornia 92805 ,
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NCC PRODUCT REVIEW

PRINTER INTERFACE BOARD

C-40 converts Teletype® model 40 SSI interface to that of a
Centronics®™ printer with plug-to-plug compatibility without
software or hardware changes. Type -A supplies power and

L
s

is mounted inside the model
40 cabinet beneath the print-
er mechanism; -B requires
an external source of dc
power and can drive a re-
mote printer from as far as
2000 ft (610 m). Std fea-
tures of both include full
line buffer for burst mode
load operation (up to 500
kHz), continuous or automatic turn-off motor control, up to
190 printable characters (with extended font), and strap-
selectable parity. Effective print rates vary from 500 lines/min
with 48-character set to 220 lines/min with 96-character
set. Innovative Electronic Systems, 5951 NW 151 St, Miami
Lakes, FL 33014.

See at Booth 1781

Circle 369 on Inquiry Card

REFRESH GRAPHIC TERMINALS

Std features of the Megagraphic 500 series include 12-bit
(4096 x 4096) screen resolution, 21” (53 cm) electromag-
netic monitor, hardware blink, translation, dashed lines, and
sharp constant intensity vectors. Std screen spot size is
15 mils with a 10-mil option. Also included are general-
purpose Nova 3 minicomputer, expandable to 128k words,
u/lc keyboard with 20 function keys, and operator work-
station/desk. A high speed microprocessor-based graphic
display unit occupies two computer slots and provides digital
to graphic conversions, control, and display functions. Std
and user definable hardware character sets are available.
Megatek Corp, 1055 Shafter St, San Diego, CA 92106.

See at Booth 1216

Circle 370 on Inquiry Card

PRINTING RESPONSE TIME MONITOR

A hardware monitor designed to measure response time of
terminals, PRTM 102 is capable of measuring and recording
response time information on two separate terminals (ex-
pandable to four with options). Response time information
is printed, automatically or on command, on a built-in 20-col
alphanumeric printer to
give a permanent se-
quential record. Front
panel switches allow
users to set a response
time threshold which,
when exceeded by a
transaction, causes
printing of transaction
time and time of day
that it occurred. The
monitor uses optical couplers to pick up the transaction
time information. The printer is a dot matrix alphanumeric
impact printer that uses ordinary 2.25” (5.72 cm) adding
machine paper. Questronics, Inc, 3596 S 300 W, Salt Lake
City, UT 84115,

See at Booth 1645

Circle 371 on Inquiry Card
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2-HEADED CHARACTER PRINTER

The Micro 3 TwinTrack is designed to solve complicated
printing problems by providing two daisywheel printheads
operating independently, thereby doubling the character sets
or number of online characters available. The unit can print
with both heads over a print area of 15.3” (38.9 cm) wide,
which permits legal-sized sheets to be used. With two dif-
ferent wheels and the max of 192 char, up to 45 char/s
can be achieved; two identical printwheels can generate
75 char/s. Usable print area can be increased to a full
26.3” (66.8 cm) width by using identical printwheels. 10- or
12-pitch or proportional spacing daisy wheels can be used.
Qume Corp, 2323 Industrial Pkwy W, Hayward, CA 94545,
See at Booth 1754

Circle 372 on Inquiry Card

ADD-IN MEMORY STORAGE CARD

NS-11 series, 32k x 18-bit, double-density cards plug directly
into PDP-11/04, /05, /10, /34, /40, /45, /50, and /55 com-
puters. Each card replaces two 16k DEC memory cards in
the backplane assembly, resulting in space savings, increased
reliability, and lower cost. Each card provides up to 64k
bits and occupies one system unit slot. The memory has a
375-ns access time and 500-ns cycle time. 1/0 device ad-
dresses are switch-settable to 1k or 2k, expanding the ad-
dressable memory space to 31k, or with memory management
to 127k. All memory devices are in sockets for simplified field
maintenance or memory expansion. 100% burn-in at both
component and system level assures reliability. National
Semiconductor Corp, 2900 Semiconductor Dr, Santa Clara,
CA 95051.

See at Booth 1565

PROGRAMMABLE DATA COMMUNICATION
STORAGE UNIT

A 1M-byte storage device, Tapetrap provides programmable,
unattended monitoring techniques for fast fault isolation. It
is operator settable to record one track (250k characters)
and stop, record the whole tape (1M characters) and stop,
or record continuously on an endless loop. The last option
provides a constant record of the last 1M characters mon-
itored. A trap sequence of up to 16 characters can be en-
tered via an integral keypad. The user-programmed sequence
can either start tape recording or stop recording upon de-
tection; in either case special flags are automatically recorded
on the tape at the point where the match took place. Flags
can also be set manually. Digi-Log Systems, Inc, Babylon Rd,
Horsham, PA 19044.

See at Booth 1700
Circle 373 on Inquiry Card
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Here’s how Data General’s microNOVA system
stacks up against the competition.

microNOVA Processor:
Fully packaged 9-slot micro-
computer, 16K words MOS
memory, 2.4-microsecond arith-
metic operations, hardware stack
facility, multiply/divide, DMA
capability. Includes RTC, PF/AR
and APL.. Supports up to 32K
words RAM/PROM memory.

Dual-diskette subsystem:
Integral DMA controller, compact
630KB capacity.

Cabinet:
37 inches high, holds all rack

mounted components.

The facts speak for themselves. For
$10,970, Data General’s new microNOVA
gives you more system, software availability
and support than any other comparable
computer. And we deliver in 60 days.

Any way you look at it, it all stacks up in
your favor. For more information and our bro-

chure, call our toll free number, 800-225-9497,

or, fill out and return the coupon.

*Additional software fees apply to first system only.
Quantity and OEM discounts available.

DASHER

terminal printer:
30 cps, 132-columns, typewriter
keyboard, upper/lower case.

Systems Software:
Multitasking Disc Operating
System, Real-Time Operating
System, FORTRAN IV,
Extended BASIC, Macro Assem-
bler, Utilities.

$10970

List™

Data General, Westboro, MA 01581
Sounds like smart business. Send me more information.

micro NOVA
NAME Computer Systems
TITLE
COMPANY
ADDRESS TEL.
CITY STATE ZIP

NOVA is a registered trademark of Data General Corporation.
DASHER is a trademark of Data General Corporation.

¢» Data General

Its smart business.

Data General, Westboro, MA 01581, (617) 485-9100. Data General (Canada) Ltd., Ontario. Data General
Europe, 15 Rue Le Sueur, Paris 75116 France. Data General Australia, Melbourne (03) 82-1361.
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NCC PRODUCT REVIEW

SBC 80 SERIES COMPATIBLE MEMORY

Totally hardware and software compatible with the Intel
SBC 80 family of single-board computers and the Intellec
MDS systems, the MSC 4502 can provide both high density
RAM and EPROM on the same board. Use of 16-pin sockets
allows the RAM section to be expanded in 4k increments up
to 16k x 8. Four EPROM sockets can be used to expand
in 1k x 8 or 2k x 8 increments up to 8k x 8, allowing the
addition of nonvolatile memory for control or monitor pro-
gramming. The unit provides 16 switch-selectable address
start locations each for RAM and EPROM, permitting address
location changes to be made without wiring charges. Dis-
tributive refresh time is 500 ns, read cycle time is 350 ns,
and write cycle time is 500 ns. Monolithic Systems Corp,
14 Inverness Dr E, Englewood, CO 80110.

See at Booth 1240
Circle 374 on Inquiry Card

MICROFICHE STORAGE AND
RETRIEVAL SYSTEM

A closed-loop system that is controllable by computer or by
local or remote inquiry terminals such as teletypewriters,
CRT dewces, Touch-Tone“ telephones, or other keyboard
: 7 R devices, the 410/50 pro-
vides compact storage and
high speed retrieval, distri-
bution, and display of up
to 150k microfiche/module
for as many as 5M micro-
fiche/system. All commu-
nication control, priority as-
signment, indexing, and
search are provided by
the computer lnformatlon can be presented automatically as
video display, duplicate microfiche, or hard copy printout.
Several users can have simultaneous access to the infor-
mation store. Once filed, all microfiche are secured within
the storage module; all handling is automated. Infodetics
Corp, 1341 S Claudina St, Anaheim, CA 92805.
See at Booth 1049
Circle 375 on Inquiry Card

MINI FLOPPY DISC DRIVE

Compatible with std 5.25-in (13.34
cm) flexible disc media, model
6106 measures 5.75 in (14.6 cm)
wide by 3 in (7.62 cm) high and
7.5 in (19.1 cm) deep. The drive
rotates mini-diskettes at 300 rev/m
and records at 2581 bits/in on
35 tracks. Tracking density is 48
tracks/in in 0 to 16 sectors. The
unit allows transfer of up to 125k
bits/s on an average track-to-track
access time of about 220 ms. The single-density disc has
track-to-track access time of 20 ms, with head loading
time of 35 ms. Rated at 5000 h under heavy usage, it can
perform for more than 8000 h with regular usage. Drive
has read/write and control electronics, all on a single PC
board. BASF Systems, Crosby Dr, Bedford, MA 01730.

See at Booth 1795

Circle 376 on Inquiry Card
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FCC-REGISTERED DIRECT CONNECT MODEM

Registered under the FCC ruling which eliminates the need
for a Bell DAA, the VA317S modem connects to the switched
telephone network through the telephone company’s pro-
grammable Data Jack. The jack provides a std Bell miniature
8-pin connector with ‘“key way” design; the modem pro-
vides a cable with keyed data plug. Jacks may be mounted
on the wall or in cabinets; they are configured in multiples
of 16 up to 64 modems. Device operates at 300 bits/s in
automatic answer mode and is a direct replacement for
Bell model 113B. Full-duplex transmission is provided over
switched or leased 2-wire telephone circuits. Features in-
clude protective circuitry, analog and digital loopback,
8-LED interface display, and built-in data source for online
testing. Vadic Corp, 505 E Middlefield Rd, Mountain View,
CA 94043.

See at Booth 1835
Circle 377 on Inquiry Card

PLOTTER CONTROLLERS

Combining Graphic Machine Language (GML) software with
microcomputer-based controllers, series 50 provides systems
which are claimed to operate from two to ten times faster
than other drum plotting systems. Model 51 provides online
RS-232-C service; model
52 offers remote interface
to terminal/modem in ad-
dition to the RS-232-C. GML
relative vector commands
provide for transmission of
significant digits. Three an-
notation vectors provide
128 char, plotted at virtual-
ly every size and angle.
This reduces data transmission load. Features include low
host CPU operating costs, high speed on curves, USASCII
code, and baud rates of 110 through 9600 asynchronous.
Systems include the high speed 1252 and the 3651 36”
(91.44 cm) plotter. Zeta Research, a div of Nicolet Instru-
ment Corp, 1043 Stuart St, Lafayette, CA 94549.

