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8 Keystation

shared processor system
for $120 a month

per Keystation

The INFOREX Intelligent Key Entry™ System leases for
$50 per Keystation and $560 for the Control Unit,
including maintenance.

Costs less, yet we give you more. Full 125-character
record display. Key and visual data verification at any
station. Ability to store more than 100 program control
formats in our System’s disc memory. Up to one third
more functions such as balance totaling, calculating
and comparing check digits. Automatic pooling on 7- or
9-track compatible tape.

How do we provide a lot more at lower cost? INFOREX
is a company of information processing experts rather
than hardware assemblers. So instead of making do
with higher cost general purpose equipment, we design
our own to do the job more efficiently, more reliably.
Means we can build in every function we need, while
leaving out the useless extras.

Write for full information to help evaluate the Intelligent
Key Entry System in your operation. We would aiso be
pleased to have you check with present users on System
performance and service. Write INFOREX, Inc., 21 North
Avenue, Burlington, Mass. 01803 or INFOREX AG,
Dornacherstrasse 210, Basel, Switzerland.

o INFOREX
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It has a microprocessor

“brain” ... the PROVIDER* ..
that can be programmed

like a computer at the
point of information,
on every desk.
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Now . . . from one of the nation’s
technical leaders who four years
ago introduced the display terminal
referred to by competition as “the
one to beat” comes “the system to
beat” ... a dramatic breakthrough
in teleprocessing. It will make your
present computer more efficient
by relieving it of many jobs it
shouldn’t be doing in the first place!
The central computer’s monopoly oh brainpower just
ended. Sanders’ new CAN-DO™ programmable terminal
system now provides computer intelligence where it’s

long been sorely needed . . . on the job, at the point of
information, where problem solving is best dealt with.

Having the Sanders CAN-DO system is like having a
thinking-and-doing piece of your mainframe computer
on every desk in your business.

The heart of this problem-solving system is the
PROVIDER — a microprocessor that can reach into the
mainframe CPU or be programmed to perform many in-
dependent off-line functions. This modular system

can edit, verify for accuracy, total columns of figures,
reformat entered data — even warn the operator

when she’s made an error.

The CAN-DO system includes CRT displays, multi-
speed printers, storage discs and tapes, card readers,
single and dual magnetic cassette recorders/readers,
keyboard printer terminals and built-in modems — all
compatible with existing terminal hardware, including
our 620/720 product lines.

This is no blue-sky promise for the future. When you
have more than 200 blue chips as customers, when
you've fulfilled 50- and 100-million-dollar space-
program contracts and have a nationwide network

of close to 50 support centers staffed by over 200 of
your own field reps . . . you have what it takes

to deliver. The CAN-DO system is proven. It’s in
production right now. It could start solving your special
data-handling problems this fall.

Get the whole picture. Get in touch with our Sales
Manager, Joseph L. Hitt. Call him at (603) 885-3727 . ..
or write him at Sanders Data Systems, Inc.,

Daniel Webster Highway-South, Nashua, N.H. 03060.

July 1, 1971

Extremely economical 16-bit instruction

e

804 Stand-Alone Terminal
Completely self-contained system with
dot matrix presentation, 960 or 1,920
displayable characters, and optional
5 keyboard styles, upper-lower case
characters, and internal modem card.

200 line/min Printer
High-Speed desk-top line printer
with 200 LPM average speed and

96 USASCII characters easily
interchangeable by snapping
on/off the print belt.

Microprocessor

word serial processor with 4,096 word
memory and a 70-instruction set.

30 char/sec Printer
Desk-top printer unit featuring
30 CPS printing speed and a
highly reliable ink-impregnated
roller.

Card Reader

Available in compact table-top
or rack-mounted models, this
unit reads 300 cards per minute
and will handle 80- or
51-column cards.

100 line/min Printer Dual Tape Cassette Transport

With a maximum printing speed Convenient magnetic tape
of 100 L/M, this 5x7 dot matrix medium can store 400,000
printer has a 132-character line, characters per cassette at 800
63 USASCII character set, BPI, with a 120 inch/second

and a 3,000 BPS serial or search speed, and a variable
75,000 CPS parallel interface. record length of up to 1,000
characters.

