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Introducing

push-button

microprocessor system debugging.

HP’s 1611A Logic State Analyzer ... Dedicated to all 8080 or 6800 based systems.*

Maintain testing control. LED indicators show status
at all times. You can monitor system operation

at normal speed or stop the microprocessor and give
control to the 1611A for single or multiple keyed steps.

View program flow in mnemonics.
With CRT data and addresses select-
able in either hexadecimal or octal
formats and external lines in 1's and 0’s.

Enter data quickly and easily. The hexa-
decimal keyboard makes trigger and qualifier
data entry as easy as operating a calculator.
And the CRT display gives you a quick
visual check on your entries.
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Pinpoint
virtually any
specific event.
Trigger on
address, data, or
external signals. ..or
on any combination of
the three. You can also
qualify the trigger by
bracketing the address and
opting to trigger on the nth
occurrence of the trigger word.
TRIGGER ENABLE and DISABLE

keys act as arm and disarm circuits
providing unparalleled pinpointing flexibility.

Move the display
window. Delay up to
65,472 qualified clocks

or memory transactions from

the trigger word. Or, pre-trigger to
see up to 63 bytes leading up to the
trigger word (negative time).

Choose your display.
Either mnemonic or
absolute (op codes).
Roll the display to
view any 16-line slice
ofthe 64-byte memory.

Obtain
program and
timing data.
Qualify the display with
TRACE TRIGGER and see only
those bytes that match your trigger
inputs . . . all write instructions, for
example. Press COUNT TRIGGERS and
the 1611A displays the number of trigger
occurrences between the TRIGGER ENABLE
and TRIGGER DISABLE entries,

Push TIME INTERVAL and you get

a display of actual elapsed time

between selected points in your

program on your hardware.

The 1611A should be on hand when
you start up your microprocessor-
based system. Imagine the time
you’ll save with push-button opera-
tion and an unparalleled view of your
system’s operation; viewing things
dynamically that you never could
see before. And there’'s more . . .
self test; trigger outputs to drive
external equipment; error messages
to warn of improper operation or
setup; and the choice of two initial
“uP personality modules” that
let you tailor the 1611A to either
8080 or 6800 based systems.

I

HEWLETT hp. PACKARD

Sales and service from 172 offices in 65 countries.
1507 Page Ml Fows Paio Ao, Callorma 94304

Lo assistance call Wastnglon (301) 948 6370, Cruc: (312) 677 0400
Allanta 1404) 434-4000 Los Angeles (213) 8771282
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Let HP’s 1611A, priced at
$5,000** help you speed development,
production-line testing or service.
Ask your local HP field engineer
for all the details. Ask him about HP’s
digital seminars too. He can tell
you when one will be held in your
area and how you can attend.

*and more modules for other microprocessors to come.
**Domestic U.S.A. price only.

Managing
the data domain.
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The Class of '77

It's the Kennedy 9000 Series Digital Tape Transports—
the culmination of years of experience in defining,
designing and refining a product line. All Kennedy
Tape Transports possess features found in no other
line — features such as front accessible off-line
test panel, linear non-contact (Mag Pot) position
sensor, interchangeable electronics and capacitive
linear-loop sensing on our vacuum column machines.
Performance is equally impressive, with data
transfer rates to 200KHz and tape speeds to 125 ips.
But features and performance are only part of the story.
Kennedy products have always been designed and
built to be the finest in the field.
We call it class. So will you.

KENNEDY CO.

540 W. WOODBURY RD., ALTADENA, CALIF, 91001
(213) 798-0953
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Tally’s low cost of ownership package. ..
One printer family . . .
Three speed ranges.

e
.

o L

55 to 150

lines per minute

40 to 100

lines per minute

70 to 200

lines per minute

The Tally serial printer family.
Three speed ranges. And very little
price difference from model to
model. An ideal OEM package.
High parts commonality. Low

optimized bi-directional printing
that includes skipping over blank
spaces at three times the print
rate — delivers twice its rated speed
by cutting throughput time two to

Tally Corporation, 8301 S.180th St.,
Kent, Washington 98031.
Telephone (206) 251-5524.

integration costs. No scheduled
maintenance. Design simplicity for
inherent reliability. A variety of
interfaces. Low prices.
From40lines per minute through
200 lines per minute. The Tally
T-1200 at 120 characters per
second. The Tally T-1202 — with

three fold. And the new Tally
T-1602 at 160 cps with optimized
bi-directional printing keeps pace
with line printer speeds.

There’s so much more to tell so
call your nearest Tally sales office
for all the facts.

OEM Sales Offices: Boston (617) 272-8070, Chicago (312) 956-0690

Los Angeles (213) 378-0805, Melbourne Beach (305) 724-0480

New York (516) 694-8444, San Antonio (512) 733-8153

San Jose (408) 247-0897, Seattle (206) 251-6730, Business Systems (415) 254-8350
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ELECTRO 77

Consisting of 42 half-day sessions, the professional program at this year's
convention highlights technological advances in microcomputer hardware
and software, memory devices, and communications, and examines tech-
niques for testing complex digital assemblies

DESIGNING A MICROPROCESSOR-BASED TERMINAL
FOR FACTORY DATA COLLECTION

by William S. Holderby

Choice of the appropriate microprocessor for control, such as for use in
a factory data collection terminal to distribute a small part of the central
system’s intelligence, permits superior system designs

SWITCHING POWER SUPPLIES: SPECIFICATION CRITERIA

by James H. Burens

Specifying a switching power supply requires more details on more items
than an equivalent linear supply. The facts presented here can simplify
the problem

SERVO CONTROL TECHNIQUE ENHANCES PERFORMANCE

OF DISC STORAGE UNITS

by Terry W. Wright

When applied to magnetic disc storage units, this servo technique, which

embeds servo data in data storage tracks instead of requiring a separate
servo surface, achieves increased capacity and performance at low cost

ELECTRICAL SCANNING REDUCES BACK-PANEL TESTING TIME
by Michael Karr
A different perspective on designing continuity testers for large back panels,

featuring an innovative test card design, makes use of electrical scanning
of pins to increase testing speed

LOW COST A-TO-D CONVERSION
DURING MICROCOMPUTER IDLE TIME

by Howard A. Raphael

Two simple approaches to analog-to-digital conversion—the VCO and one-
shot method—both work well and can be performed when a microcomputer
is otherwise inactive

COMPLETE MICROCOMPUTER CONTROL SYSTEM DEVELOPS

AND DEBUGS PROGRAMS ONLINE IN HIGH LEVEL LANGUAGE

Process measurement and control microcomputer system uses sophisti-
cated interactive real-time interpreter to reduce software development and
checkout time and cost



microFORTH®
The High-Level Language For
Microprocessor Development
Systems

microFORTH will Simultaneously:
Slash Software Development Time Up to 90%

Users find that software development time is cut from three to ten times. Save
important development time and money beginning today! Write for results of a
recently completed study.

Slash Memory Requirements Up to 90%

On development systems — microFORTH's operating system provides powerful
interactive high-level capabilities and runs independently of any other system in less
than 8K plus diskette. Compare with Intel’s PLM, requiring 64K plus diskette!

In production systems microFORTH produces programs 50° smaller than
assembler code, 60-90% smaller than PLM or other high-level languages!

Produce Transportable Programs

High-level microFORTH js processor independent! This gives you anew flexibility in
choosing microprocessors; you can change later without extensive re-programming

Cut Run Time By 60%

microFORTH runs several times faster than other high-level languages. This speed
difference can be critical in your present or future microcomputer applications

The microFORTH software price including Primer, Technical Manual and telephone
Hot Line consultation is $2,500.00 plus options.

For further information on microFORTH and applications, call or write
] .
815 Manhattan Ave., Manhattan Beach, CA 90266 (213) 372 8493
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ROYTRON

tape regeneration system

Punch accommodates almost
all varieties of commercial
tape including mylar,
metallized mylar and

mylar composites from

5to 8 channels.

Punch rate is 60 cps.

Photoelectric reader has a
stepping motor tape transport
and LED phototransistor
tape-sensing system

for reliable operation.

MODEL 1560-R
Reader/Punch

High speed, compact. with
self-contained power supply and
electronics, complete in attractive
noise-dampening housing
Dimensions: 16” x 16” x 102"
Weight: 42 |bs

Other models for direct connection
to on-line systems are also available.
All made in U.S.A.

for full details, write or call

| sTAFF

Publisher and
Editorial Director
Robert Brotherston

Associate Publisher
Anthony Saltalamacchia

Editor
John A. Camuso

Managing Editor
Sydney F. Shapiro

Technical Editor
George V. Kotelly

West Coast Editor
Jonah McLeod
San Jose, Calif
(408) 225-6141

Associate Editor
Peggy Killmon

Assistant Editor
Joanne O’Donnell

Editorial Assistant
Betsy Ann Leavitt

Editorial Advisory Board
Jack B. Dennis
Gordon S. Mitchell
Brian W. Pollard
Ralph J. Preiss
ex Rice

Contributing Editors
Richard Ahrons
A. S. Buchman

H. S. Miller

Harold H. Seward

Production Manager
Judy Lober

Advertising Production
Stephanie L. Clark

Art Director
James Flora

Technical Illustrator
Charles Manchester

Circulation Manager
Alma Brotherston

Marketing Manager
Geoffrey Knight, Jr.

Assistant Marketing Manager
Megan Kern

Research Associate
Sidney Davis

Business Manager
David C. Ciommo

Vice President-Sales
Lindsay H. Caldwell

Editorial & Executive Offices
11 Goldsmith St
Littleton, MA 01460
Tel. (617) 486-8944
(617) 646-7872

Editorial manuscripts should be ad-
dressed to Editor, Computer Design,
11 Goldsmith St., Littleton, MA 01460.
For details on the preparation and
bmission of ipts, q t a
copy of the ‘“‘Computer Design Author's
Guide.”

Computer Design is published monthly.
Copyright 1977 by Computer Design
Publishing Corporation. Controlled cir-
culation postage paid at Pontiac, Ill.
No material may be reprinted without
permission. Postmaster: CHANGE OF
ADDRESS—FORM 3579 to be sent to
Computer Design, Circulation Dept., P.O.
Box A, Winchester, MA 01890. Sub-
scription rate to nonqualified subscribers

SWEDA INTERNATIONAL

Litton OEM Products
34 Maple Avenue, Pine Brook, N.J. 07058/(201) 575-8100

IN U.K. — ADLER BUS. SYSTEMS/OEM PRODS., Airport House, Purley Way, Croyden, Surrey, England
IN FRANCE — SWEDA INTERNATIONAL/OEM, 103-107 Rue de Tocqueville, 75017 Paris, France

is $20.00 per year; $2.00 per issue.
Foreign subscription rate is $30.00 per
year; $3.00 per copy. Microfilm copies of
Computer Design are available and may
be purchased from University Microfilms,
a Xerox Company, 300 N. Zeeb Rd, Ann
Arbor, Ml 48106.

4 CIRCLE 5 ON INQUIRY CARD



Protection that adds value. . .

Let your imagination
run wild!

And today we offer you the world's most versatile line of OEM circuit pro-

tectors, so you can. . . :

e Protectany kind of equipment against shorts, overcurrent, overvoltage,
undervoltage—singly or in combination.

e Get precise, temperature-stable protection in any rating from 0.010
to 225 amp, with complete freedom from nuisance tripping and in-
rush problems.

e Boost your product’s reliability reputation by eliminating fuses and
unnecessary service calls.

e Spruce up any front panel with even our lowest-cost breaker
(rocker, pushbutton, and two styles of toggle handle), and let it
double as the on/ off switch.

e Protect air conditioning and heating equipment with a UL- listed
480/600-V protector that's more compact than many 240-V §
protectors, and costs about the same.

e Simplify switching and control schemes with our auxiliary
switch, relay-trip, Du-Con™, and other special- e

function internal circuits. ':')f ’ THE PROTECTOR
; CTOR

These are just some of the ways our products can add ¥
value to your products. You can dig deeper by requesting i
your free Protector Selector—a handy reference chart
loaded with specs, capabilities, and even dimension draw- Loy Jl
ings on twelve top-selling protector lines. Get it fromyour ¢ " A
nearby Heinemann representative (listed in EEM) or *
Heinemann Electric Company, Trenton, NJ 08602.
(609) 882-4800.

is No. 1in
OEM circuit protection.

We keep you out of trouble.

Factories in Trenton, Montreal, Dusseldorf,
Johannesburg, and Melbourne

© Heinemann CIRCLE 6 ON |NQU|RY CARD 6634



LETTERS TO THE EDITOR

To the Editor:

There are several inaccuracies in
Jerry Washburn’s article, “Low Power
Computers: A Make or Buy Decision”
(Computer Design, Nov 1976, pp
120-124). I would like to comment
on those which are particularly mis-
leading with regard to Intersil’s
IM6100 microprocessor. The CMOS
IM6100 and its family of compatible
CMOS RAMs, ROMs, UARTs, and
PIEs are ideally suited for many low
power applications and should have
been more carefully researched.
The following quoted material was
taken from Mr Washburn’s article.

1. “Microprocessors generally are
not I/O oriented . . .”

The IM6100 devotes a class of in-
structions to I/O operations and sup-
ports DMA on a handshaking basis.

2. “Microprocessor chip interrupt ca-
pabilities are minimal . , . ”

Not with the IM6101 Parallel Inter-
face Element (PIE), which provides
a Vectored Priority Interrupt capa-
bility along with its sophisticated I/O
functions.

3. “Minicomputer manufacturers of-
fer a complete line of time-tested . . .
software packages . . .”

Right! And since the IM6100 is PDP-
8/E minicomputer compatible, this
time-tested software support is avail-
able; shouldn’t it have been men-
tioned?

4. “Most (of the high level lan-
guages available for microprocessors)
are limited and inefficient.”

Not true for the IM6100! Excellent
high level language compilers and in-
terpreters are available, including
FORTRAN (8k and 16k), BAsIC, FOCAL,
SNOBOL, LISP, ALGOL, DIBOL, etc.

5. In System Hardware (Table 2),
Mr Washburn completely neglected
Intersil's extensive hardware support
of the IM6100: chip family, PC cards,
and partial, as well as complete, sys-
tems.

Chip Family

Intersil supports the IM6100 CMOS
12-bit microprocessor with a family

6

of compatible CMOS parts (all sec-
ond sourced):

IM6100 CMOS Microprocessor

IM6101 CMOS Parallel Interface
Element (PIE)

IM6402 CMOS UART

IM6508/18 CMOS 1024-bit RAM

IM6551/61 CMOS 256-word x 4-bit RAM

Soon to be released members of the
family include:

IM6102 CMOS Memory Extender, Simul-
taneous DMA, Programmable
Real-Time Clock, Dynamic Mem-
ory Refresh Controller

IM6404 Hex Bus Element/Interface

IM6512 CMOS 64-word x 12-bit RAM

IM6603 CMOS 512-word x 12-bit EPROM

IM6504 CMOS 4096-bit RAM

PC Cards and Partial Systems
(Intercept and Intercept Jr
components)

6900-CONTRL Control Panel Module

6901-M4KX12 CMOS 4K-Word Nonvolatile Mem-
ory Module

6902-CPUTTY IM6100 Microprocessor/Tele-
type™ |nterface Module

6904-INTBUS Universal Bus Expander

6905-WIREWP Universal Wirewrap Module

6906-EXTEND Extender Module

6907-EMC Extended Memory Controller

6951-M1KX12 CMOS 1K-Word Nonvolatile RAM
Module

6952-P2KX12 2K x 12 Programmable ROM
Module

6953-PIEART RS-232 or 20-mA Serial 1/0
Module

6960-SAMPLR CMOS Family Sampler Module
Complete Systems

Intercept Prototyping System
Intercept Jr Tutorial System
IFDOS Dual Floppy Disc System

As Mr Washburn requires, for the
IM6100 “the software tools, CPUs,
and system hardware are all reliable,
field proven, and readily available.”

Stephen L. Diamond
Intersil
Cupertino, Calif

Letters to the Editor should be ad-
dressed:

Editor, Computer Design
11 Goldsmith St
Littleton, MA 01460

You Can Order The Intecolor® 8001

Through These Authorized
Sales Representatives
ALABAMA NEW MEXICO
FLORIDA The Thorson Company
GEORGIA Albuquerque
NONTH CAHOLINA /20555
OKLAHOMA
SO%“&\SRS%IEINA Data Marketing
Assocs., Inc.
Col-Ins-Co., Inc. Norman
30% 3;;;3‘?00 405/364-8320
YLVANIA
The Thrson Company gt socs. inc
Phoenix Wayne g
ARKANSAS WKM Assocs., Inc.
LOUISIANA Pittsburgh
& TaXAkS 412/892-2953
ata Marketing
Assocs., Inc. (Tﬂg)fvslslﬁ
Houston ONLY)
713/780-2511 McCoin Electric
CALIFORNIA Equipment Co.
NEVADA Knoxville
The Tltlors;i)n Clompany 615/584-8411
O WEST VIRGINIA
213/476-1241 (seq Piftshurgh, Pa.)
WYUOTP:PNG Techexport, Inc.
The Thorson Company c&n;%g%%“nznz
Denver
303/759-0809 " %USTRAI%‘IAt I
nderson Digita
cﬁgﬁig‘gg Electronics
NEW YORK Victoria, Aust.
03/543-2077
Bartl&t}l As%?cs., Inc.
ite Plains
DELAWARE Montreal
DISTRICT OF 514/620-3121
COLUMBIA Ottowa
MARYLAND 613/225-0363
VIRGINIA Toronto
Bar'(letée Ars‘sogs., Inc. 416/624-9696
e JAPAN
301/656-3061 Munzig International
IDAHO Japan, Inc.
MONTANA Tokyo, Japan
OREGON 586-2701
WASHINGTON ALASKA
The Thorson Company HAWAII
Bellevue ILLINOIS
206/455-9180 INDIANA
KENTUCKY 10WA
OHIO KANSAS
WKM Assocs., Inc. MINNESOTA
Cleveland MISSOURI
216/267-0445 NEBRASKA
MAINE NORTH DAKOTA
e
RH‘(’)?RE MI(S)H}ND Contact ISC direct.
Bartlett Assocs., Inc. S Is'::ﬂfggp.
Framingham 5965 Peachiree
617/879-7530 Cornars Bkt
MICHIGAN Norcross, Georgia
WKM Assocs., Inc. 30071
Madison Hts. Telephone
313/588-2300 404/449-5961
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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

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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We question the logic of some
of the most successful companies
in the world.

Mosler ITT Gilfillan Raytheon Company
An American Standard Co.
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GTE Information Systems, Inc.

£

k.

CMC, A Division Of Pertec
Compu* Corporation
ey

Ampex Memory Products Guidance & Control Systems Division

Litton Systems, Inc.
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Some of the world’s most successful companies
have reached a logical conclusion about Computer-
Automation’s CAPABLE testers: when it comes
to logic board testing, they're the safest buy avail-
able today.