See at Booth 2053

Circle 378 on Inquiry Card

WIRELESS DATA ENTRY MICROPHONE

Combining all advantages of voice data entry with operator
mobility, wireless input system consists of transmitter,
battery, and volume control packaged in a 1-piece, heavy
duty leather belt pack. The miniature FM transmitter trans-
mits each voice entry to a companion receiver which is con-
nected to a voice data entry terminal. Belt pack and a light-
weight microphone are all that are required to enter data
within an operating range of from 50 to 1000 ft (15 to 305 m).
General specifications are =1.5 dB, 100 Hz to 10 kHz fre-
quency response, and better than 55-dB signal to noise ratio.
Frequency stability is crystal-controlled to 0.0025% and
modulation is narrow band fm, 40 F3 emission. Threshoid
Technology, Inc, 1829 Underwood Blvd, Delran, NJ 08075.
See at Booth 1017

Circle 379 on Inquiry Card
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Save $650 on iCOM’s
New Dual Floppy Disk System.

At the regular price of $3,300, our
new dual floppy is a great buy. It's priced
less than competitive models, with features
found on no other machine.

At the special $2,650"single quantity
price, it's a super value.

Why the low introductory price?

, Quite frankly, to make your buying
decision easy. We're betting you'll design the
iCOM®dual floppy into your system. Many
of the largest companies ﬁave. And by the
way, our OEM quantity prices are right,
too. Even more savings.

Here’s what you get

The $2,650 price includes the iCOM
Dual Floppy and your choice of interface
to any of these microcomputers: Intellec 8,
Intel SBC-80/10 or 80/20, Intellec-800 or
Motorola’s EXORciser. You also get our
powerful FDOS-II development software
with macro assembler and string text editor.
And for only $50 more, our new Disk
BASIC-M is available for most models.

_ Another savings
~ iCOM’s software is disk resident, =

requiring virtually no dedicated computer -

memc?’. Most dual floppies require 16K or

more of RAM. You could save as much as

- $1,000 on computer memory alone.

977, Pertec Computer Corporation

A

@eii

A comforting thought

iCOM® is the world’s largest supplier
of peripherals for microcomputers. And,
being a division of Pertec Computer Cor-
poration, we'll be around whenever and
wherever you need us.

This offer ends July 31, 1977. So don't
procrastinate. Phone us, or mail the coupon.
Right now!

*U.8. Domestic Price

Mail to:  IGOT)°MICROPERIPHERALS®
a division of Pertec Computer Corp.
6741 Variel Ave.
Canoga Park, CA 91303 U.S.A.

J Phone me [ Send tech data

[0 Ineed a quote on units

0O My computer is

make/model
NAME
COMPANY
DEPT
ADDRESS
CITY STATE
PHONE ZIP

el and Intellec are teademarks of Intel Corp. EXORGiser is a trademark of Motorola Inc.



NCC PRODUCT REVIEW

CORE EMULATION OF
FIXED-HEAD DISC SYSTEMS

BC-201, -202, and -301 bulk core modules, offered as al-
ternatives to fixed-head discs, have complete interfaces to
emulate DEC and Data General systems. A 15.75” (40 cm)
high rack-mountable chassis can hold up to eight 128k-word
modules for a max of 2M bytes (1M words). The micro-
processor-controlled interfaces have access times of 750
ns for DEC and 2 us for Data General systems. All offer
parity generate-and-check, built-in offline test capability,
0 to 55°C operation, and operational fault indication. With
128k-word (256k-byte) modularity and fault indication, MTTR
is <15 min. MTBF for the min 128k-word (256k-byte) config-
uration is >15,000 h. Dataram Corp, Princeton-Hightstown Rd,
Cranbury, NJ 08512. >

See at Booth 1025

Circle 380 on Inquiry Card

STANDALONE LINE PRINTER

A complete unit, including case, power supply, ASCII inter-
face, character generator, and paper roll holder, the EX-800
is a compact 80-col, 160-char/s printer which plugs into
almost any system. It prints on 5” (12.7 cm) wide electro-
sensitive paper with black 5 x 7 dot-matrix characters on an
aluminum background. Std features include infrared low
paper detector, bell, 96-char ASCII set, programmable char-
acter size, built-in self-tester, and multiline asynchronous
input buffer. Typefaces can be mixed on the same line; the
printhead is self-adjusting. A custom LSI chip on the single
electronics PC card controls all printer functions. Size is
9.625 x 3.875 x 10.875” (24.45 x 9.84 x 27.62 cm); weight
is 12 Ib (5.44 kg). Axiom Corp, 6932 San Fernando Rd,
Glendale, CA 91202.

See at Booth 104

Circle 381 on Inquiry Card

REMOTE GRAPHICS PROCESSOR

High speed graphics capability is added to remote alpha-
numeric data display terminals when they are coupled to
a graphics processor and the company’s 5000 series elec-
trostatic printer/plotter. Charts, graphs, and engineering
drawings can be printed at paper speeds averaging 0.5”
(1.3 cm)/s when the serial data rate is 9600 Hz. Actual
instantaneous paper speed varies from 0.04 to 1.0” (0.1 to
2.54 cm)/s depending on plotter model, baud rate at which
data are received, and plot complexity. Using PLOT graphics
software and RGP option software on the host computer,
input data are processed and transmitted over the communi-
cation line in highly encoded char form. Gould Inc, Instru-
ment Systems Div, 3631 Perkins Ave, Cleveland, OH 44114.
See at Booth 1015

Circle 382 on Inquiry Card
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INTERACTIVE GRAPHICS DISPLAY

High speed 3300 series displays can provide refresh graphics
for any minicomputer with a standard 1/0 configuration
writing up to 16,667 short vectors and 6000 char. Model
3301 displays 2-dimensional graphics and alphanumerics;
3302 adds image transfor-
mation and rotation to these
basics. The micropro-
grammed units feature font
and 2-dimensional digital
transformations, variable
speed vector and font gen-
erators, programmable
graphic instructions, op-
tional refresh buffer, and
full subroutine stack capa-
bility. Display 1/0 control
unit accepts 16-bit data and control. Other hardware fea-
tures include 256 intensity levels, four vector modes, and
4096 x 4096 addressable locations. Full range of input de-
vices are available. Vector General, 21300 Oxnard St, Wood-
land Hills, CA 91364.

See at Booth 1115

Circle 383 on Inquiry Card

SHARED-MEMORY MULTIPROCESSOR SYSTEM

GA-16/550, based upon the architecture of and upward
compatible from the /440 computer, is expandable to eight
central processors with 2M bytes of common memory. Data
transfers on the 32-bit memory bus exceed 7M bytes/s.
Dual-port memories and dual-bus structures provide flexible
multiprocessor configurations. The microprogrammed central
processor uses high speed TTL (Schottky) and bipolar con-
trol store. Basic microcycle execution time is 240 ns. Two
sets of eight general-purpose registers and a full range of
arithmetic and logical functions enhance the power. An
integral 1024-word cache memory acts as a buffer between
processor registers and main memory with a 120-ns access
time. General Automation, Inc, 1055 S East St, Anaheim,
CA 92803.

See at Booth 1393

Circle 384 on Inquiry Card

DATA PRINTER AND CONTROLLER

Three sizes of DMTP-6 series printers produce max lines
of 36, 66, and 96 characters, respectively, at 12 char/in
(4.7/cm) on 3.4375, 6, and 8.5” (8.73, 15.2, and 21.6 cm)
wide paper. Heads are driven by synchronous motors at
10 in/s (25 cm/s) for 60 Hz. Since character generation
is dependent on this constant, pitch is variable—program-
mable at 8, 10, or 12/in (3, 4, or 5/cm), single stroke or
enhanced. Printing technique is 7 x 5 impact dot matrix;
character height is 0.110” (0.279 cm). Print speed is 120
char/s. Data input is synchronous; entry is serial. Interface
memory and control circuitry options are offered as. either
discrete packages or part of standalone instruments. Prac-
tical Automation, Inc, Trap Falls Rd, Shelton, CT 06484.
See at Booth 1743

Circle 385 on Inquiry Card
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Varian's new
mainframe-on-a-board:
What you do with it
1S your business.

Whether your systems
business is scientific,
instrument control, or data
communications, know
this:

Our new V77-200
delivers more computing
power than any other
computer-on-a-board you
can buy. Handling up to
32K/16-bit words of 660ns
MOS memory.

Reason enough to call
it the world’s first
mainframe-on-a-board.
But there’s more.

Because our new
V77-200 comes loaded with “big machine” features.
Like 8 programmable registers with byte, word
and double word manipulation. Up to 32-bits of
arithmetic precision. A powerful set of 187 instruc-
tions. Hardware multiply/divide. Direct memory
access. Programed I/0. Multi-device automatic
program loaders. A real-time clock. And a teletype/
CRT controller. All standard. And all on a single
10.8" x 17" board.

There’s even Virtual Console Logic that
eliminates the need for a programmer’s console by
allowing you to control the V77-200 from a tele-
type or CRT keyboard.

You get “big machine” performance, too.
Example: a microinstruction cycle time of 165ns
that allows multiplication functions to be handled
in just 4.9 microseconds —divide in just 8.

Plus your choice of OEM-tailored options.
Like a variety of connector planes and general
purpose interface boards for custom I/0 designs.

Three different 660ns memory boards (in 8K, 16K,

and 32K-word modules). An operator’s console.
Power-fail detect and data save. Memory
parity. Hardware for up to 64 priority vectored
interrupts. An integral or modular power sup-
ply. And, of course, a system chassis. All the
“unbundled” pieces you need for quick and
easy system integrations.

varian

Mini’s that think like mainframes.

The new V77-200 also
saves you time and money
by allowing you to use
Varian's well-established
floppy or disk-based VOR-
TEX real-time operating
system. In effect, allowing
you to concentrate on the
development of your
application software.

And giving you access
toVarian's extensive library

of software subsystems,
language processors, and
system utilities.
Best of all, the
world’s first mainframe-
on-a-board has a base price of just $1200. Plus a
discount plan designed to give even modest-volume
OEM buyers a big break. And you can take
delivery in a matter of days —not months.

No matter how you configure it, the new
V77200 is the most economical Varian yet. Deliver-
ing the kind of price/performance value that just
makes good sense. No matter what business your
systems are in.