Keyboard Printer Terminal
Highly reliable terminal having -

a 30 character/second printing

speed and the optional Automatic

Send-Receive mode of operation

utilizing magnetic tape

cassette storage.

d Sanders Data Systems, Inc.

the can-do systems company

A Subsidiary of Sanders Associates, Inc. *TM Sanders Associates, Inc.
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Bennett’s executioners wielded
the axe in his own livingroom -
and didn’t even stay for dinner

The Rise and Fall of

In hindsight, Viatron’s “sales only” policy
looked like just another form of the corpo-
rate hara-kiri committed by the firm in late
winter and in the spring of 1970. Not only
did the sales policy flop, but it created additional
confusion in Viatron’s marketing approach—which, by
that time, could be considered vague at best.

One marketing problem was obvious: Viatron had
three marketing heads in three months, Other market-
ing "difficulties were not as obvious, although they
caused more grief to the firm in the long run. In late
1969, Viatron switched from a heavy reliance on its
own marketing force to reliance upon a network of
some 40 dealers scattered across the country. As it
soon became apparent, there were many problems
with the dealership approach, not the least of which
was that Viatron had difficulties communicating with
and controlling its new marketing force.

“Our first approach of using the media and sending
demonstration teams around the country worked im-
mensely well,” says David Sudkin, former Viatron
marketing vice president. “Under the old approach,
we developed 30,000 solid letters-of-intent. And more
than 50% of these were from Fortune 500 compa-
nies.” Developing these orders, it has been learned,
cost somewhat under $2 million for advertising.

Viatron reported in February of 1970 that it was
producing System 21s at the rate of 600 a month.
Although this was far below the firm’s original target
of 5,000 to 6,000 units a month, it was still a respec-
table number. Viatron employees were jubilant over
the units that were being shipped out of their Massa-
chusetts plant, but there is evidence that this created
an illusion of actual sales when in fact many of the
systems shipped—perhaps even the majority—piled up
in dealers’ warehouses. One dealer in Texas, for ex-
ample, reported that he had 350 units in inventory in
a warehouse.

The “sales only” policy hurt the dealers, too. Not
only did the policy make it difficult for them to
unload System 21s, but it caused problems for the
machines already out in the field on lease. One Cali-
fornia dealer reported that five System 21s he had
installed were returned when Viatron instituted the
sales policy in spite of the fact that the five machines
were on lease. The customer had hoped to install a
large network of System 21s and the five test systems
he had were of little value unless they could be
integrated into a network. But the customer declined
to purchase the rest of the machines to complete the
network so the five on lease were dropped. In another
example of dealer problems, California dealers com-
plained that Viatron’s direct sales representatives

... many of the systems shipped
piled up in dealers’ warehouses.

were cutting into the dealers’ territories.

Viatron’s approach to servicing was also changed.
At first the company planned a servicing program
“using the military concept of remove and replace
depot maintenance rather than the more expensive
traveling serviceman.” The replacement idea, which
had been a subject of great fanfare by the company,
was dropped, however. Finally, Control Data Corp.
took over the servicing and maintenance of Viatron
equipment.

There are those who think that no company in the
world can efficiently gear up rapidly from zero to
1,300 employees in 2% years. Viatron tried—and
encountered the inevitable problems inherent in fast
growth, (Actually, Viatron probably didn’t have to
grow so rapidly. Lead time over the competition is of
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paramount importance in the computer industry, but
there is still no other computer company on the scene
trying to do what Viatron tried to do and it is possible
that there won’t ever be.)