One reason is experience. We've been design-
ing and manufacturing automatic test systems since
1967. Our first customer was our own Lomp'mys

Naked Mini Division, the

MO G OGO GGG

increase throughput. First with a Fault Detect
Verification System to aid test generation and lower
implementation costs. And first again with an IC
Clip for Guided Fault Isolation to speed trouble-
shooting, using less-skilled operators.

CAPABLE systems are also available with
analog capability and an add-on simulation system
that has a unique offer attached: we'll buy it back
at full price anytime you need to upgrade

(bt

e A iatar o e

industry's second largest
shipper of OEM mini-
computers. Solving
their 35,000 board-a-
year testing problems
has given us the
first-hand experi-
ence necessary to
meet high-volume test requirements in hundreds of
installations for other companies around the world.

And because every company that tests logic
boards has their own unique problems and require-
ments, we make our line of CAPABLE testers
modular. That way, we can build a CAPABLE
system to closely match your test needs and provide
a custom-designed solution at standard-
equipment prices.

All CAPABLE testers are 100% com-
patible, too. Any model can be upgraded
or reconfigured to any other model. Any-
time. So you buy exactly what you need
today. And add to it later, should the need
arise. That means you never have more
tester than you're using or more boards
than you can test.

We build every CAPABLE tester from
the ground up. 80% of our components
are produced in-house, including our own
minicomputer — the
powerful ComputerAuto-
mation 16 bit LSI-II. And
being part of a large,
computer-based company
gives us the advantages

of on-going R&D sup-
port and quantity pur-
chasing leverage not
enjoyed by other test equipment manufacturers.

[t also keeps our CAPABLE testers years
ahead of the field. Our design and tech-
nology have been responsible for one
first after another. First to implement an
Automated Fault Isolation System to

NI T RIAL PRGORRTE I IARION
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to one of our larger stand-alone simulators.

Then, because we build our testers

better, we're able to back them better.
Starting with free customer training,
including user group seminars that cover

operation, maintenance and program-

ming. (And, of course, free installation.)

Then, once you're testing, we don't

disappear. Every CAPABLE tester comes with the
best warranty in the business —a full one-year,
on-site, no-questions-asked warranty. And we offer
expert maintenance on a contract basis, even after
your warranty expires.

We're also available for applications and
engineering consultation on a continuing basis.
Whether you need assistance with
hardware and software

interface require-
ments or simply
updates. Again, free of charge.
But the bottom-line is performance, and
repeated side-by-side benchmark tests have proven
that CAPABLE systems provide more accurate
tests with higher throughput and lower implemen-
tation costs than any other tester on the market.
Of course, there are a lot more reasons you
should consider our CAPABLE logic board test
systems. But we don’t expect you to take our word
for it, even if we are a satisfied CAPABLE cus-
tomer ourselves. So we invite you to question
the logic of some of the other successful
companies shown in this ad. For details,
write or call us.

ComputerAutomation

Industrial Products Division

18651 Von Karman, Irvine, CA 92713, (714) 833-8830. Or, in the following areas, call: New York City (201) 338-8300, Boston (617) 890-7190, Cleveland (216) 777-8700,
Chicago (312) 956-6400, Dallas (214) 358-0278, Los Angeles (714) 833-8830, San Francisco (408) 988-1220. In Toronto (416) 445-1635. In Europe, CAI Ltd. (09 237) 71211
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| cALENDAR

CONFERENCES

MAR 28-30—Data Communications INTER-
FACE ‘77, Fifth Annual Nat'l Conf and
Exposition, Georgia World Congress Center,
Atlanta, Ga. INFORMATION: DataComm
INTERFACE, Inc, 160 Speen St, Framing-
ham, MA 01701. Tel: (617) 879-4502

MAR 28-31—IEEE Internat’| Semiconductor
Power Converter Conf, Orlando, Fla. IN-
FORMATION: Eberhart Reimers, Gen’l Conf
Chm, USAMERDC, AMXFB-EA, Electrical
Equipment Div, Fort Belvoir, VA 22060. Tel:
(703) 664-55%

MAR 29-31—Computer Systems and Tech-
nology Conf, U of Sussex, England. INFOR-
MATION: Conf Dept, Institution of Elec-
tronic and Radio Engineers, 8-9 Bedford Sq,
London WCIB 3RG England

MAR 29-31, APR 5-7, APR 19-21, APR
26-28, and MAY 3-5—Computer Caravan,
San Francisco, Calif; Los Angeles, Calif;
Cleveland, Ohio; Minneapolis/St Paul, Minn;
and Chicago, Ill. INFORMATION: John C.
Forbes & Associates, One Hilltop Rd, Win-
chester, MA 01890. Tel: (617) 729-9244

APR 6-8—Microcomputer ‘77 Conf and Ex-
position, Oklahoma City, Okla. INFORMA-
TION: Dr S. C. Lee, School of Electrical
Engineering, U of Oklahoma, Norman, OK
73019

APR 6-8—Digital Processing of Signals in
Communication, Loughborough, UK. INFOR-
MATION: Institution of Electronic and Radio
Engineers, 8-9 Bedford Sq, London WCIB
3RG England

APR 12-14—Internat’l Reliability Physics
Sym, Caesars Palace, Las Vegas, Nev. IN-
FORMATION : George Ebel, Singer Co, Kear-
fott Div, 150 Totowa Rd, Wayne, NJ 07470.
Tel: (201) 256-4000

APR 13-15—Interactive Design Systems Conf,
Stratford-upon-Avon, England. INFORMA-
TION: Computer Aided Design Centre,
Madingley Rd, Cambridge CB3 OHB England

APR 13-15—Sym on High Speed Computer
and Algorithm Organization, U of lllinois,
Urbana, 1ll. INFORMATION: Prof E. C. Kalb,
Office of Continuing Education and Public
Service, 116 lllini Hall, U of lllinois, Cham-
paign, 1L 61820

APR 15-17—First West Coast Computer
Faire, Civic Auditorium, San Francisco, Calif.
INFORMATION: Jim Warren, Faire Chair-
person, Star Route Box 111, Woodside, CA
94062. Tel: (415) 851-7075
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APR 18-21—American Regional Meeting of
Internat’l Purdue Workshop on Industrial
Computer Systems, Purdue U, West Lafay-
ette, Ind. INFORMATION: Dr T. J. Wil-
liams, Workshop Gen’l Chm, 102 Michael
Golden, Purdue U, West Lafayette, IN 47907.
Tel: (317) 494-8425

APR 19-21—SID Internat’l Symposia, Sher-
aton-Boston Hotel, Boston, Mass. INFOR-
MATION: Lewis Winner, 152 W 42nd St,
New York, NY 10036. Tel: (212) 279-3125

APR 19-21—Electro/77, The Internat’l Elec-
tronics Convention, New York Coliseum/
Hotel Americana, New York, NY. INFORMA-
TION: William C. Weber, Jr, Gen'l Magr,
Electro/77, 999 N Sepulveda Blvd, El Segun-
do, CA 90245. Tel: (213) 772-2965

APR 21-22—Eighth Annual Pittsburgh Conf
on Modeling and Simulation, Pittsburgh, Pa.
INFORMATION: William G. Vogt, Modeling
and Simulation Conf, 348 Benedum Engineer-
ing Hall, U of Pittsburgh, Pittsburgh, PA
15261

APR 25-27—IEEE Internat’l Sym on Circuits
and Systems, Phoenix, Ariz. INFORMATION:
Gen'l Chm, W. G. Howard, Jr, Motorola Corp,
PO Box 20906, Phoenix, AZ 85036. Tel:
(602) 962-3026

APR 26-27—The 25th Annual National Re-
lay Conf, Oklahoma State U, Stillwater,
Okla. INFORMATION: Dr D. D. Lingelbach,
School of Electrical Engineering, 202 En-
gineering S, Oklahoma State U, Stillwater,
OK 74074

APR 26 and APR 28—Invitational Computer
Conf, Hempstead, NY and Philadelphia, Pa.
INFORMATION: B. J. Johnson & Associates,
2503 Eastbluff Dr, Suite 204, Newport Beach,
CA 92660. Tel: (714) 644-6037

MAY 2-5—ISA/77 Conf and Exhibit, Ana-
heim, Calif. INFORMATION: Anaheim/77,
400 Stanwix St, Pittsburgh, PA 15222, Tel:
(412) 281-3171

MAY 3-5—ECOMA-3 (European Computer
Measurement Association), Hamburg, Ger-
many. INFORMATION: Scott N. Yasler,
ECOMA President, c/o Union Bank of Swit-
zerland, Bahnhofstrasse 45, CH-8021 Zurich,
Switzerland

MAY 3-6—EUROCON ‘77, Venice, Italy. IN-
FORMATION: EUROCON ‘77, c/o AEl, Viale
Monza 259, 1-20126 Milan, Italy

MAY 7-8 and JUNE 18-19—Personal Com-
puting Show, Philadelphia, Pa and Boston,
Mass.- INFORMATION: Personal Computing,
Conf and Exposition Management Co, Box
844, Greenwich, CT 06830

MAY 10-14—Minicomputer, Periheral, and
Data Communications Exhibition, U.S. Trade
Center, Milan, Italy. INFORMATION: Mike
Springmann, Office of Internat’| Marketing,
Rm 1014, U.S. Dept of Commerce, Washing-
ton, DC 20230. Tel: (202) 377-4270

MAY 18-22—Hobby Electronics Fair, Phil-
adelphia, Pa. INFORMATION: Aaron Koz-

lov, Project Manager, ISCM, 222 W Adams

St, Chicago, IL 60606. Tel: (312) 263-4866

MAY 24-26—Sixth Annual Sym of Incremen-
tal Motion Control Systems and Devices,
Urbana, I1l. INFORMATION: Dr B. C. Kuo,
University of lllinois, Dept of Electrical En-
gineering, Urbana, IL 61801. Tel: (217)
333-4341

MAY 24-26—Internat’l Exposition of Mini/
Micro Computers and Microprocessors, Pa-
lais de Exhibitions, Geneva, Switzerland. IN-
FORMATION: Joseph C. Maurer, Industrial
G Scientific Conference Management, Inc,
222 W Adams St, Chicago, IL 60606. Tel:
(312) 263-4866

MAY 24-27—PICA-77 (Power Industry Com-
puter Application Conf), Toronto, Canada.
INFORMATION: |EEE, 345 E 47th St, New
York, NY 10017. Tel: (212) 752-6800

MAY 24-27—Seventh International Sym on
Multiple-Valued Logic, Charlotte, NC. IN-
FORMATION: Dr C. M. Allen, Sym Chm,
Engineering Analysis and Design Dept, U of
North Carolina at Charlotte, Charlotte, NC
28223, Tel: (704) 597-2302

JUNE 20-22—IFAC/IFIP Real-Time Pro-
gramming Workshop, Eindhoven, The Nether-

lands. INFORMATION: C. H. Smedemaq,
Philips Research Laboratories, Eindhoven,
Netherlands

SEMINARS

APR 19-21—CAM-I ‘77—Getting CAD/CAM
Together, Arlington, Tex. INFORMATION:
C. H. Link, Executive Secretary and Gen'l|
Mgr, Computer Aided Manufacturing-Inter-
nat’l, Inc, Suite 1107, 611 Ryan Plaza Dr,
Arlington, TX 76011, Tel: (817) 265-5328

SHORT COURSES

APR 30—Introduction to Microprocessors,
U of Alabama, Huntsville, Ala. INFORMA-
TION: Dr -Pei Hsia, U of Alabama, PO Box
1247, Huntsville, AL 35807

MAY 10-12, MAY 24-26, JUNE 7-9, and
JUNE 21-23—Hands-on Microprocessor Short
Course With Free Take-Home Microcom-
puter, Lafayette, Ind; Cleveland, Ohio; Syra-
cuse, NY; and Hackensack, NJ. INFORMA-
TION: Jerilyn Williams, Wintek Corp, 902
N 9th St, -Lafayette, IN 47904 Tel: (317)
742-6802
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9ix smart reasons that make the
MODS 4025 Tape Drive the Intelligent Choice.

Just a few of the reasons why over 5000 units are satisfying customers around the world.

125 ips The fastest speed ever
achieved in a unit this compact
(23)%"x19" x19"). To preserve.tape
durobthry and data qummy the
omes in confact only with
write head and the tgpe
cleaner.
500 ips rewind The
wind speed a mac
has ever been able to Jﬁ(—‘( Dur
ing high speed rewind. tape flies
outof contact with the head and
cleaner. Consequently, tage

wearis miruirmzedl

Volume production Mohawk Data

the largest OEM companies have in-

Automaﬁc threading

system Quick. Transports

automatically thread and

load all industly hub-com-

patible reels. Emr»free Tape

safety sensors ate located at

strategic points thioughout the

threading system—a system

ngineered tfo

in thousands

i world-wide.

ideration, IBM-

type wraparound cartridges
Qre available as an option.

that MDS has e
proven perfecﬂo

Air bearings The MDS 4025 fea-
tures air bearings at all tape tumn-
around pom’rs The tape travels on
a pillow of air, so the edge wear
and tape friction commonly pro-
duced by roller bearings are elim-
inated.

Linear reel servo sensor system
Molded vacuum column sensor
rails and photoelectric sensors cre-
ate the simplest (and therefore,
most reliable) reel servo sensor sys-
tem on the market today. Linear
photoelectric solid state limit sens-
ing in the vacuum columns results
in precise tape position indication.
In addition, gentle, stable pro-
gram-restriction-free tape han-
dling is provided at all speeds,
including high speed rewind.

For more smart reasons about

Sciencesis recognized as a leaderin stalled over five thousand .4025 Sys- 5 Tape Drive
the OEM equipment field. Our 4025 tems to date. Proven quality. Proven era?lno‘l?vfr?tgl;ourgearesi'
Tape Drives are highly regarded for capability. MDS turns smon reasons i

their unsurpassed quality and per- into many intelligent choices. MDS OEM Sales Office.

formance record. It's no wonder that
Boston Herkimer

460 Toften Pond Rd. Palisade St.
Waltham, Ma. 02154

(617) 890-5870 (315) 867-6472

Herkimer, N.Y. 13350

Los Angeles

Q01 E. Cerritos Av.
Anaheim, Ca. 92805
(744) 772-0803
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Data Sciences
The Intelligent Choice.
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COMMUNICATION CHANNEL

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

Possible 1977 WATS

Last month the background and present status of the
Wide Area Telecommunications Service (WATS) were
discussed and analyzed. The primary purpose of that dis-
sertation was to establish a uniform basis of understanding
for this month’s topic—the possible structure of a new
WATS tariff.

When major tariff revisions and rate restructurings
are to be announced by the common carrier, it is im-
perative that the current or anticipated users of those
services be aware of the redefinitions and new rates as
soon as possible—for two major purposes. The first is
so that users can convey to the proper regulatory
agency (ie, FCC), the impact of any redefinition or
rate restructuring on their existing or planned com-
munication systems; and secondly, so that those users
of the service can reanalyze and redesign their com-
munication methods in anticipation of the implementa-
tion of a redefined communication service with new
rates.

Two aspects of the 1977 WATS rates can be identi-
fied with a high degree of confidence at this time.
Based on information obtained prior to the November
4, 1976 aborted filing, the new WATS tariff will reflect
a complete restructuring of the previous geographic
areas of the various bands. The anticipated WATS
filing is expected to divide the Continental U.S. into
three WATS bands rather than five, while maintaining
the concentric circle arrangement of the previous WATS
tariffs. In addition, a fourth band will be identified, en-
compassing Hawaii, Alaska, the Virgin Islands, and Puerto
Rico. It is expected that this new band 4 will also be
inclusive of the new bands 1, 2, and 3. A band 5 also
is expected that will permit locations in the U.S. to
place calls to Canada and Mexico. This U.S./Inter-
national WATS band is expected to be provided only
as an Out-WATS service and not have the corresponding
In-WATS.

The anticipated band 3 is expected to be comprised
of the present band 4 and 5 geographic areas; the
new band 2 is expected to comprise the existing band
2 and 3 areas; and the new band 1 is expected to cor-
respond essentially to the existing band 1 areas.

Both the physical redefinition of a geographic area com-
prising a WATS band and a probable return to the 1974

12

rate ratios are the basis of the rates that will typically be
associated with the new WATS tariff. In the spring of 1976
the FCC had found that the short distance WATS user
was essentially being overcharged with respect to associ-
ated costs, while the longer distance user was being
undercharged. In effect, the FCC was suggesting that
present band 1 and 2 users were subsidizing rates for
band 4 and 5 users. A comparative analysis of present
WATS rates with the 1974 rates clearly indicates that
the recent trend has been toward establishing a uni-
form time charge for all WATS calls. If carried to
its natural conclusions, the trend would eventually
result in a single WATS band for the entire U.S.
with a uniform time-related WATS charge.

The present band 1 full business day (FBD) WATS
charge is typically $900 if the WATS location is New York
City. A band 5 FBD WATS charge for a New York City
location is $1675. In effect, the band 5 charge is only
86% more than the band 1 charge. In 1974, the difference
between the two for a full time WATS line was 270%.
This comparative analysis clearly indicates that the WATS
charge trend has been towards a uniform WATS rate,
regardless of the geographic distance of the calling and
called locations. It has been suggested that a number of
alternatives for new WATS charges are possible. These
alternatives consist of the following:

1. The WATS rate ratio will be returned to the 1974
ratio which would be approximately 270% between
the closest and the furthest band service.

2. It also has been predicted that two complete sepa-
rate rate structures will be provided for In-WATS and
Out-WATS services. At the present time, a band 5 In-
WATS and band 5 Out-WATS service have exactly the
same monthly charge whether full time or measured.

3. The entire WATS tariff concept will be discarded
and a bulk discount rate schedule will be established,
based on the accumulated volume of calls and the
specific geographic area or bands.

4. A bulk discount rate schedule will be implemented
regardless of the geographic area called and will be
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have a digital
communications
probiem...

tape it

. l watl
EPICOM, INC.

Now there’s an economical way to capture
and hold those expensive, annoying data
communications errors for future analysis
and remedial action. It's DATATAPE, a new,
precision taping system developed espe-
cially for datacomm use by EPICOM, Inc.
DATATAPE is easily portable, since it weighs
only 25 Ibs. It records data in real-time at
a switch-selectable speed from 50 to 19,200
BPS. It operates within any line discipline and

Visit Us at DATACOM 77
and INTERFACE °77

records full-duplex data, with or without
status signals. And it even has built-in self-
test capability and a position indicator
which locates specific events to within 8"
of tape.