For more information on the world’s first
mainframe-on-a-board, please contact: Varian Data
Machines, 2722 Michelson Drive, PO. Box C-19504,
Irvine, California 92713, Telephone (714) 833-2400.
In Europe, please contact: Varian Associates, Ltd.,
Molesey Road, Walton-on- ___ s
Thames, S e
Surrey,
England,
Telephone 1%
28971, =
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MICROFLOPPY CONTROLLER

Small enough to stack on top of the microfloppy’s PC board,
the 8201 employs Intel MCS 8048 with ROM, RAM, and
1/0 ports and Western Digital 1771-1 floppy controller chip
to form a preprogrammed intelligent controller for the com-
pany’s model 82 disc drives. It performs all functions neces-
sary to transfer data between one to four disc drives and
a host system and to format discs according to the modified
IBM-type format specs. Commands received from the host
are interpreted by internal microcode and implemented by
TTL and MOS LSI, providing a compromise between flexi-
bility and simplicity. Operating features include three in-
struction sets—DUP, a copy diskette instruction; two self-
test diagnostics; and a 128-byte sector buffer. Wangco Inc,
a unit of Perkin-Elmer Data Systems, 5404 Jandy PI, Los
Angeles, CA 90066.

See at Booth 1483

Circle 386 on Inquiry Card

INTELLIGENT TERMINAL

TDV 2114 is a CRT display unit which can serve as a
teleprinter replacement, standalone processing system, or
intelligent terminal. It contains a microprocessor to facilitate
change from one mode of operation to another by merely
loading a program from cartridge or diskette. The terminal
may be equipped with up to four digital cartridge recorders
or up to four IBM-compatible diskette units, which may be
integrated in the unit itself, providing operator convenience
and min space requirements for small systems. A minimum
configuration consists of display hardware with 12” (30 cm)
diag CRT faceplate and a microprocessor with 2k bytes
of RAM and sockets for 8k bytes of ROM/erasable p/ROM
(expandable to 64k bytes of total memory). Tandberg Data
Inc, 4060 Morena Blvd, San Diego, CA 92117.

See at Booth 1065

Circle 387 on Inquiry Card

COLOR PLOTTING SYSTEM

An area-oriented software system (COLOR), a plotter with
three ink jets, and an offline magnetic tape unit comprise a
color plotting system which can produce pictures up to
22 x 34” (59 x 86 cm) or eight page-size units in 8.5 min.
The three primary colors (red, yellow, blue) can be plotted
alone or superimposed to create seven solid colors, includ-
ing black, and >15,000 shades on ordinary paper or on a
special clear film for producing transparencies. No drying
time is needed. When color separation offset plates are re-
quired for printing large quantities of a plot, the system can
produce separate plots of the three color components.
The ink jets plot a uniform resolution of 125 points/in
(49/cm) in both dimensions; a full plot contains nearly 12M
picture elements. Applicon Inc, 154 Middlesex Tpk, Burling-
ton, MA 01803.

See at Booth 2042

Circle 388 on Inquiry Card
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VISUAL DISPLAYS/KEYBOARDS

Monitors for model 303 units are std TV rasters with video
data synchronized to horizontal and vertical timing pulses.
Keyboard sections require input power of 5 V at 35 mA max
(typ 20 mA) for the encoder and an additional 315 mA max
(typ 200 mA) for the parallel to serial converter. Self-contained
data entry keyboards with numeric pad have std 0.75” (1.9
cm) typewriter spacing and feel. Alternate miniature key-
boards, with converter logic mounted on the display monitors,
have keys spaced 0.625” (1.6 cm) apart. Both are available
with a number of different character configurations. Output
signal from the std keyboard is 7-bit ASCIl plus parity,
upper case only. Informer, Inc, 2218 Cotner Ave, Los
Angeles, CA 90064.

See at Booth 1577
Circle 389 on Inquiry Card

INTELLIGENT TERMINAL

Key features of the model 216, the first member of the
Display 16 terminal family, include a 16-bit LS| microcom-
puter; up to 128k bytes of internal memory for data and
programs; high storage efficient memory structure; compact
display stations with flicker-free screens and movable solid-
state keyboards; and communications interfaces for asyn-
chronous, synchronous, BSC, and SDLC protocols. Periph-
erals include hard and floppy discs, magnetic tape drives,
and character and line printers. Terminal-resident software
includes a development system, a real-time operating sys-
tem, and text editing and data entry applications packages.
Computek Inc, 63 Second Ave, Burlington, MA 01803.

See at Booth 1393
Circle 390 on Inquiry Card

INTERACTIVE
GRAPHICS DISPLAY TERMINAL

The fully interactive Graphics C-9
_ terminal provides the user with a
complete electronics package that
can be unpacked and simply plugged
directly into a 110-V outlet and a
telecommunications coupler, with no
additional hardware options required.
Std features include 17” (43 cm)
1029-line scan video monitor with
high screen light output, built-in
zoom/pan, joystick for graphics in-
teraction, and hardware graphics pro-
cessor for scaling graphics and alphanumerics. Micro-
programs contained in ROM drive a microprocessor con-
troller. A serial interface connecting the detached keyboard
to the CRT display eliminates restrictions imposed by paral-
lel interfaces used in other models. Curvilinear information
is displayed by converting all contour data to conic curves.
Hughes Aircraft Co, Industrial Products Div, 6155 EIl Camino
Real, Carlsbad, CA 92008.

See at Booth 1190

Circle 391 on Inquiry Card
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: i
PERFORMANCE PLOT
= DOMESTIC SALES
INTERNATIONAL SALES
ADVERTISING EXPENSE

23.9

ATA SAME/9993. /., L)\
CALL MODE(2.35.9.8

CALL MODE(18.FLOAT
AW DASHED LINES

CALL DRAW(DX.DY.2.
T LINE WIDTH TO 8

CALL MODE(6.8..SAMY

Versatec

2805 Bowers Avenue

Santa Clara, California 95051
(408) 988-2800

Please send literature:

O Electrostatic Printers & Plotters

[J Wide Plotters (Formats: 22", 24", 36", 42", 72")
[J Hard copy direct from CRT

[ Versaplot software

O The 360/370 plotting system

Please send samples:
O Print samples
O Plot samples

computer model and operating system

application

name

telephone

organization

address
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50-MHZ, 4-CHANNEL
PORTABLE OSCILLOSCOPE

Based on cold-switching techniques, the
PM3244 has four identical 50-MHz
channels with 5-mV sensitivities. Two
differential signals can be displayed at
the same time as the four input signals
on an 8 x 10 cm display. A direct-con-
version power supply allows operation
from any ac supply between 100 and
240 V #10% and any frequency be-
tween 46 and 440 Hz is possible; any
dc supply between 100 and 200 V is ac-
cepted. Power consumption is 29 W.
Philips Test & Measuring Instruments,
Inc, 400 Crossways Pk Dr, Woodbury,
NY 11797.

See at Booth 2061
Circle 264 on Inquiry Card

LINE PRINTER

Compact, medium speed, impact printer
model 5100 uses a swing drum printing
method to produce the 64-char ASCII
code, 136 char/line at 350 lines/min.
Horizontal and vertical spacing are 2.54
* 0.13 mm and 6 or 8 lines/in, respec-
tively, selectable by toggle switch. Line
advance time is 40 ms (6 lines/in), 30
ms (8 lines/in). Std fanfold and edge-
punched paper, 4 to 6.75” (10 to 17
cm) wide is used. Measuring 108.0 x
77.0 x 55.0 cm, the unit uses 110/115/
220-V, 50/60-Hz power, single-phase,
600 VA. Tokyo Juki Industrial Co, Ltd,
23 Kabukicho, Shinjuku-ku, Tokyo,
Japan.

See at Booth 1086

Circle 265 on Inquiry Card

LIGHTED SWITCH
PC TERMINAL OPTION

PC terminals have been added as an
option to the series 01-700 switches
featuring 1-piece housing with the But-
terfly® double-break basic switch.
Switches are offered with two optional
bushing sizes, a 0.469” (1.19 cm) to
accept a T-13% screw base lamp, or
1.6” (4.064 cm) to accept a T-1%
flange base lamp. The 1- and 2-pole
momentary or alternate action units
have gold-plated contacts. Option elim-
inates costly wiring and harnessing be-
cause switches can be directly inserted
into mother and daughter boards. Licon,
div of lllinois Tool Works, Inc, 6615 W
Irving Park Rd, Chicago, IL 60634,
See at Booth 1139

Circle 266 on Inquiry Card
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ALPHANUMERIC/NUMERIC
IMPACT PRINTER

PR1500 series, 15-col impact printers
are capable of speeds up to 3 lines/s
for numeric, and 1.5 lines/s for alpha-
numeric data, and offer a full 54-char
set and multicopy capabilities. Charac-
ters for every three columns are formed
by “spanning hammers,” a construction
feature designed to cut drive electron-
ics costs and increase reliability by re-
ducing the number of moving parts.
Devices offer a 500-ms start-up time,
with subsequent line feed of up to 10
lines/s. Sheldon-Sodeco Div, Landis &
Gyr, Inc, 4 Westchester Plaza, Elms-
ford, NY 10523.

See at Booth 1128
Circle 267 on Inquiry Card

DUAL CHANNEL DATA SET

Design 100 is a 0- to 300-baud dual-
channel, direct-access, originate and
automatic answer data set that inter-
faces 1/0 devices to both the TWX and
the DDD switched telephone dial-up
network. Control panel configurations
include a remote control head, or in-
tegral with teleprinters such as Tele-
type® and LA36 DECwriter®. Both rotary
dialers and numeric keypad controls
with automatic redial capability are of-
fered. The electronics package mounts
inside or at the rear of most terminals,
or can be wall mounted. MI2 Corp, 1212
Kinnear Rd, Columbus, OH 43212.

See at Booth 1583
Circle 268 on Inquiry Card

DISTRIBUTED
INFORMATION SYSTEMS

Designed for distributed processing ap-
plications are two versions of the series
21, available in multiple-unit configura-
tions. Basic systems consist of an op-
erator station with 1920-char CRT and
keyboard, and a processor with one
diskette drive. System 21/20 is pre-
programmed for data entry and valida-
tion under control of user supplied for-
mats; the 21/40 is fully programmable
by the user via MOBOL. Both are ex-
pandable to four operator stations. Mo~
hawk Data Sciences Corp, 1599 Little-
ton Rd, Parsippany, NJ 07054.

See at Booth 1460

Circle 269 on Inquiry Card

HIGH ISOLATION
TRANSFORMERS

Available in ratings from 1 kVA, the
line of transformers comes in three
versions: 0.005, 0.001, and 0.0005 pF.
Devices provide low cost isolation of
sensitive equipment from noisy power
lines with rejection of both common
and transverse mode noise caused by
common mode input transients >125 dB.
Rated 50 or 60 Hz, models are con-
nectable for 120- or 240-Vac input or
output for use as a combination step-
down transformer and noise isolation
device. Elgar Corp, 8225 Mercury Ct,
San Diego, CA 92111.