At any rate, Viatron’s difficulties of grappling with
a high growth rate were aggravated by its penchant
for changing its basic business game plan with regu-
larity. It wasn’t just the marketing concept or the
servicing approach or the financial plan that was
constantly changed—virtually no phase of Viatron’s
operations appeared to be immune from drastic an
rapid change. ‘

Furthermore, Viatron began moving into new
product areas at a fast pace before problems on the
System 21 had been ironed out. Two 16-bit small
" computers, scheduled for delivery in the spring of
1970, were announced, at startlingly low rates—$99 a
month with 4K memory and $199 a month with 8K
memory and additional features. In addition, Viatron
was working on two more computers—a cut-rate mod-

newsletter described the phenomenon like this: “The
personnel of Viatron, from secretaries to president,
exude vitality, excitement.”

From the free soft drinks, coffee, popcorn and
potato chips to the one month’s vacation and liberal
stock options, Viatron’s benevolence and paternalism
towards its employees fired them with an enthusiasm
seldom—if ever—found among any company’s rank-
and-file employees.

“You have to remember,” says ex-marketing vice
president David Sudkin, “that Ed Bennett’s PhD is in
psychology. There was this tremendous spirit at Via-
tron. Bennett used the same thing to motivate us at
Viatron that he used to raise the $40 million—greed.
Everyone had a stock option. He made everyone
think he’d be a millionaire.” Indeed, when Viatron’s
stock rose above $60 a share, there were several paper
millionaires in the firm. The stock holdings of Ben-
nett’s secretary, for instance, were worth considerably
more than $500,000. Other secretaries and computer

Viatron —Part i

el that was to sell for $2,000 and a high performance
model that would round out the top of the line.

Then there was the family of ocr devices that “will
revolutionize the optical character reading industry.”
There was the semiconductor memory—the firm
claimed to have fabricated a memory with a “10,000
bit read/write memory chip.” Another team was
working on digital wrist watches and there was an
effort under way to produce electronics for a line of
Japanese calculators.

In the spring of 1970, the firm decided, in essence,
to move into the semiconductor business by spinning
off its microelectronics facility as a separate profit
center. The plan was to design and develop Mos
circuits and systems for customers. All of the new
product areas had more or less the same thing in
common: Nothing much ever became of any of them
and they all drew valuable resources away from Sys-
tem 21.

Meanwhile, there were some key segments of Sys-
tem 21 that weren’t working properly. The company
was late in producing a cassette-tape-to-computer-
tape device which was an integral element in most
configurations that had been ordered by customers.
The absence of the, tape-to-tape device was holding
up customer evaluation of System 21 and, as a result,
retarded deliveries. Opinions differ about the serious-
ness of the delay. One former Viatron marketing
executive believed that many customers stopped tak-
ing Viatron seriously when they couldn’t get ship-
ments of complete systems, while Bennett says the
delay of the tape-to-tape device didn’t represent a
serious problem.

While outsiders began having their doubts about
Viatron (one detractor said “it’s like giving $40 mil-
lion to the Marx brothers”) the firm’s employees
remained deeply committed to the company, display-
ing a remarkable esprit de corps. One Wall Street
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by W. David Gardner, New England Editor

operators were worth hundreds of thousands of dol-
lars each on paper.

To this day, ex-Viatron employees—even those who
ended up disagreeing heartily with Bennett—appear
to harbor no ill will towards him. Indeed, many ex-
Viatron employees return to visit him in his new office
in Lexington, Mass., and he receives them in much
the manner of the college professor who is delighted
to see his former students return. Bennett says he
knows of no one who feels “ravished” by his experi-
ence at Viatron and he talks with genuine compassion
when he says he is sorry that so many lost their jobs at
Viatron at the same time the job market turned sour.
In addition, it is evident that Bennett himself took a
severe financial beating. Any possible gains Bennett

... many ex-Viatron employees
return to visit him...

made on Viatron were more than wiped out by the
drubbing he took on the convertible debentures he
purchased. (“None of the insiders got rich on that
company,” he says.)