If datacomm accuracy is important to
your prosperity, investigate DATATAPE today.
Contact EPICOM, Inc., 592 North Douglas
Ave., Altamonte Springs, Florida 32701.
Phone 305/869-5000.

~~~~~
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DATA 1/0
BY BIT
OR BYTE

....for 15,000 hours.

The MFE 250B cassette tape transport is
ideal for program loading, communications
terminals and data acquisition systems.
It’'s Y/ the size of a minifloppy, has a 1/10®
error rate, 366 Kilobyte storage and
a 32 Kilobit transfer rate.

Just 2 moving parts and no mechanical
adjustments assure its constant speed,
accuracy, speed range and reliability.

Computer and communications interfacing
is simplified by your choice of 8 bit
parallel or 8 bit serial option boards —
which include Bi ¢ level —

The ANSI/ECMA Standard.

N\,

Keewaydin Drive, Salem, NH 03079
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strictly determined by the total accumulated volume
of all calling activity from a designated customer
location.

If either of the last two possibilities should become
a reality, the existence of WATS as a separate service
would end. At the present time, an organization utiliz-
ing a WATS service is provided with a specific dial
access line or trunk, designated as a WATS line to
a specified band. Charges rendered by the telephone
company are with respect to activity generated on each
WATS line or trunk. In order for a user to achieve
any significant economic advantage from this WATS
service, he must place long distance calls over that
WATS line. This requirement imposes the burden of
sharing a line or trunk among those individuals in the
customer’s location, which typically places a con-
straint condition so that users experience busy condi-
tions and delays in achieving access to the WATS line.
The objective in designing a WATS network is to return
genuine value for the customer’s costs by balancing the
accessability of the WATS line(s) for the proper grade
of service, while generating a total WATS charge less
than the corresponding toll charge for the same calls.
If a bulk discount rate is implemented, use of specific
WATS lines can be expected to be discontinued. Users
subscribing to such a “bulk WATS” service may merely be
committed to a minimum long distance charge per month
and any long distance charges beyond that amount will
be discounted according to an established schedule.

It is interesting to note that if the bulk discount
concept should be implemented, a severe impact will
be felt by manufacturers and suppliers of computerized
call routing devices. Having recently found a signifi-
cant market, these devices automatically route and
control administrative voice calls among a limited
number of WATS lines. Under such a bulk discount tariff
there would be no limit to the number of dial access
lines and hence no need to route or queue such calls.

Admittedly, these observations are predictive and
speculative in nature. It can be established with a
high degree of certainty, however, that a major revi-
sion in the WATS concept can be expected during the
first half of 1977. The nature of these anticipated
changes can only be more accurately established by
tracking the developments and information available
prior to the actual filing.

Once the filing takes place, it will typically be ef-
fective within 90 days. Such a period allows time for
meaningful responses from the user community to the
appropriate regulatory agency. It is important there-
fore that information system designers and users who
anticipate or are presently using the WATS tariff as
a major arrangement in their data communication net-
work evaluate these possible alternatives and begin
to compile their preferences and positions prior to the
actual filings. It is hoped that the actual filing and re-
sulting FCC approval will be fully cognizant of the
large number of systems that are totally dependent
at the present time on the economies that can be
realized from the proper use of the WATS tariffs. It
would be most unfortunate if repercussions similar to
those that existed during the mid 60s with the revision
of the TelPak tariff were allowed to occur with this
pending revision of the WATS tariff. This column will
address further developments in this important matter
as they become clarified.
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Production economics was only one
of the factors that had to be
considered in the selection of
material for the cabinet of the new
Conrac model 480/25 CRT terminal.
Design, engineering, performance
and appearance considerations also
figured strongly in the eventual
choice of molded Baydur urethane
structural foam for this demanding
application.

Here are some additional
performance benefits of Baydur
structural urethane that you can
program into your own design
engineering needs —

e High strength-to-weight ratio

e Single-shot molding of parts up
to 100 Ibs — even complex, vari-
dimensional shapes

e Smooth, swirl-free surfaces for
easy finishing

e Production process economies:
energy savings, low-pressure
molds

e High dielectric strength, excellent
heat resistance, thermal and
acoustical insulation

* Dimensional stability
Write for our illustrated brochure

and a test sample of Baydur

integral-skin structural foam.

Mobay Chemical Corporation
Polyurethane Division, Code CD-37
Pittsburgh, PA 15205

mﬂhn
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Intel delivers
compatible 4K

Standardize on Intel” 16 pin, 4K and 16K
RAMs, and get all the performance and relia-
b1l1ty advantages youve learned to expect

————  from the industry’s
V «  leading RAM
~ producer.

It all starts
with our
volume— produced 2104A
16 pin 4K RAM. There isn't
a faster 4K anywhere —nor
lower power. And because the
2104A has significantly lower current spikes
than other 4Ks, there’s less system noise and improved
operating margins. In fact, the 2104A has the widest operating margins
available —including # 10% on all supplies. The 2104A is completely com-
patible with both the older 4096 type metal gate and recently-announced
4027 type silicon gate 16 pin 4K RAMs available from other sources.
Planned compatibility keeps your alternatives open.
T T Were now in production on our
BN 16 pin 16K RAM, the 2116. Again weve
Rl planned for compatibility. The 2116, 16K is
completely interchangeable with our 4K

2104A. The 2116 provides four times the

, B density per package at half the power per
bit. Like the 2104A it provides a = 10% margin on power supplies. And
because the 2116 includes an output latch identical to all 16 pin 4K RAMs,
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the first
and 16K RA M.

the need for external latches is eliminated and
conversion from 4K to 16K is simplified. You
can choose from several refresh modes
including 4K compatible 64 cycle or
RAS-only 128 cycle. The 64 cycle
refresh improves memory
throughput by doubling the
time between refresh cycles.
This mode also enhances
page mode operation and
reduces refresh standby
power by 15% or more without any in-
crease in operating power. And to make
your design job even easier, we've provided the 3242
Address Multlplexer/ Refresh Counter.
Whether you re lookmg INTEL 16 PIN, 4K & 16K RAMs

Part Mem. Max. Access Cycle Max. Ipp

fOI' the performance advantage Number | Capacity Time (ns) Time (ns) (mA)

in 16 pin 4K RAMs or for the 2104A1 | 4K 150 320 =

: ; 2104A-2 4K 200 320 32
easiest way to get a 16K into 2104A3 | 4K 250 375 30
your new designs, youll find 2i0ang |2 00 2 »
Intel delivers your best choice— 565 T 6k o o p=
the 2104 A or 2116. | 21164 16K 300 425 65

For Data Sheets and our 16-page Application Note, use the reader
service card or write Intel Corporation, 3065 Bowers Avenue, Santa

Clara, California 95051.
e ® ®
intal delivers.

Circle 13 for technical information. 17
Circle 114 for technical information and a demonstration.
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Glass Fiber Lightguides
To Be Evaluated For
Data Signal Transmission

Online evaluation of a lightwave
transmission system that will carry
voice, data, and video signals over
a cable of glass fiber lightguides
could result in expanded telecom-
munications capabilities. Tests will
begin in Chicago, Il by mid-1977
under the direction of Bell
Laboratories and AT&T, in coopera-
tion with Illinois Bell and Western
Electric.

Light pulse signals will be carried
for about a half mile between the
Brunswick building in Chicago’s Loop
and an Illinois Bell central office
(Franklin); and then between the
Franklin office and a second central
office (Wabash) about a mile away.
Total transmission distance will be
about 1% miles (approximately 1
km). This evaluation will be a fol-
low-up of tests on an experimental
system conducted at the joint Bell
Labs-Western Electric facility in At-
lanta, Ga (see Computer Design,
Mar 1976, pp 30, 34).

The planned system evaluation
should be completed in 1978. If
determined to be economically fea-
sible and to provide operational ad-
vantages, lightwave systems could
be in use by the early 1980s between
telephone switching centers in metro-
politan areas. Later, the systems might
be expanded for long distance data
transmission.

A single half-inch diameter cable
containing 24 low-loss silica light-
guides will be installed in standard
telephone company ducts and man-
holes. Each lightguide will be con-
nected at one end to a transmitter
module containing either semiconduc-
tor laser or LED light source. The
other end of each lightguide will be
connected to a receiver module
containing a photodetector device
that converts light pulses to elec-
trical signals compatible with those
transmitted within the telecommuni-
cations network.

A single pair of lightguides in the
cable will be able to carry 576
simultaneous conversations or an
equivalent mix of voice and various
types of data signals. Separate pairs
of lightguides in the same cable will
be used to carry Picturephone® meet-
ing service video signals. No ampli-
fiers will be needed to boost signals
along the route.
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Gallium-aluminum-arsenide (GaAl-
As) lasers will produce infrared
light signals at a wavelength
of 0.82 pm at about 0.5 mW average
power output. Accelerated aging
tests conducted at Bell Labs suggest
that this type of laser could operate
continuously for more than 100,000
hours at room temperatures.

A transmitter module modulator
circuit will turn the laser on and
off 44.7 million times/s. Laser power
will be maintained at a constant
level over temperature variations
normally encountered in telephone
company use.

Lightguides will be coated to pro-
tect against humidity, abrasion, and
losses due to bending, and will be
combined into two flat ribbons, each
containing 12 fibers. The ribbons will
be enclosed in a cable that cushions
and protects individual fibers against
damage in field use, and helps mini-
mize transmission losses. Average
signal loss in the encabled fibers
is expected to be 6 dB/km (10 dB/
mi). Laser light pulses could therefore
be transmitted for at least 7 km
(4 mi) without regeneration. A sili-
con “avalanche” photodetector will
convert the light pulses to electrical
signals at the receiving end of each
lightguide.

Of related interest is an announce-
ment that Bell Laboratories research-
ers in Murray Hill, NJ have demon-
strated methods for making 1-km
long glass fibers that are stronger
than stainless steel wires of the
same diameter. In tests the fibers
have withstood pulling forces of more
than 600,000 Ib/in? before breaking.
Accelerated testing has shown that
high strengths can be maintained for
many years.

In the past, only specially pre-
pared glass fibers in relatively
flawfree lengths of an inch or two
exhibited such a high tensile strength.
Even then, the fibers had to be kept
in controlled environments, and when
exposed to the atmosphere—or to
handling of any kind—their strength
deteriorated rapidly.

High tensile strength could reduce
the cost of producing lightguides
and further improve resistance to
deterioration after prolonged wuse.
Long lengths of communications-qual-
ity lightguides likely could be
manufactured reliably with a very
low probability of breakage.

During fabrication a rod of syn-
thetic silica is “fire-polished” with

an oxyhydrogen torch to remove
surface defects and is then softened
by heating in a focused laser beam
that provides an extremely clean
environment for processing. As the
rod is softened, a continuous length
of hair-thin fiber is drawn away and
immediately coated with an organic
resin. The resin and the technique
for applying it give the fiber a highly
durable protective coating without
causing damage to the glass surface.

FCC Decision to Permit
Refiling of Dataspeed
40/4 Tariff Challenged

Overturning a previous staff rejec-
tion, a Federal Communications Com-
mission order released on Jan 5
authorized AT&T to refile a tariff
for the interstate use of its Data-
speed 40/4 data communications ser-
vice. Although the terminal equipment
has been offered by many Bell Sys-
tem companies for intrastate use for
several months, the refiled tariff, to
become effective on Jan 19, will now
clear the way for interstate use of
the system.

The equipment includes a TV-like
screen and printer to display infor-
mation and a typewriter keyboard
for entry of data. It provides high
speed facilities for entering, storing,
displaying, editing, printing, sending,
and receiving large amounts of
information.

However, in a motion filed on Jan
11 before the FCC, the Computer &
Communications Industry Association
(CCIA) asked the Commission to
reconsider and stay the effect of its
order permitting the interstate tariff-
ing pending the outcome of the
Commission’s Computer Inquiry II
(FCC Docket #20828). CCIA moved
alternatively for a stay pending an
appeal to Federal Court.

CCIA’s motion asserts “that there
is a strong likelihood of success in
reversing the decision on its merits.”
Some of the key arguments presented
are that:

“l. The FCC has violated its own
rules formulated in Computer In-
quiry I by admitting in its order
that the Dataspeed 40/4 does, in fact,
perform data processing functions, yet
it fails to prohibit AT&T from offer-
ing the Dataspeed 40/4 as required
by those rules. Further, even if one

COMPUTER DESIGN/MARCH 1977



......

oy

b
o

Get the Delivery
You're Not
Getting From Our
Competition

LET’S

"

......

We're offering Interdata CPUs. .. peripher-
als ...and software on 60-90 day delivery,
because fast delivery is important to you
and your own customers. It makes sense,
the more they buy from you, the more you'll
buy from us. We know who butters our
bread ... OEMSs.

Check our fast delivery with the Interdata
family of low-cost production hardware
and software in configurations that exactly
suit your needs. Like the new 5/16, and
field proven 6/16 and 8/16. With plug-in
options that can be field installed, and a
raft of software to help you from develop-
ment into production.

For high powered applications, take ad-
vantage of our 32-bit 7/32 and 8/32 thor-
oughbreds, addressing 1 MB of memory
and offering performance you'll only find
on large scale, more costly computers.
Ask us about our OEM policy; with unbun-
dled hardware and software pricing, and
market protection via our comprehensive
family of upward compatible minis.

Let's talk about your 1977 specs for OEMs.

NAME _ —
TITLE =
COMPANY ___
ADDRESS ____

CITY _ ___STATE

INTERIDATA®

A UNIT OF

PERKIN ELMER DATA SYSTEMS
OCEANPORT, N.J. 07757 (201) 229-4040. ~ CD-3
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were to assume for the sake of argu-
ment that the offering does perform
some message switching, the fact
that it also performs data processing
requires the Commission, again by
its own rules, to determine whether
the offering is a ‘hybrid communica-
tions service’ or a ‘hybrid data
processing service, which the FCC
has also failed to do.

“2. The Commission has misread
its own findings of fact in Computer
Inquiry I in that the order states
that the original Computer Inquiry
does not address the distribution of
data processing among devices other
than the central computer and that
Chairman Wiley’s concurrence states
that the first Computer Inquiry did
not purport to prescribe rules and
definitions for terminals. CCIA alleges
that such a reading is clearly in
error, arguing that one of the FCC’s
Computer Inquiry I Rules deals
exclusively with remote data process-
ing services, ie, with terminals.

“3. The Commission has ruled
arbitrarily by making its order con-
tingent upon the outcome of Docket
#20828 already in progress. The
CCIA motion states that the Com-
mission has engaged in what amounts
to regulatory coinflipping and that
the order has the effect of preordain-
ing the outcome of Computer Inquiry
II in violation of its General Rules
of Practice and Procedure required in
such regulatory matters.”

Editor's Note: Obstacles to the
service offering were cleared
when the U.S. Court of Appeals
in New York City declined to is-
sue a stay of an FCC order ap-
proving Dataspeed 40/4. The
tariff, therefore, went into effect
on Jan 26.

Communications Systems
Are Cost-Effective In
Network Applications

Higher level languages and com-
pilers oriented to communications
applications are included in two sys-
tem and communications processors
announced by Burroughs Corp, De-
troit, Mich. B 870 and B 860 are
said to be cost-effective in implement-
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ing communications network systems,
particularly those involving distrib-
uted processing and control. They
can control terminals locally or
remotely while concurrently accessing
their own data files and/or communi-
cating with one or more central
computer systems. In addition, they
can communicate with all Burroughs
terminal systems and Burroughs com-
puters in a communications network,
as well as with computer systems
made by other manufacturers.

Models include three general-
purpose systems—the B 876, B 866-2,
and B 866-1—each with a high speed
control memory that houses system
interpreters and master control pro-
gram (MCP). The company’s com-
puter management system includes a
network definition language and a
message processing language for com-
munications  application  program-
ming. The MCP provides multipro-
gramming, virtual memory, job
scheduling, system and communica-
tion reconfiguration, and other system
software features. COBOL and RPG
compilers are provided with the com-
puter management system for local
programming and for applications
that are not oriented to data com-
munications.

B 876 and 866-2 processors operate
at up to 2 MHz; that of the 866-1
operates at 1 MHz. B 876 has up to
147,456 bytes of main memory: 866-2
and 866-1 have 114,688 bytes. B 876
and 866-2 have 24,576-byte (expand-
able to 32,768 bytes) MOS and
16,384-byte bipolar control mem-
ories; the 866-1’s 32,768-byte MOS
control memory is expandable to
49,152 bytes. MOS memory has 632-
ns access time; that of bipolar
memory is 70 ns for two bytes of
data.

The systems can have nine (B 876)
or five (B 866) channels for I/0
devices and subsystems. All 1/0 is
fully buffered and controls may be
added or changed on site.

A separate microprocessor called
a direct memory access control al-
lows the disc I/O control and the
data communications processor(s) to
share memory cycles with the main
system processor. It controls the pri-
ority of access for the three sources
and prohibits any of them from
preempting memory to the detriment
of the other two.

Peripherals and subsystems include
60-char/s printer; 1960-char CRT
display; 85-, 160-, 250-, 400-, and

750-line/min printers; 10-in/s tape
cassette drives; 9-channel, 10k-byte/s
magnetic tape drives; 1M-byte, 266-
ms access time super mini-discs; 243k-
byte, 343-ms access time mini-discs;
and 300-, 600-, and 800-card/min
readers. Three removable disc car-
tridge drives have 4.6M-byte capacity
and 80-ms access time, 9.2M-byte
capacity and 100-ms access time, and
4.5M-byte capacity and 145-ms access
time.

Disc pack drives have 65.2M- and
130.4M-byte capacities and 33.3-ms
access time. Attaching multiple disc
storage subsystems enables data stor-
age of 521.6M bytes.

A B 876 system may be attached
to one or two data communications
processors, each able to service up
to 16 lines concurrently in the full-
or half-duplex mode in a multipoint
and/or point-to-point network. B
866-2 and B866-1 systems can accom-
modate one data communication
processor with up to seven lines.

The data communications proces-
sor is a microprocessor with its own
standard memory of 6k 12-bit words.
This memory houses the network
definition language (NDL) interpre-
ter, which is used to execute NDL
object code. The NDL interpreter
resides on disc and is loaded into
the data communications processor
memory under control of the master
control program. Communication with