See at Booth 1008
Circle 270 on Inquiry Card

FLOPPY DISC

MICROCOMPUTER SYSTEM

Based on the 6800 microprocessor set,
system 68 can accept any WINCE mi-
cromodules with MPU, RAM, ROM,
serial and parallel 1/0, and EROM pro-
grammer. It is expandable to 65k in ad-
dition to one or more floppy disc drives.
Basic system includes 1k ROM with
FANTOM II, a monitor/diagnostic pro-
gram that allows the user to enter pro-
grams and data, single-step through
programs, and set breakpoints. Editor,
assembler, and BASIC are also avail-
able. Wintek Corp, 902 N 9th St, La-
fayette, IN 47904.

See at Booth 1023

Circle 271 on Inquiry Card

EMULATING
TERMINAL SYSTEM

Containing a full-scale 12-bit micro-
processor, 15” (38.1 cm) diag display
screen, and 126-station keyboard, model
700/UETS is a minicomputer configured
as a terminal which emulates many
types of terminals and protocols. Pro-
grammable unit contains data line dis-
cipline and protocol, plus forms and
data handling software routines to make
it plug-for-plug compatible with dif-
ferent mainframes. Program storage sys-
tem consists of MOS, p/ROM devices,
or RAM loaded from diskette; it stores
all operating parameters and telecom-
munications routines. Megadata Corp,
35 Orville Dr, Bohemia, NY 11716.

See at Booth 2029
Circle 272 on Inquiry Card
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Presenting our
better-mouse-trap line.

No frills at all.

When you cut price without cutting quality, soon
no one thinks of it as a cut price. That's where
our Norsman line of Wire-\Wrap* P/C connectors
is headed. Here’'s why:

The insulator — it's tough, resilient, non-conduc-
tive—everything you need in a Wire-\Wrap body. And
it's made out of low cost phenolic, not the higher
cost diallyl phthalate (if you need to meet mil specs,
we have that in one of our other lines).

Contacts are semi-bellows and gold-plated — but

*Wire-Wrap — registered trademark of Gardner-Denver Company.

plated with our uniqgue AuTac (TM) process. You
get .000050" gold plate all along the mating sur-
aces for a sure, gouge-proof, pop-off-proof contact
— but that’s it. No wasted gold.

And you can find the size you need — Norsman
is a full line from 15/30 to 50/100 contacts, in
either .100 or .125 contact centers.

The whole Norsman idea is as simple as it is
old: keep performance up and cost down. It works.

Send for details. We haven'’t told you everything.

Te“ me evel'ythillg. [0 Send me detailed literature.

I Name

Title

I Company

Telephone

Address

I City

T Viking

CONNECTORS

I Viking Industries, Inc./21001 Nordhoff St./Chatsworth, Calif. 31311/(213) 341-4330

State Zip I
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3-WAY OPTICAL SCAN
CAPABILITY

Providing flexibility for electronic order-
ing, an enhancement to the SOURCE
2200 portable data terminal optically
scans three bar code systems with a
single unit. Optional 3-way selector
enables reading of UPC, Monarch's
CODABAR, and the company’s bar
code. Also available is the SOURCE
7600 programmable offline data ter-
minal, incorporating an Intel 8080 mi-
croprocessor, cassette drive, keyboard,
10-key numeric touchpad, and 32-posi-
tion LED display. MSI Data Corp, 340
Fischer Ave, Costa Mesa, CA 92627.

See at Booth 1180
Circle 273 on Inquiry Card

ROTARY PRINTER

Mechanism of the series 1100 is de-
signed to provide printing speeds
above 2k char/s on moderately-priced,
electrosensitive paper. The unit provides
40, 80, or 132 char/line on 24 lines.
Character set is the std 64-char ASCII
set. Characters are formed froma 5 x 7
dot matrix with 70 line/in resolution.
Power requirements are 5 W standby,
55 W operating. Drive unit life is 8 bil-
lion char; printhead has life of 25M
char. SCI Systems, Inc, 8600 S Memo-
rial Pkwy, PO Box 4000, Huntsville,
AL 35802.

See at Booth 1172
Circle 274 on Inquiry Card

COMMUNICATIONS TERMINAL

Delivering 30-char/s throughput, upper/
lower case printing, and 132-col capa-
bility on 11” wide fanfold paper, the
model 43 has a 9-wire matrix impact
printhead mechanism that permits true
descenders for increased legibility. The
terminal sends or receives at 10 or
30 char/s in half- or full-duplex mode
with even parity detection on or off.
Its solid-state keyboard is buffered to
allow users to type as fast as possible.
Teletype Corp, 5555 Touhy Ave,
Skokie, IL 60076.

See at Booth 1505

Circle 275 on Inquiry Card
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MATRIX LINE PRINTER

A raster matrix line printer capable of
producing 132-char lines at 300 lines/
min, model 300 forms characters one
dot at a time with sufficient hammer
energy to produce clear copy on the
last of 6-part forms. The shuttle ham-
mer assembly overlaps dots both hori-
zontally and vertically to produce near
solid lines. Std features include plot-
ting capability, electronic VFU, double-
height characters, and underlining. 8-
pin engagement tractors assure accu-
rate paper movement. Printronix, Inc,
17421 Derian Ave, Irvine, CA 92714.
See at Booth 1817

Circle 276 on Inquiry Card

VIDEO DISPLAY TERMINAL

Interfacing directly with std computer
systems using its 132-col output for-
mat, model 132A eliminates data re-
formatting of 80-col displays. Display
is 132 col x 30 lines, with 60-cycle re-
fresh of images. Features include Char-
actron® CRT for instant alphanumeric
char and symbol generation, 96-char
ASCII set, 60- or 120-line buffer, cursor
control, single line editing, 110- to
9600-bit/s transmission in full- or half-
duplex modes, and RS-232 output.
DatagraphiX, PO Box 82449, San Diego,
CA 92138.

See at Booth 1887

Circle 277 on Inquiry Card

75M-BYTE SMALL
SYSTEM DISC DRIVE

A fixed-media storage drive designed
for use with small computer systems,
model 601 has storage capacities of
25M, 50M, and 75M bytes and a data
transfer rate of 885k bytes/s. Average
access time is 32 ms. System consists
of two assemblies, the deck plate and
frame. Use of proximity recording pro-
vides max reliability and performance,
as does the disc coating technique
and surface shield. Optional feature
provides 500k or 1000k bytes of fixed
head storage. Memorex Corp, Equip-
ment Products Group, OEM Div, San
Tomas at Central Expwy, Santa Clara,
CA 95052.

See at Booth 1661
Circle 278 on Inquiry Card

PROGRAMMABLE
PRINTING SYSTEMS

Combining a compact data input station
with a 120-char/s printer configured
around a programmable microcomputer,
IPS-7/KD consists of a 32-char gas
discharge display, 64-char ASCIl key-
board, and RS-232 or 20-mA current
loop interface. Microcomputer has eight
1/0 registers and 10k bytes of memory.
Users communicate directly with a cen-
tral computer; system operates online
in either local or remote mode, or in
standalone mode. Dataroyal, Inc,

Nashua, NH 03060.

See at Booth 1295
Circle 279 on Inquiry Card

INTELLIGENT
DATA TERMINAL

Outpost 7, the MC6800 microprocessor-
oriented intelligent data terminal, op-
erates on its own or online. It handles
many distributed data processing func-
tions and stores data on tape. Online,
it transmits tape-stored data in batch
mode or communicates in real-time.
Components include a 12” (30 cm) diag
screen display, full communications key-
board, company’s tape drive, RAM ex-
pandable to 64k bytes, and selectable
baud rates of 110 to 9600. BASIC com-
patibility is included on the unit. Tano
Corp, 4521 W Napolean Ave, Metairie,
LA 70001.

See at Booth 1126
Circle 280 on Inquiry Card

RAM BUFFER OPTION

The 9107-1 CMOS p/ROM programmer
option provides a 1024 x 8 workspace
where p/ROM code can be accumu-
lated and manipulated prior to pro-
gramming a blank p/ROM. Buffer can
be loaded from the series 90 keyboard
or from master p/ROM, and the copy
p/ROM programmed directly from any
part of the buffer. A data displacement
feature during buffer input and output
operations provides editing capability.
Power to the programmer can be
switched off for up to 60 s without
losing buffer data. Pro-Log Corp, 2411
Garden Rd, Monterey, CA 93940.
See at Booth 1089

Circle 281 on Inquiry Card
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GRINNELL

GEEWE GRINNELL 5YS
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BH )/

Complex color imaging . . .
graphics . .. grey scale .. . basic
black and white: our 100% solid
state graphic television display
systems can be matched to your
computer display requirement,
easily and economically.

And, they’re intelligent. Power-
ful instruction sets minimize soft-
ware overhead, simplify program-
ming and eliminate the need for
complex macro-instructions and

2986 Scott Boulevard, Santa Clara, California 95050 (408) 988-2100

TEMS GMR-26

high order programming
languages.

Further, every Grinnell system
includes a standard computer
interface, full alphanumerics and
graphics, 4K MOS random access
refresh memories and your choice
of standard resolutions: 256 x 256,
256 x 512 or 512 x 512. Plug-
compatible interfaces for most
minicomputers are available,
along with a large number of

CIRCLE 61 ON INQUIRY CARD
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operating options. All systems
drive standard TV monitors.

So, before you make any de-
cision about computer display
systems, talk to the Grinnell ex-
perts. Our engineers have been in
the display picture longer than
most, and their experience shows.
Complete operating systems start
at $5,700, and quantity discounts
are available. For detailed specs
and/or a quotation, call or write.
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IMAGE PROCESSING SYSTEM

Providing automatic input of grey-tone
pictures, line drawings, and OCR nu-
merals, the EyeCom picture digitizer
and display terminal also has keyboard
data entry and full alphanumeric and
graphic capabilities. Pictures are input
to the computer by means of a digitizer,
processed, and displayed on the TV
screen. Graphical data are drawn and
input using a joystick controlled cursor,
and generated by the computer for dis-
play. Full typewriter keyboard allows
alphanumeric input and subsequent
display. Spatial Data Systems, Inc, PO
Box 249, 508 S Fairview Ave, Goleta,
CA 93017.

See at Booth 2013

Circle 282 on Inquiry Card

LINE DRAWING
COMPUTER GRAPHICS SYSTEM

A standalone computer graphics pack-
age, PICTURE SYSTEM 2 is a high per-
formance system which presents dy-
namically-moving pictures of 2- and
3-dimensional objects. Basic hardware
consists of a picture controller (a DEC
PDP-11 minicomputer), direct 1/0 and
DMA interface, processor, dual-port
MOS memory in 16k increments, gen-
erator, display, and interactive devices.
Capabilities include rotations, transla-
tions, changes in scale, and segmented
refresh buffering. Evans & Sutherland
Computer Corp, 580 Arapeen Dr, Salt
Lake City, UT 84108.