the main memory is via the direct
memory access control at a speed
of up to 2M bytes/s.

Data communications processors
are 10-MHz bit-oriented, and operate
concurrently with the main system
processor. They handle all processing
associated with the various line pro-
cedures and managing of the com-
munications lines. Hardware calcu-
lation of cyclic redundancy checks
is included in the data communica-
tions processor to facilitate the han-
dling of data link control, bisynchro-
nous, and other transparent line proce-
dures.

Messages are taken from, and
placed into, queues in main memory
without placing a burden on the
main system processor. The main
system processor becomes involved
only when a complete message has
been assembled and is made avail-
able to it for application processing.
This asynchronous processing by the
data communications processor pro-
vides the user with more efficient line
utilization and increased message
throughput.

(Continued on p 23)



MINI POWER

OEMs Get Both
With The 5/16

Interdata’'s 5/16 offers full scale mini-
computer performance coupled with the
economy of a microprocessor system.

By allowing OEMs to interface with 1/O de-
vices for the 8080 and 6800, the 5/16's
unique Micro Bus substantially cuts total
system cost. And, its Multi-plexor Bus
makes the 5/16 compatible with higher per-
formance Interdata processors for simple
upgrading.

Housed on a single board, the 5/16 is a full
16-bit processor with 16 general purpose
registers and 114 instructions. Up to 64KB
of 600 nanosecond NMOS memory. And
field proven software, such as batch and
multi-tasking operating systems, FOR-
TRAN and BASIC.

The 5/16 delivers top power at a bottom
price... $868 in quantity. Standard benefits
of Interdata’s OEM minicomputer family.

CLIP AND MAIL TODAY:

Tell me more about your 5/16 mini capahilities

NAME e Mgt

TITLE ot

COMPANY o e s

ADDRESS

CITy STATE

IN"TIERIDAT A
aunTor PERKIN ELMER DATA SYSTEMS
Oceanport. N.J. 07757 (201) 229-4040

EN-F
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HOBBY-WRAP
Model BW-630

WIRE WRAPPING TOOL Battery
For AWG 30, .025” (0,63mm) sq. post, wire

“MODIFIED” wrap, positive indexing, °
anti-overwrapping device wrapplng

tool
534
ONLY gl
COMPLETE WITH BRIT
AND SILEEVE

OK MACHINE & TOOL CORPORATION

3455 Conner St., Bronx, N.Y. 10475 / (212) 994-6600 / Telex 125091

HOBBY-WRAP (L \
Model BW-630 ;

L

WIRE WRAPPING TOOL
Battery For AWG 30, .025” (0,63mm) sq. post,
wire MODIFIED" wrap, positive indexing,

. anti-overwrapping device.
wrapping
tool

$ 95
ONLY Fugel v
COMPLETE WITH BIT }
AND SLEEVE

OK MACHINE & TOOL CORPORATION

3455 Conner St., Bronx, N.Y. 10475 / (212) 994-6600 / Telex 125091
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| COMMUNICATION CHANNEL I

Data communications line char-
acteristics are controlled by the data
communications processor and are
fully programmable for each line
through the network definition lan-
guage. Characteristics include odd,
even, or no parity; 5-, 6-, 7-, or 8-bit
characters; asynchronous, synchro-
nous, or direct connect line types;
full- or half-duplex line modes;
and line speeds of 1800-bit/s asyn-
chronous, 9600-bit/s synchronous
transmission, 9600- and 19,200-bit/s
direct connect, and 64,000-bit/s
broadband transmission.

Circle 400 on Inquiry Card

Contract Awarded For
Satellite Communications

Under a contract awarded by the
National Aeronautics and Space Ad-
ministration (NASA), Western Union
of Upper Saddle River, NJ will
provide the agency with satellite com-
munications services over a 10-year
period beginning in 1980. Instead of
using ground stations as at present,
the tracking and data relay satellite
system (Tpmss) will provide tracking
and communications for earth orbit-
ing satellites, increased communica-
tions capacity, and low-orbit flight
coverage.

TDRss is designed to consist of four
identical satellites in orbit.
in-orbit ‘satellites for NASA use are
scheduled to start service by 1980,
with an in-orbit spare to be avail-
able a few months later. The fourth
satellite will be launched when Ad-
vanced Westar service is inaugurated
in the early 1980s. Each satellite will
have both analog and digital trans-
mission capability.

A ground complex for NASA
TDRss services will be built and op-
erated by Western Union on Govern-
ment property in New Mexico.
Advanced Westar services will be
provided from separate ground facili-
ties.

Options Expand System
Diagnostic Capabilities

Two features—floppy disc memory
and hardcopy printer—added to the
System 180 network diagnostic con-
troller by International Communica-
tions Corp of Miami, Fla provide
extended capabilities. Both are op-
tions to the system.

The memory expands the systems
network data base information stor-
age and increases its network diag-
nostic scanning capability. It can be
used by the operator to create and
maintain data base information de-
scribing the characteristics of the
data line as well as remote site
modems, power, or terminal control-
lers. The additional data base ex-
pands the number of automatic test-

Two ,

ing sequences, and provides the op-
erator with extensive network infor-
mation.

The printer can be added for
record keeping purposes. Online
printing provides hardcopy records of
data base information, allowing man-
agement reporting of system event
data such as alarms and testing
results. Expanded keyboard capabil-
ity allows increased operator inter-
action with the video screen display.
Circle 401 on Inquiry Card

Digital Facsimile
Speeds Up Transmission
Of Graphic Documents

High speed computer transmission of
graphic documents was demonstrated
at its Washington, DC headquarters
late in November by the Defense
Communications Agency. Further
demonstrations were held in Germany
and Hawaii early in December. Cap-
able of transmitting maps, sketches,
and handwritten documents, the sys-
tem interfaces a 412 Securefax digi-
tal facsimile unit, made by Dacom,
Inc, Santa Clara, Calif, to the Gov-
ernment’s Autodin network via an
Anacomm TLC-100 controller.

Either classified or clear messages
on a store-and-forward basis can be
transmitted on single- or multiple-
address distribution. Because prepa-
ration phases are shorter, the overall
system is said to be much faster
than current traffic methods. O
Circle 402 on Inquiry Card

_LET ME SEND YOU OUR®

Tear off this coupon and mail today. I'll send you a

handy file of 1977 specs for the complete Interdata

lineup of OEM products. What does it cover? The
whole ball of wax: 16- and 32-bit CPUs. ..

peripherals and software.

Steve Sutker
OEM Marketing Manager

Name

Company

Address

City State

TN IERIDATA’

A UNIT OF

PERKIN ELMER DATA SYSTEMS
OCEANPORT, N.J. 07757 (201) 229-4040.

Zip

. 116104503



Introducmg
three new minf’s
that think

like mainframes.

Meet Varian's
new V77 Family of high-
performance minicomputers.

Three distinctive new models. All fast.
Each powerful. A family trio most mainframes
can relate to. For help with almost any scientific,
industrial, or data communications application.

The V77 Family delivers all the speed and
performance you expect from Varian. Plus the
unexpected, too. In the form of total family com-
patibility and shared memory capabilities. Up and
down the family tree. For complete open-ended
flexibility. In capacity and price.

The world’s first mainframe-on-a-board.
Our new V77-200.

Quite frankly, the 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.

Big machine features include a fully micro-
programmed architecture, an 8-register CPU,

a 32-bit arithmetic capability, powerful set of 187
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instructions, hardware multiply/divide, direct
memory access, programmed I/0, real-time clock,
and a teletype/CRT controller.

There’s big machine performance, too.
Example: multiplication functions handled in
4.9 microseconds —divide in just 8.

The new V77-200 means more cost-effective
computing in many scientific, instrument control,
or data communications environments.

The in-between that’s a go-between.
Our new V77-400.

If yours is a multiprocessing or distributed
processing network application, our new V77-400
just might be “the tie that binds”

Because on top of all its standard big
machine features, there’s an incredibly flexible dual
port memory. (With up to 256K/16-bit words of
660ns MOS memory in a single, standard chassis.)

The V77-400’s dual port memory, working
with its unique direct memory access system,
functions as a bridge when linkedto other V77
Family computers in closely coupled, shared
memory multiprocessor arrangements.

An optional Writable Control Store
is also available. Letting you expand the
V77-400’s instruction set to further
improve the speed of both program-
ming and program execution.

Top-of-the-line performance for almost
any application. Our new V77-600.

Varian’s new V77-600 sets new standards
for all would-be high-performance mini’s.

First, with a long list of standard big
machine features. Second, with up to 1024K/16-bit
words of 660ns MOS memory. And third, with a
host of performance enhancing options. Including
Writable Control Store, a floating point processor,
and special scientific and commercial firmware.

For the ultimate in performance enhance-
ment, an optional high-speed cache memory
is also offered — cutting the V77-600’s average
execution time in half.

How our mini’s speak fluent mainframe.

You won’t waste any time or money training
our new V77 Family how to communicate with
your mainframe. Or developing your own control
programs.

Because all V77 Family members utilize
Varian’s VORTEX (or VORTEX II) operating
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system — two of the world’s best real-time systems.

Both systems permit concurrent job execu-
tion by allocating priorities. And help tailor other
subsystems to fit scientific to commercial, real-time
to batch, and stand-alone to data communications
environments.

TOTAL, a highly efficient, network-type
data base management system, is now available
as a VORTEX II subsystem.

Usually
found on only
larger computers,
TOTAL allows
you to define and
access your data
base with power-
ful, high-level lan-
guage processors
like COBOL, FOR-
TRAN IV Level G,

and RPG-II. Opening the
door to large libraries of already
developed applications programs.

The benefits of a well-structured family.

Our new V77 Family represents more than
just a continuing commitment to total hardware
and software compatibility. Because it’s a commit-
ment to solving basic price/performance needs
on several different levels.

For those needing more computing
power, there’s a V77 that’s an affordable, high-
performance solution.

together — through shared memories, intercom-
puter I/0 bus lines, and shared communications
channels —as new cost-effective replacements
for typical “patchwork” systems.

Varian. A commitment to innovation.

Varian Data Machines has played a signifi-
cant role in the evolution of digital minicomputers
for almost a decade now.

Consistently producing innovations not
only meaningful to the industry, but to the end-user
as well. A look at just the last five years tells
the story...

In 1972, VDM
developed the first mini-
computer operating
system with all the
multi-task and file han-
dling capabilities of a
large computer.

A year later,
VDM created the first
microprogrammed mini-
computer with a 64-bit
Writable Control Store.

In 1975, two VDM
firsts: a minicomputer
with a data base management
system equivalent to those for large computers,
and, the first 64K word semiconductor memory
package on a single board.

Today, it's the whole new V77 Family.

Well-structured and ready. Breaking new

For those wanting
less wasted overhead,
there’s a less expensive,
high-performance
alternative.

Plus an attrac-
tive new V77 discount
plan designed to give

ground in terms of Varian size, compati-
bility, and price/performance. Three new
mini’s that really do think like mainframes.
For additional V77 Family planning
literature, contact any of the 38 Varian
offices listed below, or Varian Data
Machines, 2722 Michelson Drive, P.O.
Box C-19504, Irvine, California 92713,

even modest-volume
OEM buyers a big break.
Finally, for those
with special multiprocessing or distributed data
processing requirements, there’s an entire V77
Family. Specifically engineered to work well

(714) 833-2400. In Europe, contact Varian
Associates Ltd., Molesey Road, Walton-on-Thames,
Surrey, England, Telephone 28971.

@varian

Mini’s that think like mainframes.

U.S. OFFICES: Los Angeles (213) 598-4438, San Diego (714) 276-9462, San Francisco (408) 736-5630, San Fernando Valley (213) 990-6042, Seattle (206) 641-4500, Denver
(303) 770-2151, Dallas (214) 231-5145, Houston (713) 781-0105, St. Louis (314) 739-6433, Chicago (312) 692-7184, Detroit (313) 645-9950, Cleveland (216) 238-6960, Dayton
(513) 258-1458, Orlando (305) 299-1592, Atlanta (404) 252-0047, Washington, D.C. (301) 773-6770, Philadelphia (215) 643-2355, Englewood Cliffs (201) 569-2323, New York City
(212) 826-1010, Rochester (716) 586-3273, Boston (617) 890-6072. INTERNATIONAL OFFICES: Brussels (02) 4662000, Darmstadt (06151) 7031, Munchen (089) 8126093,
Bensberg (02204) 61066, Amsterdam (020) 15 94 10, Stockholm (08) 820030, Zug (042) 23 25 75, Surrey 093 22 28971, Toronto (416) 457-4130, Montreal (514) 332-2840,
Vancouver (604) 736-5621, Ottowa (613) 224-6521, Calgary (403) 276-4456, Melbourne 560-7133, Sydney 43-0673, Sao Paulo (011) 240-3449, Singapore 379-239, Tokyo 403-7101,
New Zealand 697-099, Taipei 5815158-9.
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New from Centralab...

SWITCHES

A new miniature modular

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 m
design and selection of
front panel hardware. They '
have high volumetric effi- ‘
ciency, occupying .505" x
.388" PC board area and A%
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.

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. \z\

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.

®

D\ 4

CENTRALAB
Electronics Division
GLOBE-UNION INC

P.0. BOX 858
FORT DODGE, IOWA 50501
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Built To !} g
Centralab -
Quality Specs. hj

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 milliseconds con-
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.




DIGITAL TECHNOLOGY REVIEW

Core-Based Mass Storage
System Replaces Discs,
Lowers Access Time

Industry planners have speculated
for years about the possibility of mass
storage with an access time in the
low microsecond range and inexpen-
sive enough to use in quantity. Such
storage would ideally be all elec-
tronic to minimize maintenance cost
and reduce the time to repair.

To fill this long existing need at
a minimal premium in initial cost,
Ampex Corp, Memory Products Div,
200 N Nash St, El Segundo, CA
90245 designed the Megastore 1223
which stores 512k to 4096k bytes of
information with data access within
2.5 us, and has a data transfer rate
of 400k bytes/s. This improvement
in data access speed and transfer
rate should provide a 20 to 30%
improvement in throughput in sys-
tems requiring large numbers of
accesses to stored data. Modification
of the operating system to take ad-
vantage of subsector addressing
should provide a 50% improvement.

Targeted at the “access gap” that
exists between the 300- to 600-ns
range of main memory and the 10-ms
range of direct access storage de-

vices, the family of high performance
alternatives to fixed-head disc devices
are designed around 13-mil Unibit™
cores. The basic storage elements
are ceramic devices made from a
ferrite material having well-defined
magnetic characteristics and an essen-
tially flat temperature coefficient. To

ENRE.__

Core-based mass memory from Ampex
consists of controller, card rack, power
supply, and up to eight logical modules
each with capacity for 512k bytes of
data
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Filling the gap between the nanosecond access times of main memory
devices and the millisecond times of direct access devices, Megastore
holds from 512k to 4096k bytes with data access times within 2.5 us

improve reliability, the memories use
fewer components than traditional
core memories and contain no elec-
tromechanical components or flying
heads as are needed in rotating
memories. In addition, the package’s
modular construction facilitates on-
line repair should a failure occur.
Increased system availability, in-
creased system throughput, and negli-
gible maintenance costs should result
in a lower cost to the user over the
lifetime of the system.

First product in the family, the
1223 serves as an alternative or
replacement for fixed head discs on
Nova™ 2, 3, and 1200 computers.
Each unit consists of controller, card
rack, power supply, and up to eight
logical modules, each storing 262,144
16-bit words. The controller is func-
tionally equivalent to and physically
replaces the Data General 4019 con-
trol card within the CPU, and con-
tains all necessary logic to interface
between the CPU and external mem-
ory. This logic responds to standard
CPU commands for accessing a disc
system and adds subsector addressing
capability.

Data stored within the memory
are accessed within 2.5 us compared
with the 8.4 ms average access time
for Novadiscs. Transfer rate is ad-
justable from 125k to 200k words/s
to accommodate user program re-
quirements.

Other units planned in the family
are the 11 for plug-compatibility with
the DEC RJ S03/S04 discs used on
the PDP-11 computers; and the 4666
which is designed to provide the
OEM multiple-unit buyer with a
unit that is capable of accepting his
own interface controller.

Circle 140 on Inquiry Card

Modular Minicomputer
Addresses 1M Bytes,
Needs Little Space

A low cost, modular system with
minimal space and power require-
ments, the 6/43 combines "' TL logic,
MSI and LSI cirenitry, firn.ware driv-
en  microprocessor, semiconductor
memory, etched wire connections,
plug-in modules, and no backplane
wiring to provide capability for per-
formance in batch processing, real
time applications, and distributed sys-
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Here’s how Data General’s microNOVA system
stacks up against the competition.

DASHER

terminal printer:
30 cps, 132-columns, typewriter
keyboard, upper/lower case.

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.

Systems Software:
Multitasking Disc Operating
System, Real-Time Operating
System, FORTRAN IV,
Extended BASIC, Macro Assem-
bler, Utilities.

Dual-diskette subsystem:
Integral DMA controller, compact

630KB capacity.
Cabinet:
37 inches high, holds all rack
mounted components. ’
List*
Data General, Westboro, MA 01581 i The facts speak for themselves. For
€ DataGenera) Sounds like smart business. Send me more information. $ ' 0 970 Data General’s new miCrONOVA
’ b/
micrg NOVA [N gives you more system, software and support
:D"'p"t i 193 than any other comparable computer. And we
Bow 3 deliver in 60 days.
COMPANY

Any way you look at it, it all stacks up in
s B your favor. For more information and our bro-
A il DS chure, call our toll free number, 800-225-9497,

o i ot VRN TR ESEER s et f Des Gl Comonion. - < ep o il ol and veturiy the coupon.
*Quantity and OEM discounts available.

¢» 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.

ADDRESS T'EL
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Here’s how Data Generals NOVA 3/D system

stacks up against the competition.

Systems Software:
Multitasking real-time disc oper-
ating system, FORTRAN IV,
Extended BASIC, ALGOL,,
SORT/MERGE, and Utilities.

NOVA 3/D Processor:

Hardware-protected dual parti-
tions, 700-nanosecond arithmetic
operations, 48K-word MOS
memory with parity, RTC,
and APL.

Video Display:
1920-character screen, upper/lower
case characters, detached keyboard,
numeric keypad, programmable
function keys and character high-
lighting, display rotates on two axis.

Cabinet:
72-inch high, holds all rack

mounted components.

The facts speak for themselves. For
$37,610, Data General's new NOVA 3/D
gives you more system, software and support
than any 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 or fill out and return the coupon.
*Quantity and OEM discounts available.

DASHER

Terminal Printer:

60/30 cps; 132-columns; type-
writer keyboard, upper/lower
case.

Diskette Subsystem:

315KB for program/data inter-
/ change, diagnostics and software
distribution; convenient, industry-
standard offline storage.

Cartridge Disc Subsystem:
10 megabytes (5 fixed, 5 removable);

50 ms. average access time, shares
controller with diskette.

Data General, Westboro, MA 01581

Sounds like smart business. Send me more information.

G DataGeneral

NAME NOVA 3
Computer Systems

TITLE r——

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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. MEGABUS
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PROCESSOR INTERFACE S LE , CONTROLLER PROCESSOR