See at Booth 1097

Circle 283 on Inquiry Card

DATA COLLECTION TERMINALS
AND CONTROLLERS

Three programmable data collection ter-
minals and two communications con-
trollers meet MIL-STD-810 tests for re-
liable operation in hostile environ-
ments. Model 1647-1, an 8080 micro-
processor-based terminal, electro-op-
tically reads punched badges and has
five LEDs for prompting. The 1647-2
in addition reads 80-col ANSI cards and
has 20 user-defined input keys; 1647-3
provides 40 user-defined keys and up
to 10 LEDs. The 8080-based 1648-1
SCU controls up to 30 terminals on
one party line; the 1648-2 controls up
to 100 terminals on four separate lines.
Epic Data Corp, 12728 15th Place NE,
Bellevue, WA 98005.

See at Booth 1057

Circle 284 on Inquiry Card
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MOTORS

RDM series 5-phase stepping motors
have step angle of 0 to 72/0 to 36 deg
with low oscillation amplitude. The
Quintronic drive provides smoothness
of rotation through its inherent damping.
Harmonic distortion is approx 5%. The
unit has no pronounced resonance re-
gions and no zero torque point at high
speed, resulting in high start/stop and
slew frequencies. Corresponding to 500
steps/rev the 0- to 72-deg step can
be electrically divided to give 1000
steps/rev. BergerLahr Corp, Peter-

borough Rd, Jaffrey, NH 03452.

See at Booth 2066
Circle 285 on Inquiry Card

SWITCHING POWER SUPPLY

The 9E5-50C-17 is a 5-V *10%, 50-A
switching regulated power supply in a
225 x 4.94 x 15.88” (5.72 x 12.55 x
40.33 cm) package yielding 1.4 W/in®
(86 mW/cm®). Packaging allows it to fit
crosswise in a std 5.25” (13.34 cm)
Retma rack while using only 2.25”
(5.72 ecm) of rack depth; it may also
be mounted to the cabinet alongside,
above, below, or behind the rack draw-
ers. Input voltage range is 115/230 Vac
10/—20% with a 20-ms hold-up allowing
it to work under abnormal line condi-
tions. Powertec Inc, 9168 DeSoto Ave,
Chatsworth, CA 91311.

See at Booth 2030

Circle 286 on Inquiry Card

DMM/COUNTER/SCOPE

PS935/975 DMM-counter-miniscope is a
dual-trace instrument which includes
digital multimeter (DMM), frequency
counter, and oscilloscope in a single
unit; each device has a dedicated dis-
play. Bandwidth is 35 MHz, vertical
sensitivity is 5 mV/div, sweep resolu-
tion is 10 ns/div, and scope trigger
range extends from dc to 50 MHz.
Counter frequency range is 50 MHz.
CRT acceleration voltage is 5 kV, re-
sulting in greater brightness; display
area is 8 x 10, 0.25” (0.64 cm) divi-
sions. Vu-Data Corp, 7170 Convoy Ct,
San Diego, CA 92111.

See at Booth 1624

Circle 287 on Inquiry Card

MODEMS

Model 232D2-42, a 1200-baud PC card
modem, mounts in the series 330 basic
unit allowing 300- and 1200-baud ports
to be mixed in the same enclosure. The
modem provides asynchronous 1200-
baud service compatible with Bell Se-
ries 202, including 5-baud reverse chan-
nel. Other reverse channel options in-
clude 150 baud. The modem operates
full-duplex on 4-wire, half-duplex on 2-
wire. 330 series modems provide inte-
gral power supply, auto answer, and
display of four control and two data
functions. ComData Corp, 8115 N Mon-
ticello, Skokie, IL 60076.

See at Booth 1739
Circle 288 on Inquiry Card

SMALL BUSINESS SYSTEMS

Comprised of Nova-compatible micro-
processor and video display, the video
computer system is based on the B 800,
and features a full line of peripherals,
communications controllers, and soft-
ware. Its 16-bit processor permits maxi-
mum operator interface and functions,
high data throughput, ease of pro-
gramming, and configuration flexibility.
Extensive use of firmware allows user
functions to be integrated as an inte-
gral part of the system architecture.
Beehive International, 4910 Amelia
Earhart Dr, Box 25668, Salt Lake City,
UT 84125.

See at Booth 1265
Circle 289 on Inquiry Card

DESKTOP COMPUTER

PCS-1l “deskette” computer makes di-
rect access computing affordable by
small users. Implementing minidiskette
storage devices, the computer includes
a 1k-char CRT screen and typewriter-
like keyboard with numeric keypad and
32 data entry and control function keys.
High speed processor has two mem-
ories: 8k bytes of user memory and one
or two 5.25” (13.4 cm) minidiskettes
holding up to 89k bytes of programs or
data. Information is stored in 350 sec-
tors. Wang Laboratories, Inc, One In-
dustrial Ave, Lowell, MA 01851.

See at Booth 2049
Circle 290 on Inquiry Card
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New from Centralab...

building block system

that offers microprocessor

control designers more
of what they need.

To meet the special digital and analog
needs of today's uP-based controls,
Centralab offers design engineers a
whole new system of modular push-
button switch building blocks. We call
it IMPS — Integrated Modular Panel
System. IMPS saves PC board and
panel area and simplifies front panel
design, cuts assembly costs, reduces
back-panel space requirements, and
meets the digital-analog needs of
uP-based controls. Check these space
saving, cost-cutting features.

Simplify front panel interface.
All IMPS switches regard-
less of function, are uni-
form in size, simplifying
design and selection of
front panel hardware. They
have high volumetric effi- ‘
ciency, occupying .505" x
.388" PC board area and 4
require only.608" of space “=
between PC board and ¢
front panel.

Cut

assembly
costs.
IMPS switches may be mounted on
the front panel, and are designed for
automatic wave soldering installation
and PC board cleaning. Insert molded
terminals prevent flux and solder
wicking and contact contamination.
Integral PC board stand-offs provide
for efficient board cleaning.

SWITCHES

A new miniature modular

Meet analog and digital needs.
IMPS switches are available with mo-
mentary, push-push and interlocking
actions, with along-life contact system
that switches both digital and analog
signals. To accommodate critical sig-
nal requirements, housings are high-
insulation molded plastic with UL
94V-0 rating.

Available options.

Optional installations include ganged
assemblies, front-panel mounting and
wire-wrapping.

All IMPS pushbutton switches are
built to Centralab’s highest quality
standards (see specifications at right).
They're priced as low as 41 cents in
1,000 quantity. For full technical de-
tails, samples and quotation, call (515)
955-3770, or write to the address
below.

®

\\_/ 4

CENTRALAB
Electronics Division
GLOBE-UNION INC

P.0O. BOX 858
FORT DODGE, IOWA 50501

CIRCLE 62 ON INQUIRY CARD

Built To
Centralab "~
Quality Specs. !

IMPS Pushbutton Switches
combine compact size, low
cost and highest quality
throughout.

e Silver or gold inlay wiping
contacts for long-life and low-
contact resistance.

e | essthan 2 millisecondscon-
tact bounce.

e SPST, SPDT, DPST, and
DPDT switch contacts.

e Printed circuit, DIL socket or
wire-wrap terminations avail-
able.

e 2.5 to 3.5 oz. actuation force
(momentary).

e Choice of button interface —
square or blade shaft (shown)
— permits use of a variety of
Centralab and industry stan-
dard buttons and keycaps.

e 10, 15,20 or 25mm center-to-
center spacing.

|
YA N




Our readers make light work.

Decitek photoelectric punched tape readers years come from nowhere to such a strong
were all designed with state-of-the-art reliability penetration of the market that we are now the
— a fiber optic light distribution system and a number one supplier to the photo-typesetting
beautifully simple patented dual-sprocket drive, OEM industry and gaining in the machine
which eliminates the need for level switches, control and mini-micro computer field. We got
tape guides and keepers. Since fewer actual where we are purely because of performance,
parts go into our readers, greater performance quality, reliability and price.
comes out. It also gives us the lowest spare parts We will work with yvou to make vour
volume in the business. Decitek has, in a few equipment work better.

The more you know about punched tape equipment, the better you read us.

IDIBCIIITIZRIK

A DIVISION OF JAMESBURY CORP.
250 CHANDLER STREET, WORCESTER, MASSACHUSETTS 01602, US.A. (617) 798-8731
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CABINETRY AND ENCLOSURES

Line of Specialty 1, Il, and Il desks,
chairs, and CRT work stations, as well
as cubes, mounts, and printer stands
are offered. The computer cabinetry,
electronic enclosures, and related fur-
niture support units vary in size, weight,
and description depending upon cus-
tomer requirements. Both std and cus-
tom-made products conform to govern-
ment and business specs. Systems
Furniture Co, 13900 S Figueroa St, Los
Angeles, CA 90061.

See at Booth 1077
Circle 291 on Inquiry Card

COMPUTER DISPLAY MONITOR

Combining IC and CRT storage, the 19-
in TEK 19/10 storage refresh graphics
monitor stores more than 8500 alpha-
numeric characters in 3200 in (8100
cm) of vector. Store, store-refresh, and
nonstore modes are provided and a
direct view storage tube displays high
density graphics at low computer over-
head. Basic modules—CRT, low voltage
power supply, and card cage—are
mounted on a wire-form chassis. Dis-
play functions include view, erase, and
copy. Tektronix, Inc, Information Dis-
play, PO Box 500, Beaverton, OR 97077.
See at Booth 1358

Circle 292 on Inquiry Card

AUTOMATIC

SEND/RECEIVE TERMINAL
Incorporating both a mini-cassette mag-
netic tape unit with 68k chars of re-
movable storage and an 8k RAM, the
Miniterm 1204 allows offline data prepa-
ration, editing, and reporting, provid-
ing complete simultaneous transmit/
receive capability. Tape, memory, or
keyboard to line transmissions occur
at 1200 baud. The 3-mode keyboard
has TTY, APL, or integral 16-key nu-
meric cluster, and provides 35-char/s
printing speed on the u/lc typewriter.
Computer Devices, Inc, 25 North Ave,
Burlington, MA 01803.

£

See at Booth 1513
Circle 293 on Inquiry Card

STANDALONE

GRAPHICS TERMINAL

Desktop configuration is an upgraded
ORION-60 series with resident BASIC
containing graphics extensions, disc
drive, and up 56k expandable RAM or
ROM. The flexible 8080 microcomputer-
based unit features touch panel option,
ability to perform rear projection of film
images through the screen, 2k-byte
RAM for down loading special char,
ability to emulate other terminals via
firmware, and the ability to upgrade
into intelligent standalone terminal.
Magnavox Display Systems, 2131 S
Coliseum Blvd, Fort Wayne, IN 46808.

See at Booth 1277
Circle 294 on Inquiry Card

MAGNETIC MEDIA

Designed for data and word processing
applications, Verbatim™ media is a
formulation of ferric oxides in a macro-
molecular binder system that adheres
it to a polyester base film. Line includes
removable magnetic data storage, discs,
cards, and tape. With high density and
parallel recording formats, cartridges
are fully compatible with ANSI, ECMA
and ISO stds. With long life and low
abrasion, mag cards are interchange-
able and compatible with IBM MC/ST
cards; flexible discs offer 78 tracks and
fit a variety of drives. Information Ter-
minals Corp, 323 Soquel Way, Sunny-
vale, CA 94086.