UP TO EIGHT . : LINE/SERIAL UP TO FOUR
FULL-DUPLEX - pass PRINTER MAGNETIC
LINES DEVICES 5 TAPE
UNITS

Honeywell’s model 6/43 has power and performance necessary to support batch processing, real-time, or distributed
system environments. Flexibility allows system to be configured to specific performance requirements and to grow

tems. The processor is available in two
versions from Honeywell Information
Systems, Small/Medium Information
Systems Div, 200 Smith St, MS 486,
Waltham, MA 02154.

The series 60 level 6 processor is
30% faster than the 6/36; when
combined with an optional double-
word access memory, performance is
60% better. A scientific instruction
processor when added to the machine
permits FORTRAN programs to run
three times faster than on the 6/36.

The 6/43’s central processor is
packaged on a 15 x 15” board.
Other system elements are contained
on similar boards, allowing a multi-
functional, compact system of five
boards and power supply to fit into
a drawer only 54" high.

Based on Schottky TTL technology,
the processor is open-ended, power-
ful, and flexible. The firmware-driven
processor enables multiple vectored
interrupts to 64 levels, provides
multiple vectored trap structure, and
automatically saves and restores vital
information in case of interrupts and
traps. Bit, byte, word, and multiple
word addressing is provided.

In addition to the CPU, the 6/43
includes Megabus, basic or full con-
trol panel, 5- or 10-slot chassis,
power supply, multiply/divide, real-
time clock, ROM bootstrap load-
er, and watchdog timer. System mem-
ory uses 4096-bit n-channel MOS
dynamic RAMs as the storage media.
The memory is a bus-compatible sub-
system that communicates directly
with the bus. Either parity or error
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detection and correction (EDAC)
memory is available. EDAC memory
includes six additional bits of code
per word, which are derived from
data bits and allow any internally
caused single bit data error to be
corrected when the 22-bit word is
read. Both memories may be operated
with either a standard single-fetch
memory controller or with a double-
fetch controller.

All system elements attach to the
Megabus and all transfers (memory,
interrupts, and instructions) between
elements occur on it. Communication
between elements is asynchronous,
permitting efficient operation of ele-
ments having different speeds. The
bus offers a transfer rate of 6M
bytes/s. All transfers are direct
memory access, each device control-
ler maintains its own information
about the location in memory and
accesses that location directly.

System elements include multiple
device controller (MDC), multiline
communications processor (MLCP),
mass storage controller (MSC), mag-
netic tape controller (MTC), and
general purpose DMA interface.
Device Pacs handle a variety of
peripherals, while MLCP Communi-
cation Pacs control two full-duplex
lines each, synchronous or asynchron-
ous, in any combination. The MSC
handles up to four cartridge disc
units and the MTC handles up to
four magnetic tape units.

A scientific instruction processor
(SIP) introduced for 6/40 systems
is a single-board processor which

operates on a set of 30 scientific
instructions that includes arithmetic,
operations on single- and double-
precision floating point operands, and
single and double word integer op-
erands. The processor has three
variable-length scientific accumula-
tors that may contain floating point
values of two or four words. Operands
are stored internally in floating
point format; 32- or 64-bit formats
provide accuracy of six or 14 hexa-
decimal characters. The unit also
provides automatic round/truncate
for operations requiring right scal-
ing, mixed-mode precision arithmetic,
three scientific control registers, sci-
entific traps, and firmware for a
hardware verification routine that
tests basic data paths.

Circle 141 on Inquiry Card

OCR Reader and Transport
Offers Flexibility With
No Loss In Speed

Refuting the widely held belief that
a sacrifice in speed is necessary to
use an OCR unit with flexible recog-
nition logic, Key Tronic Corp, PO
Box 14687, Spokane, WA 99214 an-
nounced the Datareader, a low cost
OCR document transport and reader.
When used with the company’s M9
electronics module, the Datareader
offers multifont, alphanumeric char-
acter recognition combined with prac-
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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

© ALUMAX

MILL PRODUCTS INC.

A subsidiary of Alumax Inc. 5555 E. Highway 6, Morris, [Il. 60450
West Coast office: 1495 Columbia Avenue, Riverside, California 92507
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Because of an LSI-11
microcomputer,

when this woman speals,
her computer listens.

Since Threshold Technology’s LSI-11 came out. Right off, we
knew it was the answer.

By incorporating the LSI-11
into our system, a lot of good
things started happening.

“First, the price was reduced
to about $10,000. That's a 45%
cutin cost. We were also spared
the time and capital investment
involved with setting up man-
ufacturing facilities for a micro,
as well as all the testing and
support services we would
have to provide. The fact was

introduction of the voice-input
computer terminal, man and
computer have begun a totally
new relationship. A speaking
one.

Their Threshold 500 terminal
actually allows people to talk to
their computers just like they
talk to their other co-workers.

At the heart of the Threshold
500 is the highest performance,
most software-supported
microcomputer on the market.
The LSI-11.

For Bob Cox, Chief Engineer
at Threshold, anything less just
wouldn’t have been enough.

At first we offered our
voice-input terminal using a
mini. But that put the price of
the system at $18,000 —a price
that was way out of line with a
lot of applications. So to cut
costs, we developed our own
micro from chips. Then the

Bob Cox, Chief Engineer at Threshold
Technology, Delran, New Jersey

dlilgliltiall
COMPONENTS
GROUP

CIRCLE 22 ON INQUIRY CARD

that the LSI-11 cost no more
than the micro we had designed
ourselves. Best of all, we were
getting a computer that per-
formed just as effectively as the
mini we had used before. Solu-
tions don’t come much better
than that.”

For alot of applications —
like Threshold’s and perhaps
your own —anything less than
the LSI-11 isnt really enough.
Why not ask us more about it.

We're as easy to talk to as
our computer.

For 600 pages of solid techni-
cal information, plus our new
brochure of microcomputer
case histories, “Why Anything
Less than the LSI-11 Wasn't
Enough for Me,” just call toll
free 800-225-9480 (in Mass.
617-481-7400 ext. 6819), or write
Digital Equipment Corp.,

One Iron Way, Marlborough,
Massachusetts 01752.
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ticality, reliability, and accuracy. It
can read and process up to 3900
documents/hr.

Using microprocessor technology,
the M9 alphanumeric recognition
module has a software controlled
electronics recognition unit that offers
high level character resolution. Sensi-
tivity adjustments located on the
front panel allow the operator to
fine tune or detune the recognition
circuits to expand the range of char-
acter recognition.

Read heads have vertical adjust-
ment to accommodate variations in
form sizes ranging from a minimum
of 1” in height by 2%” in length to
a maximum of 6” in height by 8%”
in length. The unit can read and
process OCR-A numeric and alpha-
numeric, Farrington 7B and 12F,
MICR print, handprint, OCR-B, 407,
1428, and subsets of OCR-A numeric,
OCR-B, and handprint.

The unit incorporates a jam de-
tection device. If an irregular (in
size, shape, or thickness) document
causes a paper jam, a sensor in the
transport detects the condition and
causes the unit to shut down. After
the jam has been cleared, the unit
is restarted by depressing the start
button either manually or by a foot
control. The autofeed mechanism
can be adjusted for document thick-
ness to ensure single document selec-
tion. A control knob on the front
of the unit lets the operator set the
mechanism for the particular weight
of document being processed. A multi-
document detector shuts down the
transport automatically if the thick-
ness control has not been set cor-
rectly.

Circle 142 on Inquiry Card

Replacement Disc System
Increases Throughput,
Lowers Cost

A completely compatible replace-
ment for IBM 3350 disc drive units,
the STC 8350 disc subsystem fea-
tures two disc storage spindles and
can be operated in native mode with
317.5M Dbytes/spindle to provide
635M bytes/unit. The units incorpo-
rate rotational position sensing to
increase system throughput by dis-
connecting the disc drive from the
control unit during rotational delay
times.
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Available from Storage Technology
Corp, 2270 S 88th St, Louisville, CO
80027, the unit connects directly to
the integrated storage control (ISC)
in System/370 models 145, 148, 158,
and 168, or to an STC 8000 control
unit. Formats include 3330 model 1
compatibility, emulating two spindles
of the 3330-1 (using 200M bytes of
the 317.5M bytes available on each
spindle); and 3330 model 11 com-
patibility, emulating one spindle of
the 3330-11 (using 200M bytes of
the 317.5M bytes available).

The unit is available in three
models, each with two spindles of
3350-compatible storage. A2 con-
tains control functions to operate a
string of up to eight spindles; the
B2 contains no control function, but
up to three units can be connected
to an A2 for a maximum of eight
spindles. The C2 may be substituted
for one B2 in a string to provide
an alternate backup control func-
tion to the A2 in the string.

When operated in native mode,
each spindle has capacity for 317.5M

# Storage Technology’s 3350-com-
patible disc subsystem model
8350 operates with 635M bytes/
unit and 25-ms average access
time to provide cost-effective
storage for IBM System/370
users

bytes or 635M bytes/unit. Data trans-
fer rate is 1198k bytes/s. Average
access is 25 ms with an average
latency of 8.4 ms. There are 15
recording surfaces/spindle with two
read/write heads/surface. Track den-
sity is 480 tracks/in and data are
recorded at 6425 bits/in.

Standard features include an op-
erator panel control switch to prevent
accidental erasure of recorded data
and full track read to significantly
improve disc dump operation by al-
lowing a full track to be read with
a single channel command. A high
speed dump/restore software pro-
gram improves dump/restore per-
formance while going to or from
magnetic tape. A write format re-
lease disconnects the disc drive from
the control unit during completion
of the last formatted write on a
track, allowing the control unmit to
perform other operations while the
disc drive pads zeros to the end of
the track.

Circle 143 on Inquiry Card

Computer System
Understands and Acts on
Verbal Commands

A computer system which can under-
stand and act on human speech,
Harpy has demonstrated that it is
technically possible to communicate
man to machine using natural lan-
guage. Although not capable of carry-
ing on a conversation, the system

recognizes a 1000-word vocabulary
with high accuracy.

Representing successful comple-
tion of a project funded by the Ad-
vanced Research Projects Agency
(ARPA) of the Dept of Defense and
conducted at five universities and
research institutes, Harpy was de-
veloped at Carnegie-Mellon Uni-
versity, Schenley Park, Pittsburgh,
PA 15213 by Drs Raj Reddy and
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hoosing Systems
ponents:

NOW YOUr Weapons.

or

Developed by Zilog. Manufactured by Zilog. Supported by Zilog. Here are the most
powerful weapons on the microcomputer battlefield. Together or separately they
herald victory over sluggish speeds and villanish inefficiencies.

Manufactured by Zilog.

Whether you need one or a million and
one, Zilog's new facility can deliver. All of
our production equipment is state-of-the-
art (4" wafers)—the most modern micro-
computer manutfacturing in the world. You
order. We'll deliver, plastic or ceramic.

Your choice!

Masterminded by the Z80-CPU.
A single chip, N-channel processor arms
you with a super-set of 158 instructions that
include all 78 of the 8080A’s and the 8085
instructions with total software compati-
bility. The new instructions include 1,4, 8
~and 16-bit operations, such as, memory-to-
memory or memory-to-1/0O block transfers
and searches, 16-bit arithmetic, 9 types of
rotates and shifts, bit manipulation and a
legion of addressing modes. And that
__means less programming time, and less
end user costs. With these features, the
Z80-CPU generally requires approximately
50% less memory space for program stor-

* age yet provides up to 500% more through-

put than the 8080A or the 8085. Powerful

ammunition ata surprismgly low cost (less
i iti

»,
= Av“*%ﬁ}

GENTLEMEN,
\« THE CHOICE OF
WEAPONS IS

_ YOURS.

Deploy the Z80 peripheral devices:
ZB0-PIO—Parallel 1/0O Interface Controller.
Two (2) ports for fast /O transfer under full
interrupt control.

Z80-810—Serial 1/0 Interface Controller.
Two (2) fully independent full duplex
channels that can be programmed to oper-
ate in any asynchronous or synchronous
modes including Bi-Sync and HDLC/SDLC.
Z80-CTC—Counter Timer Circuit. Four (4)
independent channels that can be used to
count external events or to generate in-
terrupts at programmable intervals.
Z80-DMA —Direct Memory Access.
Programmable circuit that transfers data
between memory and peripheral devices at
up to 1.2 megabytes per second. The DMA
can operate in a transparent mode without
slowing the CPU.

Deploy the Z80 software:

Resident Macro Assemblers. With cross-
reference and conditional assembly, also
relocatable assembler with linking loader.
PLZ Resident Compiler. Most powerful
microcomputer compiler available today.

Text Editor and File Maintenance.

i Basm lnteggreter For writing programs in
: Cross Software. Available from NCSS.

Made for the Military.

You can get Zilog components to meet MIL
Spec 883B with extended temperature
range of —55°C to +125°C. The Z80 com-
ponent family operates with less power
in MIL Temp environments.

For victory over obsolesence:

Deploy these strong components from the
leader in microprocessors. We are bound
by our pledge to stay a generation ahead
and determined to make your components
and systems the most powerful in the field.
We're ready to dispatch help immediately.

Zilog

10460 Bubb Road, Cupertino, California 95014
(408) 446-4666/TWX 910-338-7621
Boston (617) 890-0640
Chicago (312) 885-8080
Los Angeles (213) 5407749
in Europe: Zilog, Inc., Nicholson House,
High Street, Maidenhead, Berkshire, U.K.
TEL 0628 36131/2/3/TLX 848-609
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Bruce Lowerre of the Computer Sci-
ence Dept. Other systems developed
at CMU; Bolt, Beranek and Newman;
and Systems Development Corp,
while not meeting specific perfor-
mance goals, have contributed signifi-
cantly to the understanding of the
speech decoding process.

Basic goal of the ARPA project,
begun in 1971, was to determine
whether it was scientifically and tech-
nically possible to develop a system
that would enable people to com-
municate directly with a computer
through a microphone. The real mea-
sure of how well the machine under-
stands connected speech is how well
it is able to execute the verbal
commands that it receives. In design-
ing speech-understanding systems,
the elements of characteristics of
speech sounds (phonetics), variabil-
ity in pronounciations (phonology),
stress and intonation patterns of
speech (prosadics), sound patterns of
words (lexicon), grammatical struc-
ture of language (syntax), meanings
of words (semantics), and context
of conversation (pragmatics) must
all be accounted for.

In demonstrations on an informa-
tion retrieval task, Harpy can be
asked, via microphone, to search a
computerized data file for abstracts
and citations of scientific articles on
a desired topic—or to conduct other
types of searches that might now be
instituted on a keyboard terminal.
The system’s answer appears as a
printout or visual display on a termi-
nal. Questions like “What is the title
of that paper? Who wrote it? Is
heuristic programming mentioned?”
are asked one at a time. As soon
as Harpy understands the speech, it
responds to the questions, maintain-
ing a knowledge of what was previ-
ously asked and referring to it as
necessary.

Questions to Harpy must be on the
topic, and must be phrased fairly
precisely. Even so, acceptable speech
is much less rigid in format then
most other means of addressing the
computer. Usually, instructions typed
into a terminal, for example, must
be entered as key words and symbols
that are allowed by a programming
language, and often even the smallest
deviation—a comma out of place, a
space between symbols where one is
not allowed—results in an instruc-
tion that can not be processed by
machine.
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Harpy has been “trained” to recog-
nize the voice patterns of five opera-
tors, three males and two females,
using normal speech into a headset
microphone. It understands 97% of
the words, and 91% of the sentences
exactly as spoken. More important,
it has a 95% semantic accuracy, a
measure of how often it is able to
complete the requested task.

A one-of-a-kind research model—
which requires the resources of a
major PDP-10 computer system for
test runs—Harpy is not feasible for
wide scale application. However, Dr
Reddy believes that by using current-
ly available technology the system
could be re-engineered to run on a
minicomputer, dropping processing
costs from the current $5 per second
of speech to about $0.05. The second
constraint is processing time; it cur-
rently takes Harpy up to 4 min to
understand 3 s of speech. However,
Drs Reddy and Lowerre think that
reasonable engineering and research
efforts will be able to bring speeds up
to those used by humans in conver-
sation.

The researchers believe that the
real scientific achievement in their
work on connected speech under-
standing systems has to do with the
idea of machines that can operate
in “errorful domains.” In the sys-
tems, as speech is analyzed, every
decision made in the process of
interpretation has some probability
of being wrong. So the systems con-
tinually look for the best match of
patterns, or the most likely, logical
choice of words. Thus, each system
is more reliable than any of its
components. The researchers cite
significant progress in machine recog-
nition of acoustic phonetics—develop-
ing systems that can recognize and
differentiate among sounds—and be-
lieve that Harpy has demonstrated
the feasibility of speech as a form
of man-machine communication.

Circle 144 on Inquiry Card

Federal Standard
Proposed For
Computer /0O Interface

First of a planned family of com-
puter peripheral interface standards,
the Draft Proposed American Na-
tional Standard Specification for In-

put/Output Channel Interface defines
functional, electrical, and mechan-
ical parameters for attaching peri-
pheral controllers to a computing
system. Proposed by the National
Bureau of Standards Institute for
Computer Sciences and Technology,
as a Federal Information Processing
Standard (FIPS), the standard’s
technical specifications were de-
veloped by the American National
Standards Institute (ANSI) Techni-
cal Subcommittee X3T9.

When fully implemented, the
proposed standard will help ensure
economical procurement and effec-
tive utilization of Federal automatic
data processing systems by enabling
them to be configured with com-
ponents procured from multiple com-
petitive sources and drawn from the
Federal inventory.

A copy of the proposed standard
may be obtained from the NBS
Office of ADP Standards Manage-
ment, Washington, DC 20234. Com-
ments regarding it should be sent
to the same address before March
31, 1977.

Circle 145 on Inquiry Card

Reliable, Low Cost
Cassette Transport
Uses Molded Plastic Parts

The model 250B digital cassette re-
corder, manufactured by MFE Corp,
Keywaydin Dr, Salem, NH, repre-
sents a breakthrough in cassette tape
transport design. There are no cap-
stans, solenoids, pinch rollers, clutches,
belts, pulleys, or other mechanical
elements involved to lower perfor-
mance and reliability. This, plus the
use of integrated circuits throughout,
provides maximum dependability and
performance at minimum cost.

All precision hardware in each
transport—motors, recording head,
and cassette locators—are secured to
a single steel plate. Because there are
no capstans, the cassette is “front
loaded” into the head (the head never
moves), and the same precise head-
to-tape relationship is maintained
every time a tape is loaded on every
single tape transport. This guaran-
tees cassette interchangeability from
transport to transport.

In addition, key subassemblies as-
sociated with mechanical positioning
of the cassette shell and head-to-tape
alignment—formerly machined and
aligned with jigs and fixtures—have
been replaced with precision injection
molded plastic parts. After an exhaus-
tive search, fiberglass loaded LExan
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|crodata introduces

‘a matnx printer that thinks.

A built-in microprocessor makes Microdata's new
matrix printer the smartest buy in the industry.

It provides bidirectional printing and paper
feed for full incremental plotting. It has extensive
horizontal tabbing and computer programmable
vertical forms control.

Optional ROM modules add graphics capabil-
ities and special character sets, including foreign
language alphabets. Or add the optional keyboard,
and use it as a remote communications terminal
—the only one in its class capable of continuous
1200 baud operation.

We've eliminated over 90% of the mechanical
parts and most of the electronics to provide a built-in
reliability. We've even simplified your interface
design and saved you money.

Our new matrix printer is compatible with all
industry standard RS-232-C or parallel interfaces
and available for immediate delivery in 100 unit
quantities at $1755. It's just one of a complete line

of significant OEM peripherals built and backed by
Microdata Corporation.

The new reliable matrix printer from Microdata.
Smart printer. Smart buy. Call your local Microdata
sales office today for a free demonstration. Or write
our Director of Peripheral Sales.

Microdata OEM Peripherals

Microdata OEM Peripherals Sales Offices:
Los Angeles: 714/533-8035

Atlanta: 404/394-7905

Dallas: 214/387-3073

Dayton: 513/435-9020

Boston: 617/862-1862
Orlando: 305/857-3970
Philadelphia: 215/628-8699

A significant difference.

Salt Lake City: 801/486-5089
San Francisco: 415/573-7461
New York: 914/472-1141
Chicago: 312/671-5212

Microdata Corporation, P.O. Box 19501, Irvine, CA 92713. Tel: 714/540-6730. TWX: 910-595-1764

For immediate need, circle 25 on Inquiry Card.
For information only, circle 26 on Inquiry Card. 39
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4K MOS RAM

Here we go again.

Another in a string of lickety-split RAMs from
National.

MM5271A 18-pin 4K Dynamic RAM with
TTL-compatible chip enable.

It’s the fastest TTL-compatible 4K MOS RAM
on the market. A blistering access time of 120 ns.
And that’s including on chip level conversion.
Cycle time is 215 ns. at the same power dissipation
as older 4K dynamic RAMs.

An equally fast 22-pin version also available
(MM5281A). As are versions without clock driver
18-pin (MM5270A), 22-pin (MM5280A).

So get your pen.

Quick.

el e s . ot cos |

National Semiconductor
2900 Semiconductor Drive
Santa Clara, CA 95051

|
I
|
Gentlemen: |
Please send me further information about: |
0O MM5271A O MM5281A 0O MM5270A 0O MM5280A |
Name :
I
|
|
I

Company

Address . -

4 National Semiconductor
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OT/BOT

LEFT GUIDE BLOCK
ASSEMBLY,

CASSETTE EJECTOR
ASSEMBLY

OPTICAL SENSOR
Ef

RIGHT GUIDE BLOCK
ASSEMBLY

“"WRITE PERMIT"
SWITCH ASSEMBLY

F'CASSETTE LOADED"
SWITCH ASSEMBLY

Key subassemblies associ-
ated with mechanical posi-
tioning within MFE Corp's
model 250 digital cassette
recorder are formed of pre-
cislon Injection molded plas-
tic. Elimination of capstans,
pinch rollers, and other me-
chanical elements allows
dependability and perfor-
mance to be attained with
minimum cost

(T™MGE) was chosen as the appro-
priate material to be hard-tool in-
jection molded. MFE worked in con-
junction with Hy-Ten Dye and De-
velopment Corp, Power Street Exten-
sion, Milford, NH 03056, to design
the tooling and to mass produce these
parts.

Combination of the hard-tooled
steel plate and the precision molded
parts allows the unit to be assem-
bled without any mechanical adjust-
ments and, at the same time, guar-
antees a much more accurate manu-
facturing tolerance repeatability than
is achievable via jig and fixture align-
ment as used in other transports.

One of the major concerns of digi-
tal cassette users is the ability to
interchange tapes between different
transports. The critical relationship
that exists between the head assembly
and the cassette tape must be main-
tained to achieve proper tape track-
ing every time that a cassette is re-
moved and reinserted between trans-
ports. The 250B incorporates fixed
head assemblies which minimize mis-
tracking when the cassette is inserted
or removed. The critical alignment
between the cassette and the head
is assured by the two guide block
assemblies which position and en-
sure that the cassette shell is main-
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tained at the proper height with re-
spect to the precision head assembly.
In addition, these assemblies not only
assure that head penetration into the
cassette is maintained to tight toler-
ances, but guarantee user repeata-
bility each time the cassette is re-
moved or reinserted. Parallelism be-
tween the plate and cassette shell is
further ensured by a single rear pre-
cision reference surface, which is
part of the cassette loaded switch
assembly, and thereby provides a true
three-point suspension for the cas-
sette shell.

Another major achievement in the
lack of mechanical adjustment comes
from the “write permit” switch as-
sembly which is so precisely designed
that it will work with any ANSI/
ECMA compatible shell without re-
quiring any adjustments or realign-
ment. End result is that the transport
does not require a single mechanical
adjustment during its manufacturing
process, or any mechanical mainte-
nance by the customer in the field,
other than head cleaning.

By eliminating moving parts, main-
tenance is eliminated. Occasional
cleaning of the recording head is all
that is required to keep the transport
in perfect operating condition. Under
continuous 100% operation, the unit

has an MTBF of greater than 15,000
h; MTTR (mean time to repair) is
less than 30 min.

The unique tape handling system
results in constant tape speed, low
bit-to-bit jitter (+3%) and extremely
gentle tape treatment even under the
most severe start and stop operating
conditions. Users can choose any tape
speed from 2 to 120 in/s and any re-
cording density up to 800 bits/in
without factory modification or ad-
justment. For complex applications,
any bit rate may be selected by sim-
ply changing the tape speed, allow-
ing data to be collected at low speed
and transmitted over communication
lines at high speed. The 250B is fully
bidirectional and operates in a con-
tinuous or incremental mode. Char-
acter blocking can be arranged to fit
application needs.

Circle 146 on Inquiry Card

Multimodular Core
Memory Lowers Space
and Power Requirements

A fully compatible multimodular
core memory for Univac computers,
the T-70005 occupies 32% of the
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Now 1%time

measurements

are this
easy...

The DM 44 is able on five high-
- geﬁorm ce portable oscilloscopes to

~ best match your performance and price
needs. Choose bandwidth of 100, 200, or
250 MHz. Or select from two fast storage
models. One actually stores single-shot
signals at its full 100 MHz bandwidth.

Due to highly cost-effective design, the
outstanding DM 44 option adds only
$410 to the price of the basic portable
oscilloscope chosen. All DM 44-equipped
TEKTRONIX Portable Oscilloscopes, and
seven more models as well, perform
analysis on up to 16 channels in the
digital domain by simply adding the
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Now the line of AMP
Coaxial Ribbon Cable Assemblies
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The introduction of AMP Coaxial Ribbon Cable assemblies
represented a major breakthrough in interconnection
technology. Lower costs with no compromise in performance.
Now, AMP has broadened the line to give you an extremely
wide range of high speed, low noise interconnections.

AMP ribbon coax is available in 50-, 75- and 93-ohm ratings,
6 to 26 positions, on .100-inch centers. Or in a 95-ohm
rating on .125-inch centers.

Multi-position connectors mate with .0252-inch posts, either
90° board-mount pin headers or I/O posts. Included are
the new paddle-card and flanged types.

We can supply complete ribbon coaxial cable/connector
assemblies of any length to fit your requirements. Or provide
all the cable, connectors, and tooling you need to make
your own.

Either way you get professional back-up by AMP field and
home office engineers. They work with you from the
prototype stage through production—and on to future design.

For more information on the design opportunities you get
with AMP’s extended range of Coaxial Ribbon Cable
assemblies, call Customer Service at (717) 564-0100. Or
write AMP Incorporated, Harrisburg, PA 17105.

ANMP

INCORPORATED

AMP is a trademark of AMP Incorporated.
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floor space, runs on 70% less power,
and costs less than half of that
built by the original equipment man-
ufacturer. Storage capacity begins at
65,536 40-bit words, and can grow
in 32,768-word increments.

Developed by Telefile Computer
Products, Inc, 17131 Daimler St,
Irvine, CA 92714 as plug-compatible
direct replacement for multimodular
memory on Univac 494, 1106, 1108,
and 1110 computers, the system
meets or exceeds all speed, per-
formance, and interface requirements
of the equivalent Univac memory. It
is software transparent and no pro-
gramming changes are required. Data
are retained in the event of power
interruption, allowing the host to
proceed with data save operations
when power failures occur.

A single cabinet houses one or
two 32,768-word memory chassis
assemblies together with modular
power sections. The pluggable dc
power drawer can be replaced by
maintenance service personnel. Only
two other replaceable circuit mod-
ules—interface and memory—are

necessary to maintain the unit. Con-
nection to the processor is accom-
plished with a single cable to an
interface module for each 32,768
word memory chassis. Multiple cabi-
nets may be used in configurations
requiring more than 65,536 words.
Memory units may be located any-
where within a 10’ radius of the
rear of the Univac processor.

Access to memory may be inter-
leaved between 32,768 word incre-
ments, effectively doubling the mem-
ory’s standard 750-ns cycle time.
Cycle time can be matched to system
cycle times of 875, 1000, or 1500 ns.
Priority circuits are included in the
interface module to ensure proper
access priority definition in a multi-
processor configuration.

Miniature LED indicators on each
interface module enable service per-
sonnel to pinpoint faults in data,
address, and control lines. Each unit
contains indicator lights for deter-
mining parity errors in any of the
four memory modules that it con-
tains. Mean time to repair is estimated
at a maximum of 30 min.

Circle 147 on Inquiry Card

Visual Display System
Allows Concurrent Entry,
Batch, and Inquiry

A multifunction visual display capa-
bility that can be configured to pro-
vide concurrent data entry, remote
batch, and online inquiry functions,
the model 82 remote display system
is compatible with mainframes using
IBM 3271 protocol. Emulation capa-
bility will be offered on appropriately
configured existing model 78 remote

processing systems and model 74
Keybatch systems. In multiprocessor
configurations, this will provide a
concurrent multifunction system fea-
turing shared display and full back-
up capability.

Announced by Data 100 Corp,
6110 Blue Circle Dr, Minneapolis,
MN 55435, the unit consists of a
processor, video controller, and disk-
ette storage device for loading con-
trol programs and system diagnostics,
and accommodates up to 16 1920-
char or 32 480-char display stations

An IBM 3271-compatible online inquiry system, Data 100’s model 82 remote dis-
play system allows up to 32 stations to perform inquiry, data entry/capture/collec-
tion, or other CPU-accessing functions concurrently

46

located up to 2000’ from the con-
troller. Stations operate interactively
on a real-time basis with host-based
programs and files. Data can be
added, modified, or deleted, and then
sent back to the computer for stor-
age or further processing under con-
trol of the host-resident application
programs.

An  operator-controlled  display
station switch allows users to operate
each station as if it were two sepa-
rate units. In dedicated systems, a
single station can appear to the com-
puter as two separate stations, each
performing a different application.
When configured with two controllers,
each station can be alternately used
for offline data entry and online
inquiry communications with one or
more mainframe computers.

Serving as the interface between
operator, communications line, dis-
play stations, system line printers,
and other control units, the control
unit contains processor, memory, op-
erator control panel, communica-
tions interface, and diskette storage
unit for use during normal operations
for loading control programs and
system diagnostics. Its communica-
tions interface operates with any
RS-232 data set at speeds from 2000
to 9600 bits/s on dialup or dedicated
multipoint, 2- or 4-wire lines. Line
protocol is compatible with the IBM
3271 information display system con-
troller and uses the standard Escpic
code set.

Connecting directly to the system
controller, system line printers range
in speed from 62 to 300 lines/min.
They are standard full character belt
printers with interchangeable char-
acter clips. A 12-channel vertical
format control allows efficient ver-
tical spacing with 6 or 8 lines/in
vertical line density; also provided
are line advance suppression capabil-
ity, 132-col print lines, and 63-char
EBCDIC print set. Up to eight print-
ers can be used as local or station
printers and can be located up to
2000’ from the system.

Circle 148 on Inquiry Card

Computerized System
Speeds Production of
Graphic Hardcopy

Producing high quality graphic hard-
copy 50 times faster than is possible
with pen-plotter systems, the Plot-
master™ system links to any IBM
System 360/370 computer, reducing
both plotting time and internal stor-
age requirements. The flexible sys-
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TEXAS (=
INSTRUME

The Silent 70

Model 733 AS
twin-cassette

data terminal.

Big systems performance
at a small systems price.

CIRCLE 50 ON INQUIRY CARD

See Texas Instruments products at
Interface *77 and Computer Caravan.

As a small systems peripheral
and I/0 console, the Silent
700® model 733 ASR offers the
best price/performance value
in the industry today.

Consider how these hard-
to-match features can boost
the cost-effectiveness of
your minicomputer or micro-
processor system.

Cassette Input

Along with proven Silent
700 features such as 30-cps
printing, virtual quietness and
reliability, the 733 ASR offers
twin tape cassette drives
for low-cost data storage,
software loading and off-line
data editing.

Typically, you can store up
to 288,000 characters per
two-track cassette.

Data Editing

Additionally, you can use
block or character editing
combined with high-speed
tape duplicating and fast
file search.

NTS.

Binary Object Output

A binary data option allows
output of 8-bit binary object
code onto cassettes after
source code assembly.

A Small Systems Price

The Model 733 ASR lists for
$3045* quantity one including
printer and twin cassettes.
The OEM’s price is even more
attractive.

You can pay less but would
get a lot less. You can also pay
more. But why do it when you
have storage, editing, print-
ing and keyboard all in one
attractive package at an
affordable price?

To arrange a demonstration
with your system call your
nearest T1 office listed below.
Or write Texas Instruments
Incorporated, P. O. Box 1444,
M/S 784, Houston, Texas
77001. Or call Terminal
Marketing at ©
(713) 494-5115, ﬁ
extension 2124.

*U.S. domestic price.

TEXAS INSTRUMENTS

INCORPORATED

Arlington, VA (703) 527-2800 - Atlanta, GA (404) 4587791 + Boston, MA (617) 890-7400 - Charlotte, NC (704) 333-1519 - Chicago, IL (312) 6710300 - Clark, NJ (201) 574-9800 - Cleveland, OH (216) 464-2990 - Costa
Mesa, CA (714) 540-7311 - Dallas, TX (214) 238-5318 - Dayton, OH (513) 253-6128 « Denver, CO (303) 751-1780 - Detroit, MI (313) 353-0830 - EI Segundo, CA (213) 973-2571 - Ft. Lauderdale, FL (305) 733-3300 -

Hamden, CT (203) 281-0074 - Houston, TX (713) 494-5115 -« Independence, MO (816) 836-2676 + Indianapolis, IN (317) 248-8555 - Memphis, TN (901) 396-2410 - Milwaukee, WI (414) 475-1690 - Minneapols, MN (612)
8355711 + Mobile, AL (205) 471-1435 « New York, NY (212) 682-1690 + Orlando, FL (305) 644-3535 + Philadelphia, PA (215) 628-3434 « Phoenix, AZ (602) 249-1313 - Pittsburgh, PA (412) 771-8550 « Rochester, NY (716)
461-1800 + San Antonio, TX (512) 828-9101 - San Francisco, CA (415) 392-0229 - Seattle, WA (206) 455-1711 - St. Louis, MO (314) 569-0801 - Sunnyvale, CA (408) 732-1840 - Amstelveen, Holland 020/473 391 - Bedford,
England 0234-67466 + Brussels, Belgium 733.96.24 + Cheshire, England 061-442-8448 - Copenhagen, Denmark 01/91.74.00 « Essen, Germany 0201/20916 - Frankfurt, Germany 0611/39/90/61 - Freising, Germany 08161/801
« Helsinki, Finland 90-408 300 « Madrid, Spain 675 2162 « Milan, Italy 02.688-8051 + Montreal, Canada (514) 341-5224 - Munich, Germany 089/32.50.11 « Nice, France (93) 20.01.01 - Osaka, Japan 06-304-9300 « Oslo,
Norway 02-68.94.87 - Ottawa, Canada (613) 233-1177 - Paris, France (1) 630-2343 - Rome, Italy 839.4792 - Slough, England 0753-33411 - Stockholm, Sweden 08/235480 - Sydney, Australia 831-2555 « Tokyo, Japan (03)
4026181 - Toronto, Canada (416) 889-7373 - Vancouver, Canada (604) 689-8017.
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Yourrealtime

hascome.

From the computer com-
pany with over ten years of
real-time experience come
systemized solutions to real-
time problems. Three real-time
software systems backed by
three real-time hardware

systems. So now you can pick
the one hardware and software
system that’s perfect for you.
If you have alot of data
coming from a single source,
the single software system you
wantis RT-11. It's a highly

efficient, highly optimized fore-
ground/background system.
Andit’s designed for interfac-
ing with instruments, experi-
ments, or wherever you need
real-time capability in a real
hurry. And to make RT-11 even
better, we give you a range of
systems to runit on. Putiton
our PDP-11/03 and you’ve got
one of the most economica
real-time systems ever. Run it
onour PDP-11/34 and you've
ot the best of price and per-
ormance. Match it with our




powerful 11T55 and you've got
the fastest real-time minicom-
puter system you can buy.

Yet with all these choices,
RT-11 may not be what you
need. That's why we offer
RSX-11.

If you have alot of data
from a lot of sources, RSX-11 is
the software system that can
handleit. It's designed for
applications like factory and
lab automation. And depend-
ing on which of our hardware
systems you choose, RSX-11
can gather, analyze and react to
data from dozens to hundreds
of different sources throughout
your lab, plant or warehouse.

IAS is the operating sys-
tem to use when no single
operating system will do. It's
designed for our PDP-11/70
computer. And it gives you all
the advantages of RSX-11 real
time. Plus timesharing, batch
and data base management.
All at the same time.

Italso gives you the advan-
tages of ANSI-standard
COBOL, FORTRAN and
BASIClanguages, as well as
CODASYL-compatible DBMS.
So you not only can gather
data, you can store it, retrieve
itand analyze it. In fact, you
can handle everything from
yourp 1'}(roll to your production
line with one system.

All our choices give you
the chance to design the per-
fect real-time system. You can
pick the level of software. Pick
the level of hardware. In short,
you can ﬁick the one real-time
system that’s the right real-
time system for your applica-
tions. And since all our systems
share FORTRAN, BASIC and
DECnet, you can expand your

system and enhance your
system without starting over.

Soif you're looking fora
real-time system, consider the
company that lets you design
your own. Call your nearest
Digital sales office. Or write for
our new Real-time Systems
brochure and our PDP-11
Software Handbook.

Digital Equipment Corpo-
ration, PK3/M18, Maynard,
MA 01754. European head-
quarters: 81 route del"Aire,

1211 Geneva 26. In Canada:
Dlgltal Equipment of Canada,
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Economy
Mini-
computer
Date
Acquisition
Systems

The ADAC Economy Series of software
and mechanically compatible mini-
computer data acquisition systems are
for use with the DEC PDP-11, PDP-8E,
F, M, A, and Data General computers.

* The basic system features include a
12 bit A/D converter, high speed
sample and hold, 16 channels of mux,
DC/DC power converter, bus interfac-
ing, cable and complete documenta-
tion. A/D system throughput rate is
35KHz.