See at Booth 1032
Circle 295 on Inquiry Card

DATA CARTRIDGE SYSTEMS

DCS-100 packages two drives for the
mini DC100A data cartridge with con-
trol, interface, and power circuitry in a
self-contained unit. It is designed to
require only mounting, power connec-
tion, and plugging into host circuitry.
System allows single or double drive
configurations; the interface cable per-
mits up to four drives to be individually
selected by control circuitry. For OEM
users, basic system DCD-1B includes
drive with built-in servo control and
R/W circuitry. 3M Co, Mincom Div,
PO Box 33600, St Paul, MN 55133.

See at Booth 1621
Circle 296 on Inquiry Card

BAR CODE READER

Model 9210 offers dual connectors for
ease of interface to allow tandem op-
eration with online RS-232-C terminals
and is designed for plug compatibility
with most CRTs. With external switches
for selection of baud rate, parity, and
half- or full-duplex, unit is compatible
with bit-serial rates from 110 through
9600 baud. Included is RUBY WAND*®
light pen for hand scanning codes.
Variable length messages up to 32 char
std or 64 char optional can be read.
Interface Mechanisms, Inc, 5503 232nd
St SW, Mountlake Terrace, WA 98043.

See at Booth 1845
Circle 297 on Inquiry Card

VARIABLE SPEED

CASSETTE TAPE TRANSPORT
Phil-Deck model 3 features 4-motor con-
trol, remote control capabilities, fast
start/stop, <80-s rewind, and ac or
battery operation. Four separate motors
control take-up, rewind, play or record,
and head engagement, allowing com-
plex tape deck functions to be accom-
plished by remote control. Flutter and
wow and jitter are minimal because the
capstan drive motor only moves the
capstan. Control boards contain all
circuitry for proper control of the trans-
port. Triple I, a div of The Economy Co,
4605 N Stiles, PO Box 25308, Oklahoma
City, OK 73125.

See at Booth 2015
Circle 298 on Inquiry Card

TELEPRINTERS
Featuring paper tape/memory ASR,
5-level code, 30-char/s speed, and

Telex/private line, the model B 305 PS
printer includes Telex controller,
printer, paper tape punch and reader,
editable memory, answerback, and
keyboard. Impact 5 x 7 dot matrix
printing is 69, 72, 74, or 80 char/line.
RAM contains 4000 char minimum, ex-
pandable to 8000. Power is optional
115 or 115/230 V (strappable) 20 to
—30%, 46 to 64 Hz; operating temp
range is 0 to 50°C. Extel Corp, 310
Anthony Trail, Northbrook, IL 60062.

See at Booth 1654
Circle 299 on Inquiry Card
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MAGNETIC TAPE TERMINAL

Featuring character string search, high
speed data transfer, and flexible edit-
ing, the TermiNet®* MTT is equipped
with two RS-232-C interfaces to ac-
commodate a data set and printer, CRT,
or auxiliary device. Available in single
or dual cassette configurations, termi-
nal also features extended search and
block recording. Specs include ANSI
compatible 2.5 x 4” (6.4 x 10.2 cm)
twin-hub coplanar digital cassette with
300" (90 m) of 0.150” (0.38 cm) wide
magnetic tape. General Electric Co,
Data Communication Products Dept,
Waynesboro, VA 22980.

See at Booth 1585
Circle 392 on Inquiry Card

PROGRAMMABLE DIGITIZER

Intelligent digitizer incorporates an
8080 microprocessor for accuracy and
performance, enabling data to be pre-
processed. The device can be modi-
fied for development of custom firm-
ware. “Board level” firmware includes
relocatable origin, binary/BCD conver-
sion, metric output, incremental opera-
tion, scaling, rotational correction, area
and angle calculation, and distance
measurement. Summagraphics Corp, 35
Brentwood Ave, PO Box 781, Fairfield,
CT 06430.

See at Booth 1170
Circle 393 on Inquiry Card

DATA LINK

Remote peripherals can now communi-
cate with 360 or 370 mainframes via
SDLC protocol without the need for
NCP or VTAM software, as if connected
locally. The PIX-Il virtual data link
consists of two minicomputer-based
controllers. Local control unit plugs di-
rectly into the mainframe’s byte multi-
plexer channel, and one of several re-
mote control units are available for
peripherals attachment. Paradyne Corp,
8550 Ulmerton Rd, Largo, FL 33540.

See at Booth 1616

Circle 394 on Inquiry Card
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COMPUTER TAPE

Universally adaptable to 556/800- and
1600/6250-bit/in drives, “G” tape is
coated with 360-uin thick oxide for op-
timum electrical performance in both
ranges. A specially formulated lubricant
is dispersed through the magnetic coat-
ing to reduce static and alter the co-
efficient of friction by providing the
slip characteristics necessary to assure
trouble-free tape handling at any speed.
The binder system adapts to wide ex-
tremes of temperature and humidity.
Wabash Tape Corp, 2700 Des Plaines
Ave, Des Plaines, IL 60018.

See at Booth 1255
Circle 395 on Inquiry Card

MULTIPLE
FLOPPY DISC SYSTEM

TD-1 TermiDisk is equipped with one to
four std IBM-compatible diskette devices
with a 1M-byte storage capacity. In-
tended as a peripheral accessory for on-
site or remote data terminals, basic
system provides resident programs for
file management and editing. Communi-
cation is by means of two serial ports
(expandable to four), each capable of
communication with 5-, 6-, 7-, and 8-bit
data at 50 to 19,200 baud. Unit mea-
sures 10.2 x 11.2 x 20” (25.90 x 28.45 x
50.80 cm). International Computer
Products, Inc, 2925 Merrell Rd, Dallas,
TX 75229.

See at Booth 1511
Circle 396 on Inquiry Card

INTELLIGENT PROCESSOR

Featuring a mini floppy disc, model 21
processors contain an 8k RAM (12k op-
tional), and a 1200-baud communica-
tions modem. Information is displayed
on a 16-char alphanumeric prompting
display. Other features include an al-
phanumeric keyboard, plus 10-key nu-
meric pad; and a 25-col hardcopy al-
phanumeric printer which operates at
420 lines/min. Options are a 132-col,
125-line/min printer; light pen scanner;
floppy disc; and parallel interface.
Comtek, Inc, 4216 McCullough, San

‘Antonio, TX 78212.

See at Booth 2045
Circle 397 on Inquiry Card

COMPUTER TERMINAL

Allowing 2-way data communications
between user and RS-232 interface de-
vice, KDM/1 terminal with built-in "32-
char alphanumeric LED display utilizes
advanced semiconductor devices to
provide reliable performance with digital
systems, computer-controlled test equip-
ment, and devices such as bar code
readers and OCR scanners. It com-
bines full ASCIl keyboard, ac power
supply, and RS-232 interface in single
unit. KDM/2 has a 16 x 64-char dis-
play terminal and operates on a TV
set; KDM/3 provides 24 x 80-char dis-
play on a video monitor. Micon Indus-
tries, 252 Oak St, Oakland, CA 94607.

See at Booth 1352
Circle 398 on Inquiry Card

FLOATING-POINT
ARRAY PROCESSORS

Interfaced to work in parallel with most
computers, the high speed program-
mable AP-120B processor typically in-
creases throughput of minicomputers
by a factor from one to 200. It is com-
prised of fast registers (with a 167-ns
clock cycle), program source memory,
data memory, and floating-point adder
and multiplier; all are interconnected
by seven parallel synchronous data
buses. Parallel/pipelined units simplify
programming process. Floating Point
Systems, Inc, 11000 SW 11th St
Beaverton, OR 97005.

See at Booth 1571
Circle 399 on Inquiry Card

UNINTERRUPTIBLE
POWER SUPPLIES

Intended for smaller applications, three
static inverters provide 30, 60, and 100
kW. Digitally controlled, the step-wave
inverter 3-phase, 60-Hz system allows
208 to 480 V in or out; 50-Hz systems
allow 380 V. Also included are sub-
cycle current control to correct voltage
every 700 us; steady-state voltage reg-
ulation; instant fault clearing current;
and overload capacity 125% of rated
kVA for 10 min, or as high as 300%
line-to-neutral current for 10 cycles.
Exide Power Systems Div, ESB, Inc,
Rising Sun & Adams Ave, PO Box 5723,
Philadelphia, PA 19120.

See at Booth 2050

Circle 400 on Inquiry Card
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'The Disk that doesnt Spin.

Megastore goes where a disk drive used to go.

More to the point, Megastore keeps going long
after a disk drive quits. Without motors, bearings,
heads or platters, there’s nothing to wear out, burn out
or crash. No moving parts.

Megastore is the astonishing new fixed-head disk
memory replacement from Ampex that uses reliable
cores instead of rotating media. In the long run it
saves a lot of money.

Megastore provides increased throughput, in-
creased system availability, increased system uptime
and reduced maintenance costs. A vastly better re-
turn on investment.

Unplug your disk and plug in Megastore. You’'ll get
a half-million to four million bytes of capacity (in
half-megabyte increments) that your existing software
can’t tell from the disk it was designed for. The only
difference you’ll see isa major improvement inthrough-

put, because Megastore has a data access time that’s
anywhere from 1000 to 3000 times faster than the disk
it replaces.

Megastore. Ready now as a software-transparent
replacement for Novadisk (Megastore 1223)and DEC’s
RJSO3/RJSO4 Disk (Megastore 11). Also available
as Megastore 4666 for users who wish to provide their
own controller. Other versions on the way. Contact
Ampex Memory Products Division, 200 North Nash
Street, El Segundo, California 90245. Phone (213)
640-0150. Ask for Megastore. Thedisk thatdoesn’t spin.

ANMPEX

Novadisk is a trademark of Data General Corp.

Visit the Ampex Memory Store, NCC Booth 1444.

CIRCLE 64 ON INQUIRY CARD
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SYNCHRONOUS
16k MEMORY BOARD

Fast access units for use with Altair
bus, 8080-based microcomputers com-
bine synchronous operation without
wait states and 16k bytes of low power
Mostek 4096-15 RAM. Refresh circuitry
is located onboard and timing signals
are received from CPU. Power ratings
for model 88-S16K are 5 V at 282 mA,
—5 V at 9.25 mA, and 15 V at 72 mA.
Permitting simultaneous access, Altair
Timesharing BASIC supports four users
although eight can be active with an
increase in response time. It is con-
figured as a partitioned system where
all users have a fixed area of memory
space. MITS, Inc, 2450 Alamo SE, Al-
buquerque, NM 87106.

See at Booth 1733

Circle 401 on Inquiry Card

ONLINE RETRIEVAL
AND ANALYSIS SYSTEM

Used from an online terminal or in
batch mode, the BASIS system con-
tains a storage and retrieval module
designed to search large files of textual
or numeric information by subject area
or data value, and retrieve information
satisfying the search criteria. Other
modules allow users to perform data
analysis and data management tasks.
The software operates on CDC 6000
series, DECsystem 10 and 20, IBM
360/370, Univac, and Sigma computers.
Battelle, Columbus Laboratories, 505
King Ave, Columbus, OH 43201.

See at Booth 1116
Circle 402 on Inquiry Card

DISTRIBUTED
PROCESSING SYSTEM

System 7000 permits concurrent data
entry, data processing, file management,
and data communications functions at
local or remote locations. A 16-bit mi-
crocomputer, capable of high speed
multitasking operations, provides intel-
ligence for model 7115 standalone and
7110 master control terminals. System
employs an interactive COBOL compiler
enhanced for data entry. Master termi-
nal with 64k bytes of memory supports
up to seven local or remote terminals,
four mass storage units, and 45-char/s
to 600-line/min output printers. Inforex
Inc, 21 North Ave, Burlington, MA 01803.
See at Booth 1691

Circle 403 on Inquiry Card
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CRT TERMINAL

By means of microprocessor architec-
ture, the 1500 is able to offer as stan-
dard features a built-in numeric cluster,
cursor addressing, printer interface,
u/lc, a display of 24 lines of 80 col,
insert/delete line, dual intensity, and
speeds up to 19.2k bytes/s. These fea-
tures and capabilities were previously
found only in CRTs of buffered or edit-
ing variety. At the networking level, the
Modular One family has been expanded
to include mainframe protocol compati-
bility for Burroughs (/b), Honeywell
(/h), and Univac (/u) computers. Hazel-
tine Corp, Greenlawn, NY 11740.

See at Booth 1791

Circle 404 on Inquiry Card

120-CHAR/S TELEPRINTER

EDT 1232 keyboard send-receive (KSR)
has a 1024-char buffer which permits
effective character throughput of 120
char/s, eliminating the need for carriage
return/line-feed fill characters. The
unit’'s expanded carriage permits a full
132 print positions per line. Its std
ANSI 4-row keyboard is capable of gen-
erating all 128 ASCII characters, includ-
ing u/lc. The terminal transmits and
receives data at 10, 30, and 120 char/s,
switch selectable, in serial form. West-
ern Union Data Services Co, 70 McKee
Dr, Mahwah, NJ 07430.

See at Booth 2008

Circle 405 on Inquiry Card

MINIATURE
CARTRIDGE DRIVE

A microprocessor-compatible drive,
model 200 MINIDRIVE™ uses 3M’s
DC100A cartridge. The 3 x 4 x 4.125”
wide (7.6 x 10.2 x 10.48 cm) unit fea-
tures design simplicity. An aluminum
base plate provides mechanical integ-
rity with automatic and positive car-
tridge positioning. A solid-state optical
tachometer in the servo loop permits
precise speed control of the low iner-
tia dc motor. Available with 800-bit/in
or optional 1600-bit/in packing density,
resulting in a transfer rate of 24k or
48k bits/s at 30 in/s, the unit stores
from 168k bytes to 772k bytes of data.
Qantex, Div of North Atlantic Industries,
200 Terminal Dr, Plainview, NY 11803.

Qantex

See at Booth 1842
Circle 406 on Inquiry Card

DOUBLE-SIDED
FLOPPY DISC DRIVE

Offering twice the online storage of
std drives, and 3-ms access time, the
SA850/851 double-sided single/double
density drive is the same physical size
as the SA800 floppy (4.62 x 9.50 x
14.25”, 11.73 x 24.13 x 36.20 cm); and
is media interchangeable with the IBM
3740, S/32 single-sided, as well as IBM
series/1 (model 4964) and 3600 series
2-sided, drives. The units read and
write on any industry std diskette as well
as the IBM 2-sided diskette 2. A dual
index sensor differentiates between
single and 2-sided diskettes. Shugart
Associates, 415 Oakmead Pkwy, Sunny-
vale, CA 94086.

See at Booth 1085
Circle 407 on Inquiry Card

DUAL DISKETTE DRIVE

Model 270 records and retrieves data on
two removable flexible diskettes, pro-
viding 6.4M bits of data storage un-
formatted, or 3.8M bits in IBM 3740
format. Double density capability in-
creases capacity to 12.8M bits. The
drive is the size of most single dis-
kette drives: 8.6 x 4.4 x 15.0” (21.8 x
11.2 x 38.1 cm), and has 33-ms ran-
dom average seek; track to track ac-
cess is 10 ms, including head settle
time. The unit has 28-W power con-
sumption; heat dissipation is only 109
BTU/h. PerSci, Inc, 4807 Glencoe Ave,
Marina del Rey, CA 90291.

See at Booth 2014

Circle 408 on Inquiry Card

CRT TERMINAL

intelligent terminal combines alpha-
numeric and graphics display capa-
bilities and allows users to choose be-
tween color and black and white in a
single unit. Internal operations are
controlled by a Z80 microprocessor.
Keyboard is made up of 61-key type-
writer layout, 12-key cursor/function
pad, and 12-key numeric/function pad.
Communications capabilities are syn-
chronous or asynchronous, 110 to 9600
baud program-selectable. Three serial
ports are provided. Ramtek Corp, 585
N Mary Ave, Sunnyvale, CA 94086.
See at Booth 2039

Circle 409 on Inquiry Card
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NOW DELIVERING

Million
Word
Computer

Sp ping ; ‘
Four-way memory protection. Privileged instructions
with 1/O allocation & protection.

Whole

Line of
Peripherals

& Software

= T

-

€1

mplete selection of peripherals

' THE PAC E. Comp ;
Both military & commercial specs. Fully integrated &

documented. Supported by a wide range of systems
software including RMX/RDOS.

That'sWhy We're #1in
Mil-Spec Computer Systems

MIL-SPEC
Computers

4900 Old Ironsides Drive, Santa Clara, CA 95050. (408) 988-2900. TWX 910-338-7350.
In Europe: 645 Hanau, Muehlstrasse 19, Germany, 06181 15011, TWX 418-4170.
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CRT TERMINAL

Model 4041 has a full edit keyboard;
the 119 keys include CRT function keys,
editing keys, and system function keys.
Optionally available are 15 function keys
and eight additional editing keys. Also
shown will be the Teledisk 2020 micro-
floppy disc terminal that is designed
with two independent baud rates—one
for the remote teleprinter or CRT and
the other for a modem. Teleray, Div of
Research, Inc, Box 24064, Minneapolis,
MN 55424,

See ai Booth 1847
Circle 410 on Inquiry Card

MINICOMPUTERS

Model 5116 single-board minicomputer
in a floppy-disc-configured system con-
tains 16 g-p registers, direct addressing
to 64k bytes of memory, a microbus,
and 256k-byte disc drive. Three other
systems are the 8/16 16-bit program
development system with a 2.5M-byte
disc and 30-char/s printer; the 8/32 32-
bit scientific system operating FORTRAN
IV on 500k-byte memory with two 80M-
byte disc drives; and a 7/32 32-bit
commercial business system with 256k-
byte memory and two 300M-byte discs.
Interdata Inc, a unit of Perkin-Elmer
Data Systems, 106 Apple St, Tinton
Falls, NJ 07724.

See at Booth 1483

Circle 411 on Inquiry Card

INTELLIGENT TERMINAL
SYSTEM SOFTWARE

Maximizing the use of data gathering
networks to increase throughput, Level
Il Data Entry System (IDES) is a power-
ful general-purpose package developed
for use with series 30 and 40 intelligent
terminals. The application-oriented soft-
ware consists of custom forms-gener-
ation procedures and data entry pro-
gramming. This provides data entry,
editing, and control with local data stor-
age, concurrent local printing, and batch
or interactive data transmission. Inco-
term Corp, 65 Walnut St, Wellesley
Hills, MA 02181.

See at Booth 1870

Circle 412 on Inquiry Card
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AUDIO/DATA
COMMUNICATIONS UNIT

As a general-purpose controller, the
ADC1500 is linked between the com-
puter and telephone system to provide
computer, voice, and FSK response to
remote terminal devices. The unit multi-
plexes terminals through a single, serial
communications channel. It handles up
to 32 I/0 lines with receiver data sets
in 2-line increments, and provides up
to 123 words (32-word increments).
Other features include ASCII speeds of
110, 150, and 300 baud; and simulta-
neous operation of multiple 1/0 lines.
Wavetek Data Communications, PO Box
651, San Diego, CA 92112.

See at Booth 1253

Circle 413 on Inquiry Card

MID-RANGE MINICOMPUTER

Eclipse S/130 features a user-micro-
programmable control processor for
high speed and supports concurrent
timesharing, batch, and real-time oper-
ations. Packed in a 12-slot chassis with
up to 256k bytes of MOS, core, or mixed
main memory, the unit has bit, byte,
word, and block instructions, as well as
hardware interrupt vectoring and stack
facility, multiply/divide, and automatic
program load. Writable control store
of 1k 56-bit words or p/ROM control
store of 2k 56-bit words are available
for custom instructions. Data General
Corp, Southboro, MA 01772.

See at Booth 1215
Circle 414 on Inquiry Card

TAPE MESSAGE
DISPLAY SYSTEM

A specialized message display system
that provides key information about tape
and disc mounts/dismounts directly at
each peripheral unit, the 9850 display
system uses the 20-char Burroughs
Self-Scan Il as the display device. Each
display unit is microprocessor con-
trolled, eliminating system downtime
due to failure of a central control unit,
and allowing each display unit to per-
form its own diagnostic self-testing to
identify failure. Texas Digital Systems,
Inc, PO Box 3701, Bryan, TX 77801.

See at Booth 2075

Circle 415 on Inquiry Card

HANDHELD TERMINALS

Interactive alphanumeric terminals in-
clude the HT/3 which displays a single
line of 12 char and the HT/4 with 24
char in two lines. HT/5 has an annunci-
ator display of 12 labeled lights which
the computer system can turn on, off,
or blink. The HT/8 provides display
buffer capacity for 80 letters, numbers,
and symbols, and operates at 10, 15,
30, or 120 char/s in full- or half-duplex
mode. All provide 2-way, bit-serial,
asynchronous communication of ASCII
codes, and are RS-232-C compatible.
Termiflex Corp, 17 Airport Rd, Nashua,
NH 03060.