Capability of expansion to 64 mux
inputs, D/As, S & H, programmable
gain amplifier with auto zero circuit,
and DMA are optionally available.

Send for full technical data on the
Economy Series and other ADAC
minicomputer/microcomputer data
acquisition and control systems and
modules.

ADAC Corporation,
15 Cummings Park, Woburn,
MA 01801 Tel.: 617/935-6668

GSA Contract Group 66

*$1,295
single
quantity

corporation
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tem, developed by Gould Inc, In-
strument Systems Div, 3631 Perkins
Ave, Cleveland, OH 44114, consists
of an electrostatic printer/plotter,
diversified graphics software, and a
hardware interface between the
printer/plotter and the software. In-
terface may be an online controller
or a tape drive for offline operation,
or may combine the two for either
mode of operation.

Sharp, high resolution (up to 200
dots/in) hardcopy is produced at
rates 50 to 400 times faster than
incremental pen-plotters. Since no
film processing and enlargements to
hardcopy are involved, drawings are
available faster than with microfilm
systems. Resolution can be modified
by software to produce “halftone”
effects, useful in applications in-
volving continuous tone copy, such
as X-ray negatives, photographs, and
brainwave scans. “Staggered head”
electrostatic imaging techniques yield
high contrast.

Standard plot package for the sys-
tem is a set of FromrTrAN-callable
routines which use CalComp-com-

patible names and calling sequences.
The packages can be used to gen-
erate any geometric construction
complete with desired annotation.
Subroutines can be used as building
blocks to form complex routines for
specific applications. Among the spe-
cial features are selection of several
standard background grids, capability
of merging with user-designed grids,
variation in line weight, automatic
stripping, scaling of character height,
and erasure of previously generated
lines.

Link between the plotter and soft-
ware is performed by an interface
housed in a separate console that
can provide online or offline opera-
tion, or a combination of the two.
For online operation, the controller
uses either the IBM selector, a selec-
tor subchannel, byte multiplexer, or
a block multiplexer control. For
offline use the controller includes a
O-track, 800- or 1600-char/in read-
only tape drive for System 360/370
input.

Circle 149 on Inquiry Card

Multiprocessor Computer
Based on Bidirectional
Data Communication Bus

A multibus, multiprocessor computer
system, Modulex™ offers expand-
ability and performance using a
building block approach. Basis of
the system, introduced by Artronix,
Inc, 1314 Hanley Industrial Court,
St Louis, MO 63144, is a bidirectional
data communication bus—a multi-
layer PC board that allows com-
munication between connected system
modules at rates up to 10M bytes/s.
Priorities are resolved and accesses
granted by a bus control unit which
monitors data transfers between sys-
tem modules.

Configured as a dual-slot module,
the standard minicomputer is a full
16-bit processor which includes seven
general-purpose registers and 98
instructions with seven addressing
modes. MOS random-access memory
with a cycle time of 480 ns is sup-
plied in 16k-byte single-slot mod-
ules. Up to 64k bytes are directly
addressable on the bus, or up to
IM byte with each memory manage-
ment unit (MMU) used.

Control between multiprocessor
buses is attained through the use of

asynchronous real-time link (RTL)
modules, while data transfers be-
tween buses are made through the
MMU modules, providing either cen-
tralized or distributed memory man-
agement capabilities. Monitoring sys-
tem modules on the bus using a unit
other than the processor permits
flexible configuration. Typically, four
processors may be attached to a bus
and may perform independent or re-
lated functions without conflict.

The system is completed by a
range of peripherals including array
processors, digital video graphic sys-
tem, and mass storage devices that
range from a floppy disc to a large
high speed mass storage module.
MX/O0S, the operating system soft-
ware, is as modular as the hardware.
It is divided into a series of semi-
independent modules, each perform-
ing a certain class of functions. A
multiterminal, multiprogramming en-
vironment is supported with up to
255 active partitions. The virtual
memory scheme supports contiguous,
chained or hierarchical file structures.
The system presently supports the
MuMPS and FORTRAN 1v application
languages. O

Circle 150 on Inquiry Card
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Monitor or generate analog signals
at any level or speed, economically.

RTP is a family of standard products
that allows the direct input and output of
analog signals to your digital computer,
regardless of which computer you select.
All are self-contained, plug-compatible,
designed for local or remote applications,
and delivered virtually off-the-shelf.

So, RTP is an obvious boon to the mea-
surement and control systems designer.

Need to measure a diverse combination
of low-level and high-level signals at
medium speeds? Use the RTP Wide-Range
Controller.

Having trouble with the high speed mea-
surement of low-level signals with high
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common mode voltages? You need an RTP
Low-Level Controller.

Measuring a lot of high-level signals at
high speed? You’'ll be interested in the RTP
High-Level Controller.

Want to generate lots of high-level sig-
nals? Try the RTP Analog Output Controller.

In any case, circle our number, on the
Reader Service card, and stand by for a
super booklet, “Using RTP,” which will
show you how RTP can be a big part of the
solution in any measurement and control
problem.

Ea Computer Products,inc.

RTP&Analog1/O

1400 N.W. 70th Street, Fort Lauderdale, Florida 33309 * (305) 974-5500, TWX (510) 956-9895 @
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Our bright idea.

More computer power

The SEL 32 family of high per-
formance 32-bit computing sys-
tems offers a balance between big
computer performance and
minicomputer prices. Micropro-
grammable input/output processors,
compatible central processing units,
high-speed memory systems, and
efficient data processing peripherals
make up the hardware elements.
On the software side, operating sys-
tems, language processors, lib-
raries, application packages, and
interactive terminal support bal-
ance the scales. Together, SEL 32
hardware and software provide a
cost-effective solution to your cur-
rent requirements, with expansion
capability to meet your growth
needs.

The SEL 32/35 is the strongest
price-performer of any 32-bit single
or multiple-CPU system available
today. These computers can be
configured from 64K bytes to 512K
bytes of 900 nsec memory. Re-
sembling its more powerful
brothers, the SEL 32/35 is a com-
plete package, including central
processor with floating-point arith-
metic, memory, chassis, power
supplies, and cabinet.

for your dollar.

The SEL 32/55, offered in a vari-
ety of both single and multiple
CPU configurations, can be config-
ured from 32K bytes to 1 million
bytes of 600 nsec memory,.

The SEL 32/50 is a single chassis
computer providing the same CPU,
[/O, and memory capability as the
32/55, but for dedicated applica-
tions.

Just circle our number on the
Reader Service Card, or call us to-
day. We'll send you the powerful
story of the SEL 32 family.

SYSTEMS

6901 West Sunrise Boulevard
Fort Lauderdale, Florida 33313
(305) 587-2900

European Inquiries 85 bis Avenue Albert ler 92500 Rueil. France Tel 967 8314 W
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What You Need
Is What You Get.

Ramtek’s new RM9000 modular graphics
and imagery system gives you
expandability, economy and flexibility.

Process Control: Water facilities plant.

Select The Performance You Need.

The RM9000's total modularity lets you select
the exact performance you need to fill your
particular application. You pay only for the
performance you need. Nothing more. And that's
like money in the bank.

Add On As You Have To.

As your needs change and grow, the RM9000's
capability will grow right along with them. A
comprehensive list of options such as expansion
from black and white to grey scale or color—even
a complete range of interactive peripherals and
additional independent channels.

Microprocessor-Controlled Raster Scan.

The RMS000 is the first raster scan graphics and
imagery system to be totally microprocessor

54 CIRCLE 34 ON INQUIRY CARD

Imaging: Viking | Orbiter.

controlled. That means you can implement a
higher-order user language to minimize program-
ming costs without a sacrifice in system throughput.

Functional. Reliable. Maintainable.

High reliability is the direct result of intensive
testing of components and systems prior to
shipment. Solid state components and printed
circuit construction are used exclusively. Result?
No special preventive maintenance measures
are required. In fact, the RM9000 can be pre-
programmed with self-diagnostic capability.

You Need To Know More.
To fully appreciate the RM9000's capability, you
need more details. Call or write Ramtek Corpora-

tion, 585 N. Mary Ave., Sunnyvale, CA 94086.
(408) 735-8400.

Our Experience Shows
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DIGITAL CONTROL AND
AUTOMATION SYSTEMS

Computerized Ripple Control Eliminates Excessive Drain
On Electric Utility Supply

Demand for electric power, as with similar demands
for fuel supplies, has been continually expanding.
Because the cost of finding and developing new sources
of energy, or even of increasing available supplies of
present fuels, are almost prohibitively high, steps
have been taken to reduce—or at least control—the
consumption of fuel.

One procedure that evolved from the attempts to
control use of energy is “ripple control,” an electric
power load management system that automatically
shuts off selected appliances or equipment in homes,
offices, and industrial plants for brief periods of time
to flatten out peaks in power consumption. Such regu-
lation can be provided from a central location—under
computer control, for instance—or locally in small
installations.

In all cases, control signals are transmitted from
the controller in the form of coded audio frequency
pulses which are injected into the utility power grid.
Dual-channel solid-state relays (receivers) mounted
on the appliances or equipment being controlled de-
code specific signals which contain the on/off signals.

Ripple Control

Cumulative power consumption is normally dependent
on the various whims of all consumers: turning equip-
ment on or off, lowering or raising cooling demands
of air conditioners, or deciding to use or not use cer-
tain appliances. As a result, load curves exhibit
numerous peaks and valleys. Smoothing out those
curves by removing the causes of the peaks and valleys
is the purpose of “ripple control.”

One type of such control, called Rythmatic®, enables
daily load curves to be “smoothed” and thereby pro-
vides economic use of generating capacity and distribu-
tion networks. Plessey Inc, 20245 Sunburst St, Chats-
worth, CA 91311 has recently installed its first system
in the United States, but other systems—some under
computer control—have been installed by The Plessey
Co Ltd in England, New Zealand, and other countries,
resulting in claims for “l10% discount on new power
generation costs.”

Direct control of switching devices from remote loca-
tions under the Rythmatic system is accomplished using
standard high voltage power lines as the transmission
medium. Coded audio frequency signals superimposed
onto those lines are decoded by receivers in applicable
locations within the low voltage distribution network.

Control signals, therefore, require no added trans-
mission medium. In practice, an audio frequency between

300 and 1000 Hz is assigned to each distribution
authority. Although in centralized systems the same
coding system will be used by each authority operating
on that system, the available range permits assign-
ments of frequencies that will eliminate interference
between neighboring authorities. Also, the superimposed
voltage is too small to cause interference with the
normal distribution network.

Rythmatic coding varies the pulse repetition rate
(rhythm) of the carrier frequency within a range of
50 control codes from 1 to 10 pulses/s. Each receiving
device will respond only to commands given at that
device’s particular rhythm.

Pulse trains are transmitted for 10 s and operating
relays must receive a continuous train of at least 5 s
before they will accept a command. Interference
problems from harmonics and other ripple control
systems are therefore practically eliminated.

The solid-state receiving relay, located on the
consumer’s equipment low voltage line, has two decod-
ing modules: one to switch a device on, and one to
switch it off. Therefore, 50 rhythms provide 25 separate
control commands or channels. This capacity can be
extended, however, by multiple coding techniques or
by using three rhythms to control two channels with
one thythm as a common off signal.

Ripple signal injection points generally range from
400 V to 69 kV, dependent on a number of factors.
Most commonly, a method known as parallel injection
is used in which the signal frequency is in parallel
with the high voltage link at the supply substation.
Circuits are tuned to the ripple frequency for maximum
transfer of energy.

Computerized Central Control

When ripple control signals are injected onto the
network from a central controller, remote injection
plants can be operated individually, simultaneously,
or sequentially. The central controller can be either
an extension of local control or a computer.

Signals can be initiated manually, automatically by
program, automatically by load control, or by time
switch. Pulses injected onto the network are controlled
by the central rhythm generator. A further audio fre-
quency pulse train is transmitted from the control
room as a synchronizing control when a number of
plants are under ripple control simultaneously.

Under computer control, the load dispatch system
functions under either a dedicated computer, such as
a DEC PDP-11, or in timeshare with an existing plant
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There is only one OEM

A Wangco Autoload Tape Drive...from Wangco’s
broad, high quality line of tension arm, vacuum
column, and autoload models. Select speeds of
12Y2, 25, 3772, 45, and 75 ips, 7 or 9 track NRZI,
phase-encoded or dual density format and reels
of 7’; 82", and 10”. Design features include IBM
compatible head guide spacing, high efficiency
tape cleaning, tri-level read threshold, and plug
compatibility with other major industry suppliers’
tape drives. The ruggedized Mod 12 shown
below is especially suited for large computer
mainframe system integration.

A Wangco Disc Drive...front
or top loading cartridge or
fixed disc with data capacities
from 2.5 to 20 Mbytes (100
or 200 tpi) in the smallest
size configurations available.
Wangco designed voice-coil
positioners speed access
and reduce power dissipation.
The new brushless DC motor,
forced air cleaning system
and two-sensor temperature
compensator assure highest
reliability.




peripheral for your system

A Wangco Flexible Disc Drive
...with access time of 6 ms
track to track for a 164 ms
random average seek. Single
and dual density encoding
can be accommodated in the
same drive with selectable
sector options including IBM
and expanded soft sectoring,
32 hole hard sectoring, and
sector generation. Reliability
features include an IBM-
type ceramic head, low friction
Uni-ball positioning, die cast
mainframe and open and
closed door interlock. MTBF
is 5000 hrs. Power consump-
tion is only 45 watts.

A Wangco Tape or Disc Sub-
system...hardware, firmware,
and software, for PDP-11 and
Nova minicomputers. Wangco
offers more subsystem con-
figurations for the OEM than
any other manufacturer. To
the user this means single
source systems with com-
ponents designed together
to work together as well as
rapid delivery and substantial
cost savings.

A UNIT OF

A Wangco Magnetic Tape
Formatter...containing all
required logic to read and
write IBM compatible 1600
cpi phase encoded and/or
NRZI mag tape. Requiring
only 5% in. of vertical rack
space, each formatter can
control up to four 7 and/or
9 track tape drives.

The one OEM peripheral for
your system is from Wangco.
For more information contact
Wangco, Inc., 5404 Jandy
Place, Los Angeles, CA 90066.
(213) 390-8081. In Europe
write or call Wangco, Inc.,
Postbox 7754, Building 70,
1st Floor, Schiphol-Oost,
Netherlands. (020) 458269.

WANGCO

PERKIN ELMER DATA SYSTEMS
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computer. In one such configuration, the Auckland
Electric Power Board in Auckland, New Zealand bases
its master control on dual Honeywell 316 computers.
That system is used to reduce peak load and improve
the daily load factor, and has resulted in reduced
reserve capacity requirements as well as less need for
higher priced peak energy.

For the most part, customers are not deprived of
the electrical power needed to operate water heaters,
to heat plants, or to light streets. Except for street
lights, where use is limited in any case to nights, the
computer predicts when a peak is to occur and trims
power usage to avert excessive energy drain. Power is
restored for heating when the overall usage levels
off or starts to form a valley.

The power board services a 935-km> area made up
of 3250 km of overhead and 2650 km of underground
circuits. Customers are densely populated city areas,
heavy and light industry, suburban housing, and semi-
rural areas. Distribution is via 36 main and 4400
secondary substations.

Control is primarily of a range of water and space
heating units, but secondary functions include street
lighting. A total of 130,000 solid-state receiving
switches, with a maximum switchable load of 150
MW, are controlled from 12 injection points.

Load shaving and restoration are controlled by a
standard control algorithm on the basis of anticipated
consumption in time periods selectable at 0.25, 0.5,
or 1 hour. Consumption for a current time period is
predicted by analysis of consumption at given points

in the period, the instantaneous load at the time of
prediction, and the mean rate at which the load is
changing.

Sufficient flexibility is maintained to permit the algo-
rithm to be changed readily to provide load control
on any other basis: eg, instantaneous, daily, or weekly
loads; ambient temperature, length of time equipment
has been on or off, or a combination of these. Although
acceptance of control is optional for the consumer,
the rate paid by the consumer to the power board
for non-controlled use of energy is twice that of con-
trolled power.

Information transfer between control computer and
remote plants is handled via telephone communication
lines, either a dedicated circuit or the switched net-
work. An interface unit accepts synchronous serial

SHAVING RESTORING
SECTIONS OF LOAD SECTIONS OF LOAD
R A AR l 7] s

o
S

Typical load curve of a power distribution system
under ripple control. When predetermined level is
reached, potential peak load is shaved in three stages;
then portions are restored to main level demand

LOGGING

TELEPRINTER

VISUAL COMMUNICATIONS
DISPLAY LINES (5%0 BAUD)
COMMANDS 1

DISPLAYS

CONTROL RHYTHM

LINK TO EACH

t—==CIRCUIT BREAKER CONTROL

SUBSTATION
SUPERVISORY p=— ALARM AND INDICATIONS
OUTSTATION
pe— CURRENT VOLTAGES

40 SUBSTATIONS
RYTHMATIC 12 RIPPLE STATIONS

1

ers and transmission speeds up to 9600 baud

RYTHMATIC INJECTION CIRCUIT
SN INJECTION " ::3 Cé)Gl?AGE
PLANT (9-\“4-!
CHECKBACK : o
MA
LINE TO EACH
RIPPLE PLANT

Auckland (New Zealand) Electric Power Board is example of computerized central mode of
ripple control. Load dispatch system in this case is controlled by dual Honeywell 316 com-
puters and transmission speed is 200 baud; however, other similar systems use other comput-
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TURNKEY 620 SYSTEMS FROM NEFF

USING THE HP 9825 CALCULATOR..
the logical next step in data acquisition.

You're involved in a scientific, engineering, or industrial
project that could use a high performance, low cost data
acquisition system. But you know that system integration
and software costs of most systems actually exceed the
hardware. And your need is now, so you want a

system that will take data immediately with minimum
user training.

Our turnkey 620S was designed for you. ... ...

620S is a sophisticated data acquisition system with
amplifier-per-channel or differential multiplexer analog
signal processing and using the H.P. 9825 computing

calculator for system control, data analysis and recording.

Neff systems are known for high performance and the
620S is no exception. Consider 0.1% accuracy with
50kHz channel scanning rate, fullscale input sensitivities