See at Booth 1600

Circle 416 on Inquiry Card

UNINTERRUPTIBLE
POWER SYSTEMS

Providing precisely conditioned power
for critical data/communications re-
quirements, series 75/415-Hz system is
based on a 75-kVA, 415-Hz frequency
converter which may be used singly or
in parallel for system redundancy or
increased power capacity. The unit con-
verts 60-Hz input power to conditioned
415-Hz output. Efficiency is 86% at full
load. Standard features are output volt-
meter and ammeter, battery voltmeter
and ammeter, system fault alarms, and
line drop compensation, 0 to 5%. Tele-
dyne Inet, 711 W Knox St, Gardena,
CA 90248.

See at Booth 1254

Circle 417 on Inquiry Card

EXPANDABLE
p/ROM PROGRAMMER

The portable model 7, which is the
basis of a versatile programming sta-
tion, contains a 1k x 8 RAM (expand-
able in 1k increments) in its basic con-
figuration. The universal p/ROM du-
plicator is capable of programming all
commercially available p/ROMs. Op-
tions add serial or parallel data com-
munications in interchangeable data for-
mats; remote control by TTY, CRT ter-
minal, or computer; and emulation of
over 200 p/ROMs. Addition of a front
panel converts it into a model 9. Data
1/0 Corp, PO Box 308, Issaquah,
WA 98027.

See at Booth 1143
Circle 418 on Inquiry Card
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Alumax Mic-6 cast aluminum plate.
All it needs are your finishing touches.

By the time our Mic-6 cast plate reaches you, the tough work has
already been done. It’s been stress-relieved, precision-machined and
cut to size. All you do is finish it.

What can you do with it? Almost anything. Mic-6 can be sawed,
drilled, tapped or milled. And it can be welded or anodized. All at
speeds compatible with today’s processing equipment.

Mic-6 is held to exceedingly close tolerances. Plate thickness is
+.005". And its fine, precision-machined surface finish (typically 25
micro-inch) eliminates the high costs of in-plant surface machining.

All in all, it's the “answer material” for computers, printing sys-
tems, instrumentation, electronics and other high-spec OEM indus-
tries. It saves you the costs of permanent mold castings. And frees
you from the eccentricities of wrought plate.

See your nearby Alumax distributor. Or write for the Mic-6
brochure that gives you complete information and specs.

Mic-6 cast aluminum plate from Alumax. We started it, you

finish it.

MILL PRODUCTS INC.

A subsidiary of Alumax Inc. 5555 E. Highway 6, Morris, IIl. 60450
West Coast office: 1495 Columbia Avenue, Riverside, California 92507
CIRCLE 66 ON INQUIRY CARD
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You know now that;
western peripherals

is NUMBER ONE
in Magnetic fape

ontrolers T —

NOVA and s

DIGITAL EQUIPMENT CORPORATION

PDP-11 minicnmpuﬁeré.

You should also know
we make the best

Disc Gontrollers for
these minicomputers too.

For all NOVA’s, NOVA-emulators and PDP-11’s-Like our
Tape Controllers, the Western Peripherals Disc Controllers
are fully embedded. Engineered to take advantage of the
latest in solid state technology, they offer the best combi-
nation of performance, reliability and cost. Features that
make them preferred include: Total DG and DEC software
compatibility, media compatibility, and accommodation of
virtually any cartridge drive including front load, top load,
or 10-high up to 100 megabytes.

WRITE FOR COMPLETE INFORMATION

western peripherals

(714) 991-8700 - TWX: 910-591-1687 - Cable: WESPER
1100 Claudina Place, Anaheim, CA 92805

CIRCLE 67 ON INQUIRY CARD

chc PRODUCT REVIEW ‘Q

VIDEO DATA TERMINAL
Teletype-compatible VC303A features
RS-232-C interface, 12” nonglare CRT
(displaying 1920 char), keyboard with
auto-repeat and cursor control key
cluster, direct cursor addressing, eight
switch-selectable data rates from 110
to 9600 baud, and composite video
output for up to 30 slave monitors.
Lower case, switched serial and parallel
auxiliary interfaces, and special char-
acter fonts including APL and French
are optional. Volker-Craig Ltd, 266
Marsland Dr, Waterloo, Ontario N2J
3Z1, Canada.

See at Booth 1095
Circle 419 on Inquiry Card

SOLID-STATE MASS MEMORY

Organized to look like a rotating head/
track magnetic disc memory, the solid-
state semiconductor disc memory uses
CCDs as memory elements. Providing
capacity for up to 1M-bytes in one 8-
board system, the unit has an average
access time of 500 ns, transfers data
at 2 to 4 MHz, and requires <100-W op-
erating power. Plug-in memory boards
carry CCD chips; capacity is field ex-
pandable in 128k-byte increments. Alpha
Data Inc, 20750 Marilla St, Chatsworth,
CA 91311.

See at Booth 2071
Circle 420 on Inquiry Card

UNINTERRUPTIBLE
POWER SYSTEMS

Rack mount 82000~ series, 500 VA to
1500 VA, single-phase output systems
feature high reliability, rugged con-
struction, external batteries, and excel-
lent noise suppression. Output voltage
variations do not exceed 20% of the
steady-state value for step-load changes
of 50% . Low level battery contacts are
provided with optional audible alarm
and acknowledge switch; transfer alarm
relay contacts are provided with op-
tional transfer switch. Topaz Electronics,
3855 Ruffin Rd, San Diego, CA 92123.

See at Booth 1177
Circle 421 on Inquiry Card
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The new generation
of Diskette Drives is here
and under control.

PerSci has it—a family of diskette drives In fact, with addition of a power supply and
“design-years” ahead of competitive drives—now keyboard to the PerSci subsystem, the user can
available in complete low cost sub- , 2E8 L perform many floppy disk

routines without additional
hardware or software.

systems for interface to 8080, 2
6800 and other major micro-

processors. Controller features include:
The Highest 0 8080 microprocessor
Performance O Formatter/control IC
Diskette Drives: 00 4K disk operating

system

O 1K data buffer

0 8080 or 6800
microprocessor interfaces
[0 RS-232 serial interface

optional
O IBM data format

An Economical Diskette
Drive Subsystem
A complete subsystem including a
single diskette drive (Model 70), the
Model 1070 controller with interface and
a controllerto-disk-drive cable is available
in single units or OEM quantities. For
double capacity, a dual diskette drive
(Model 270) subsystem is also available.
Don't settle for yesterday’s diskette
drive. Get the new generation
under control from PerSdi,
4087 Glencoe Avenue,
Marina Del Rey, CA 90291
(213) 822-7545.

PerSci diskette drives,
both single and dual
head units, offer a com-
bination of performance
features unique in the
marketplace while still
maintaining compatibility
in existing systems:
O Voice coil positiol
for access spe
seven times fa
than competiti
(76 tracks in 1

O Alow power all DC
reduces cost and assures high
reliability

O Automatic electric loading simpli-

fies operation and protects media

0 Small size permits 5 single

drives or 4 dual drives to be ,.
mounted vertically in a 19 in. rack |

The Most Powerful
Diskette Drive Controller
The PerSci Model 1070 Diskette
Drive Controller puts the advanced
performance of PerSci drives to
work in microprocessor based
systems. An IBM format com-
patible, “intelligent” controller,
the Model 1070 will handle
from 1-4 drives with minimum
demand on the host system.

Peripherals a
Generation Ahead.

CIRCLE 68 ON INQUIRY CARD 129



l NCC PRODUCT REVIEW

DISTRIBUTED
PROCESSING SYSTEM

Mainframe architecture of the 1600
allows maximum concurrent processing,
modularity, and balanced cost/per-
formance. The disc-based ECOS op-
erating system permits a multitask en-
vironment featuring interactive process-
ing, batch processing, media conver-
sion, and remote batch transmission
sharing the same files and peripherals.
The system supports model 1675 CRT
keystation terminals displaying up to
1920 char, located locally or remotely.

s X 38 Harris Corp, Data Communications Div,
Memodyne Corporation, one of the leading digital cassette recorder 11262 Indian Trail, PO Box 44076,

manufacturers with thousands of working units around the world, offers a Dallas, TX 75234,
wide variety of recording devices designed to provide you, the user, See at, Booth 1333
with low cost yet highly reliable records —~records that can then be Clrela 3% o1 lnaiiey Cord
computeranclyzed quickly and easily. ircle on Inquiry Car

Complete 1to % channel data loggers that

generate cassette tapes compatible with
Memodyne Universal Readers for most com-
puters, Texas Instruments 733ASR Terminals, or
Wang Laboratories 2200 Computers.

Write for information on Models 2221, 2821,
and 2221W.

Portable recorders which accept Serial R$232C
data up to 1200 Baud and/or Parallel ASCIl data
—compatible with Wang Laboratories 2200
Series Computers.

Write forinformation on Models 2474W and 2184W.

FIXED DISC DRIVE

Providing up to 74M bytes of memory
in a7 x 235 x 19” (17.8 x 58.7 x 48
cm) package, the 3300 series includes
six moving-head models in capacities
starting at 12.4M bytes. Two fixed-head-
only models provide capacities of 2.97M
and 5.94M bytes. Fixed heads can be
added to moving-head models to a
max of 2.2M bytes; they have an avg
access time of 10.1 ms and can be

accessed while positioning the moving
heads. The drives feature compact ro-
High speed continuous recorders for computer tary positioner, 1BM .3340 W|ncr.\este‘r-
interfacing. Complete with Read/Write type heads, and media. Max weight is

electronics. 65 Ib (29.5 kg) including power supply.
Wirite for information on Models 763 and 3783V. Okidata Corp, 111 Gaither Dr, Mt

Laurel, NJ 08054.

Incremental Read/Write recording systems for S?e o ooy 153.3
microprocessors and off-line terminails. e o Circle 423 on Inquiry Card
Write for information on Models 333, 2343, |
3173 and 3183.

OCR DOCUMENT TRANSPORT
AND READER

When used with the company’s M9 elec-
tronic module, the Datareader provides
oftine storcige, and many otheruses, high level character resolution and front

Wirite for short form catalog and Models 173, panel sensitivity adjustments for tuning
208, 816 and 217W. or detuning recognition circuits. Verti-

cal adjustment of read heads allows
scanning of forms from a min of 1 x 2.5”
For even faster information, call (617) 527-6600 or telex 92-2537. Also feel free to (2.54 x 6.35 cm) to a max of 6 x 8.75”
write for the following: (15.24 x 22.225 cm). Unit can read and
- Handbook on Incremental Digital Tape Cassette Recording process up to 3900 documents/h in a
- “Interfacing the Hand Calculator with Memodyne Digital Cassette Recorders” variety of fonts. Additional features in-
- “Recording Binary Code on the Philips Cassette” clude a jam detection device and auto-

feed mechanism to ensure single doc-
Memodyne

ument selection. Key Tronic Corp, Bldg
14, Spokane Industrial Park, Spokane,
CORPORATION WA 99216.
385 Elliot Street, Newton Upper Falls, MA 02164 Tel. (617) 527-6600 TELEX 922537 See at Booth 1354
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