from 5 millivolts to 10 volts, up to 256 channels or 2048
channels fully expanded, and 120dB rejection of common
mode voltages up to 300 volts. Selectable data filters,
simultaneous sample and hold and input signal
conditioning are but a few of the many available features.

The Hewlett-Packard 9825 calculator provides the 620S
computer performance with the operating convenience
of a calculator. Programming is simple with HPL, an easy
to learn, high level language designed for scientists and
engineers. Standard features include a live-keyboard,
alpha numeric printer and cassette recorder. Up to 24K
memory is available. Plug-in peripherals include floppy
disk, line printer, x-y plotter, and tape punch. It also
attaches to H.P. Interface Buss.

A complete, integrated data acquisition system thats
easy to use — thats our turnkey 6208S.

Like to know more? Call us today at 213-357-2281 or
write for our free brochure.

INSTRUMENT CORPORATION

1088 E. Hamilton Rd., Duarte, Calif. 91010
Tel. (213) 357-2281 TWX 910-585-1833
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Your Pro-Log
Series 90
shouldn't cost you

until you
. use it.

2 Service Centers: .
rlando, FL; Elk Grove,
ca, MA; Southfield, MI; Cedar
: BC and Edmonton, Alberta,
Canada Forinmni rvice, R( 3) 843-3131. Today.

..'..'..‘.....'...................

Electro Complete and mail this coupon, today, to:
cg:-‘éoration 4131 Vanowen Place

A Telecor Company Burbank, CA 91504

[J | like what you say, Electro Rent. Send
me your big, free, new catalog.

O Specifically, | need a

(type of equipment, manufacturer and model number)
immediately! Can you deliver?
O I need HELP! QUICKLY! Phone me NOW

at

(area code) phone number

A fast response, please, to:

NAME TITLE

ORGANIZATION

ADDRESS MAIL STOP
CITY/STATE/ZIP 3CD

eo00

ssccse

0000000000000 0000000000

DIGITAL CONTROL AND
AUTOMATION SYSTEMS

command codes from central control and initiates
transmission of control signals to the plants. It also
queries the channels to determine that the signals
have been received and reports to the computer that
correct signals have been sent.

Modem interface meets CCITT V24 or EIA RS-232-C
specifications. Configuration can be direct, multidrop,
or dial up. Transmission speeds are 75, 110, 150, 300,
600, 1200, 2400, 4800, or 9600 baud. Operation can
be either continuous or polled. Message lengths typical-
ly are two words control to plant, five words plant
to control. Word format is one start bit; five, six,
seven, or eight data bits; odd, even, or no parity bit;
one or two stop bits.

Other Installations

Among diverse other applications in New Zealand are
one in use by the Hawkes Bay Farmers Meat Co which
uses only a single injection plant under local control,
and one at the Namoi Valley County Council Supply
authority that has three automatically controlled in-
jection plants. Both function basically the same as the
Auckland Electric Power Board installation except
that no computers are involved.

The meat company deals mainly with the killing,
processing, and freezing of cattle, sheep, and lambs
for both local and overseas markets. Reducing peak
load and improving daily load factor involves freezers,
dryers, boilers, and rendering units plus heating and
lighting. It is estimated that under present cost con-
ditions, the plant would pay for itself in two years.

Control of the power supply authority is maintained
by a programmed clock which sends out on/off com-
mands at preselected times. An automatic load leveler
monitors the system load—water heating, night store
heating, and irrigation pumps—and sends appropriate
override commands when necessary to keep the load
as close as possible to a present optimum level.

In the U.S. the first installation is at the Southwest
Public Power District of Palisade, Neb. This system
controls 15% of the summer irrigation load in the
area by stopping and starting the irrigation drive mo-
tors. A somewhat similar system is being installed in
Wisconsin. Both systems use central control but neither
is computerized.

Circle 160 on Inquiry Card

DC&AS BRIEF

Minicomputers Assist in Hospital
Laboratory Test Analysis

Several hospitals in England are now using minicom-
puter-based systems for analysis of tests. In one case
a Nova® 1220 computer assists in the analysis of bio-
chemical samples from patients at hospitals in the
Kensington and Chelsea areas of London. At the North
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THE ONE MICROCOMPUTER THAT TACKLES EVERY JOB
Product Development ®* Micro Control ®* Data Processing

UNIVERSAL 8080 AND 6800 SYSTEM ......... $3,850
A complete, low-cost, tape-based development system and powerful
general-purpose microcomputer for 8080 and 6800. Low price in-
cludes terminal and tape units. At our OEM price of $2,490 (quantity
100), this system is a super buy.

QUICKRUN™ SYSTEM WITH 32K MEMORY .... $5,275
The only co-resident assembly and interactive debugging system in the
industry. With editor, assembler and debugger/monitor all in memory,
things happen fast. Assembly of a 1000 statement program takes a
mere 15 seconds. It’s the most cost-effective solution for software
development available today.

DUAL MICRODISK™SYSTEM ................%$6,475
You get all the speed and versatility of a 16K memory and dual
minifloppies plus the most sophisticated Disk Operating System
available on any microcomputer.

MICROEMULATOR™/EPROM PROGRAMMER . $1,250
Everything you need for in-circuit emulation —single step, trace execu-
tion, hardware/software breakpoints, and 2708/2704 program-
ming—all in one low-cost package.

BAREBONES MICROCONTROLLER

Start with our barebones system and match your needs without
busting your budget by adding any of our low-cost peripherals. Ideal
for industrial/process control, data acquisition, and automatic test
equipment applications.

EXTENDED BASIC FOR TAPE OR DISK SYSTEMS

Includes every feature needed for general-purpose data processing:
strings, integers, bit functions, formatted 1/O and full data-
management capabilities.

30-DAY TRIAL PLAN

We have a microcomputer system that is just right for your application
and your budget. We can even let you try one for 30 days at no risk. For
more information, write or call MICROKIT today.
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UNIVERSAL TAPE SYSTEM-8080 and 6800, Z-80
soon * 8K memory * 960 character CRT * ASCIH
keyboard ¢ (2) 2000-bps tape units * (2) RS-232
serial ports * Real-time clock * Bootstrap in PROM
¢ 8-level vectored interrupts * Complete Tape Oper-
ating System — debugger/ monitor, editor, assembler
and utility * OPTIONAL: Plug-in cards extend mem-
ory to 32K * QUICKRUN™ package adds co-resident
assembly and interactive debugging system.

MICRODISK/2M™ DUAL MINIFLOPPY DISK
SYSTEM ¢ 16K memory * Full Disk Operating Sys-
tem Software.

Barebones MICROCONTROLLER includes CPU of
your choice, PROM/RAM memory, and universal
prototype card for custom I/ O. Other system options
include In-Circuit MICROEMULATORS™, EPROM
programmers, standard floppy disk units and
printers.

ORATED

2180 COLORADO AVENUE ¢ SANTA MONICA, CALIFORNIA 90404 « (213) 828-8539
Dealer and Sales Representative Inquiries Invited.



GET YOUR ACT TOGETHER:

v —————




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

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

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. Chicago (312) 696-2460. Hudson, New Hampshire
(603) 883-2100. London (Reading) 582-115.

=« PERTEC

a division of Pertec Computer Corporation
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FROM STOCK

PDP-8 1/0
BOARDS

KL8-JA

EQUIVALENT WITH FULL MODEM CONTROL

WS TK-8
MODEL s

e OPTIONAL 1200 BAUD MODEM WHICH
ADAPTS DIRECTLY TO TK-8

FEATURES

* 100% DEC SOFTWARE COMPATIBLE
* FULL MODEM CONTROLS

®* PIGGYBACK 1200 BAUD MODEM

® 45.5 TO 9600 BAUD RATES

* DIP SWITCH PROGRAMMING

® 36 MONTH WARRANTY

WRITE OR CALL—
COMPLETE DATA SHEET AVAILABLE

ti
Teleow Industiies, Iuc.

5701 N.W. 31st AVENUE
FT. LAUDERDALE, FLORIDA 33309

PHONE: (305) 971-2250
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Staffordshire Health District in the North Staffordshire
Health Center, Stoke-On-Trent, one of the country’s
largest hospitals, a Nova/830 checks and analyzes
the results of tests carried out in the hospital’s path-
ology laboratories. Both computers are manufactured
by Data General Corp, Southboro, Mass.

The 1220 computer is used to speed up the com-
putations involved in analyzing patients’ samples and
in checking that the results fall within prescribed
limits of accuracy. It is also used to print the results
of the analyses and to provide a number of reports
for use by the hospitals’ consultants.

About 1000 samples a day are processed in the
laboratories from the hospitals, which have a total
of about 1700 beds. Each sample is identified by a
test code which, together with information about the
patient and the sample batch number, is input to the
computer from a visual display unit when the sample
is received.

An auto-analyzer produces a graphic analysis of
the substances in the sample. Peaks on the graphs
indicate the concentrations of the constituent substances
in the sample; values are read and are recorded on
paper tape for subsequent input to the computer which
performs the necessary calculations.

The 830 computer, part of the hospital’s main infor-
mation processing network, has functions beyond those
common to a normal pathology laboratory environ-
ment. Four visual display terminals and four tele-
typewriter terminals are connected to the computer
which, in turn, is directly connected to the hospital’s
main computer. This allows information from the
hospital’s data base to be updated and acquired where
necessary. (The data base also can be accessed from
some 90 other terminals.)

Three visual display terminals are installed in
specimen reception areas in the City General Hospital,
the North Staffs Royal Infirmary, and the Central
Outpatients Department. The fourth visual display
terminal and one of the teletypewriter terminals are
directly associated with the minicomputer. The remainder
of the teletypewriter terminals are installed in the
hematology, microbiology, and autobiochemistry labora-
tories.

Full configuration includes, in addition to the termi-
nals, 48k-word central processor, 10M-byte disc unit,
magnetic tape drive, paper tape reader, 300-line/min
and 165-char/s printers, and mark sense card reader
to deal with results produced by manual tests.

The majority of requests for tests to be carried out
will be initiated from the wards through terminals
connected to the main computer. Before being dis-
patched to the laboratories, samples from the wards
will be checked, using a terminal, against the request
to ensure that the correct type of specimen has been
submitted for the required tests, that there is sufficient
material to carry out tests, and that all the specimens
expected have arrived. The minicomputer will produce
batch lists for the specimens and work schedules for
each machine. O
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Amphenol” T7-Series
rear-release
connectors,
___contacts, and
rimpers.

Afamily that

works together
~ to save

ogether.

Cut your assembly costs with a total termination systems approach.
Our 17 Series has everything you need for rear-release, input/output
connections for data transmission. You get the lowest possible
installed cost.

First, the connectors: 50% less costly to assemble. These rear-release
connectors permit fingertip contact insertion. Without insertion tools.
You can snap several of our crimp Poke-Home® contacts in place in
the time normally required for a single contact inserted with a tool.
So you can cut labor costs in half—at least. And no special skills or
training are needed either.

Some important electrical improvements, too. Our 17 Series
connectors have a shrouded rear-release insert to prevent shorting
and arc-over. No potting or sleeving is required. These connectors
meet EIA Standard RS-232C for data-communication input/output
connectors and have an insulation resistance greater than 5000
megohms, per MIL-STD-202A, Method 302.

Second, the contacts: big savings for volume users. With our 15,000~
contact capacity reels, you can save a bundle over loose contacts.

Finally, the crimpers: high-speed for lowered costs. Our new hand
crimp tool makes accurate, identical crimps—time after time. And
our semi-automatic crimping machine can turn out up to 2000
terminations per hour.

Get them all—connectors, reeled contacts, crimpers. And get them
now. Five basic contact configurations in 17 Series connectors are
now available. So is all termination equipment, backshells, and
accessories. For more details, contact: Bob Ashley, Amphenol
Connector Systems, Bunker Ramo Corporation, Dept. 0000,

900 Commerce Drive, Oak Brook, Illinois 60521.

The right idea
atthe
right time.

o i 8 ‘ i AM PH EN 0 Connector (sunker]®
crimping machine. Systems RAMO
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Forget if.

If a line of line printers gave you dependable, economical
operation and remarkably clear print quality, you could plug one

into your system and forget it.

Dataproducts is that line.

Our 2200 family of Line Printers is worth remembering.

Forget the 2290.

If you want a cost efficient
900-LPM printer designed to

We support our
family.
You can’t forget our

meet the requirements
of the new high-performance
minicomputer based systems,
remember to specify
the Dataproducts 2290.

Then plug it into your
systems.

And forget it.

Forget the 2260.

If you want high-quality
medium speed impact printing
(600 LPM), ideally suited for small computer
systems and terminals, you want our 2260.

Specify it by name.

Plug it into your systems.

And forget it.

Forget the 2230.

If you want the industry standard low-to-
medium speed (300 LPM) printer with
the lowest life-cycle cost of any printer in its
range, specify the Dataproducts 2230.

Plug it into your systems.
And forget it.

Forget family squabbles.

Every member of the 2200 family of Line
Printers is interface compatible.

Up and down the line.

And every member offers the patented
Mark IV hammer, with its life expectancy of
over 4 billion impacts.

And every member of the family can print in

16 languages.

printers unless you can
count on complete
aftersales support.

Count on it.

In spares, maintained
for Dataproducts customers
world-wide, with a new
spares depot soon to be
open in Europe.

In technical support,
with liaison engineers
ready to help solve all printer problems.

And with printer training and complete
instruction to the component level.

The family biography.

There’s much more.

Inside information, specs and key options
for every family member.

Plus the 2200 family relatives like our
Tempest printers (300,600 & 900 LPM), the
2470 (1200 LPM), the 2550 (1500 LPM)
and the 2910 (military printer).

Whichever
member of the
family interests
you, call or write
for complete

information.
: But don’t
| forget to
remember.

No. 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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Electro

New York Coliseum/Hotel Americana
New York City, April 19-21

This year, New York City will be the location of
ELECTRO77. Formed in the merger of the IEEE INTER-
coN and the Northeast Research and Engineering Meet-
ing (NEREM), the show is sponsored by New York area
and New England elements of the Institute of Electrical
and Electronics Engineers and the Electronic Repre-
sentatives Association.

The Professional Program Committee, under the di-
rection of Chairman Dr John Golembeski, Bell Labora-
tories, Holmdel, NJ, has put together a program that in-
cludes sessions focusing on advances in microcomputer

hardware and software; semiconductor, CCD, and bubble
memory technology; communications; computer-aided
design; and techniques for testing complex digital as-
semblies. Seven sessions, from the planned 42 half-day
sessions and an evening “special”’ on U.S. and Soviet
Psychic Research, will be held concurrently at 10 am
and 2 pm on Tuesday, Wednesday, and Thursday at the
Hotel Americana.

Preceding the convention opening, the Electro Key-
note Luncheon, to be held at the Americana Hotel on
Monday April 18, will feature an address by Isaac Asi-
mov, nationally known science writer and academician.
The Luncheon Program also features the presentation of
the IEEE Medal of Honor.

Manufacturers product exhibits and demonstrations
will occupy two floors of the Coliseum. Of special interest
is a display on ‘“Energy Conservation” which will con-
tain examples of the work being done in developing en-
ergy alternatives. A Film Theater will screen a program
of selected engineering and scientific films daily in the
Coliseum. Exhibit hours are 9:30 am to 6:30 pm on
Tuesday, 9:30 am to 9 pm on Wednesday, and 9:30 am
to 5:30 pm on Thursday. The registration fee of $6 for
IEEE members ($9 for others) covers all three days of
the exhibit and convention sessions.

Only sessions of particular interest to readers of Com-
puter Design are covered in the following excerpts from
the convention program. Information is limited to that
available at press time.

Professional Program Excerpts

Tuesday Morning

10 am-12:30 pm
Switching Power Supplies

Organizer/ Chairman: Robert H. Okada, R O Associates, Menlo
Park, Calif

Panelists Mel Kravitz, Switching Power; Tom Ingman, Alpha
Power; Walter Hirshberg, ACDC Electronics; and Derek
Chambers, Raytheon/Sorenson will discuss the case for switch-
ing power supplies together with switching vs linear techniques,
advantages and disadvantages of various switching techniques,
available components, and the importance of accurate efficiency
measurements,

Session | Royal Ballroom A

Session 3 10 am-12:30 pm

Microcomputers for Fun and Profit

Imperial Ballroom A

Organizer/Chairman: Frank J. Burge, Regis McKenna Advertis-
ing, Palo Alto, Calif

Taking a look at the hobby and personal computer market, this
session discusses how the trend started and where it’s heading,
what people are doing with microcomputers and what a per-
sonal computer is like, and attempts a customer profile.

“The Hobby Computer Market: Its History, Size, and Where
It’s Headed,” Bob Wickham, Vantage Reséarch
“Characteristics of the Ideal Personal Computer and Uses,” Carl
Helmers, Byte magazine

“The Neighborhood Computer Store and Its Customers,” Paul
Terrell, The Byte Shop

68

Imperial Ballroom B

Session 5 10 am-12:30 pm

The Semiconductor Memory Revolution

Organizer/Chairman: Paul Franklin, Monolithic Memories, Sun-
nyvale, Calif

The continuing revolution in semiconductor memories has rad-
ically changed the electronics industry, specifically computers
and their associated peripherals. The technology’s rapid pace
since 1970 has perplexed and overwhelmed users with a variety
of products. This session attempts to clarify state-of-the-art semi-
conductor memory trends.

“Advances and Recent Trends in EPROMs,” Jim Oliphant and
Bob Greene, Intel

“Registered p/ROMs Impact Computer Architecture,” John Birk-
ner, Monolithic Memories

“l16k RAMs—A New Generation of Memory Products,” Derrell
Coker, Mostek

“Future Directions in 4k Static RAMs,” Stephen K. Campbell
and Joe Kroeger, Advanced Micro Devices

“Applications-Oriented Soft, Low Cost I’ Dynamic RAMs,” Tom
Longo, W. Sanders, J. Early, Fairchild Semiconductor

Session 6 10 am-12:30 pm Georgian Ballroom B

CCD Imaging

Organizer/Chairman: Dean 'Collins, Texas Instruments, Central
Research Labs, Dallas, Texas

Session reviews current CCD imagers in commercial and low light
level military applications.
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Intel delivers real time microcomputer multiprocessing.
The new SBC 80/20 Single Board Computer.

SBC 80/20 delivers system through-
put and design flexibility previously
unobtainable on a Single Board Com-
puter. Like our low cost industry
standard SBC 80/10, the SBC 80/20
has everything you need—CPU,
EPROM, RAM and programmable
parallel and serial /O —all on a single
6.75" x 12.0" board. And because the
SBC 80720 also has dual bus architec-
ture, multiprocessor bus control,
programmable eight level vectored in-
terrupt and programmable timers, it is
your best choice for real time multi-
processing and other high perform-
ance applications.

SBC 80/20 increases system
throughput and improves system re-
liability by allowing tasks to be seg-
mented in a true parallel processing

configuration. Operate up to sixteen
SBC 80/20 systems simultaneously
without tying up the system bus
when using on-board memory and
I/0. And when access is required to
resources sharing the system bus, on-
board multiprocessing logic provides
the necessary bus priority control.

SBC 80/20 has eight levels of pro-
grammable vectored priority interrupt
making it possible to immediately re-
spond to critical I/O requirements.
Priority assignm