By July of 1970, the employees’ enthusiasm had
dampened considerably. The value of their stock op-
tions had been declining sharply; Viatron’s high-fly-
ing stock was selling for one-tenth of its high. More
graphically, the firm had instituted a series of layoffs
in an attempt to reverse the expense growth momen-
tum. Employees from production line workers to top
executives were given their walking papers. No one
was safe. Not even the board of directors. And, as it
soon became all too evident, not even Ed Bennett and
his right-hand man, Joe Spiegel. Indeed, the firing of
a member of the board of directors in July led to
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Rise and Fall...

Viatron’s famous “living room coup.”

One thing about Viatron: It seemed incapable of
doing anything in the conventional manner. The
events leading up to the living room episode were
typically bizarre. By early July, Viatron had serious
enough problems that it was not adverse to being
acquired by another firm. Such negotiations require
great discretion and business acumen, neither of
which could be said to be among the stronger points
of Viatron,

A prestigious Wall Street firm that specializes in
arranging corporate acquisitions had a client that was
interested in making an acquisition in the data pro-
cessing field. The client, a large New York Stock
Exchange firm, already had a firm base in the office
products field. The Wall Street go-between firm ap-
parently showed an interest in Viatron, but Charles S.
Morrill, Viatron’s director of corporate affairs, directly
contacted the large firm interested in making the
acquisition and this was regarded as a no-no by
Bennett.

Precisely what happened at this point is not clear,
except that the deal fell through. Morrill says he had
approval to contact the company directly while Ben-
nett says he did not. Morrill feels that Bennett blew
up the incident out of proportion to create a smoke-
screen to make it easy for Bennett to discredit Morrill.
There had been some friction between the two men.
At any rate, Bennett fired Morrill and the latter, still a
member of the board of directors, immediately began
drumming up support among the other directors to
sack Bennett and Spiegel.

One week later, when the directors met in Ben-
nett’s living room, Bennett apparently had no inkling
there would be trouble. Dinner had been prepared to
be served to the directors at the conclusion of the
meeting. The agenda, however, never got that far.
Morrill had rallied the directors around to his side
during the previous week and Morrill, Roger R. Phil-
lips, James J. Cannon, Jr., and Professor Pearson Hunt
ousted Bennett and Spiegel. The Bennett era was
over.

The immediate aftermath of the “living room coup”
illustrated the extent of the control that Bennett and
Spiegel had exercised over Viatron, its directors and
its employees. That night, Phillips- and Cannon slept
in Viatron’s headquarters building so, in the words
of Morrill, the new management could take “physical
possession of the company.” New guards were posted
at the building and they were given photos of Ben-
nett and Spiegel and told not to allow either in the
building.

To lead the new management team as president,
the directors named Phillips, an attorney who had
previously worked for the Colgate-Palmolive Com-
pany; and Hunt, who is Edmund Cogswell Converse
Professor of Finance and Banking at the Harvard
Graduate School of Business Administration. As
chairman of the board, Hunt's name alone was of
immense value to Viatron because he enjoyed the
reputation of being one of the country’s foremost
authorities on corporate finance, a subject in which
Viatron had rather obvious weaknesses. But in many
ways, the new management team had the same weak-
ness of the Bennett team—none of the members had
backgrounds in commercial electronic data process-
ing. Like Bennett and Spiegel, Cannon and Morrill

were from mrTrE, the government think-tank. Hunt
was an academician and Phillips worked with a soap
company. (When he left Viatron later, Phillips went
to work for another soap firm.)

No onc would deny that the new management
team inherited enormous problems and these prob-
lems, coupled with the fact that no single person on
the new team had a solid overview of the entire
company, worked against the new management ever
gaining solid control over Viatron.

“Viatron was a big firecracker,” says Bennett. “And
the guys who picked it up didn’t know what to do
with it. The stabilizing points were Joe Spiegel and I.
If anything happened to me, then Joe could take over
and if anything happened to Joe, I was there.” In-

The Viatron booth at a Chicago trade show
during height of the company’s fame.

deed, there was little continuity of management and
Bennett says he was never contacted by the new team
for advice. Viatron continued to sink under the new
regime,

There were some flashes of success, however. The
company sold 30 systems to New England Telephone,
which reported that it had had “very good success”
with 18 Viatron evaluation systems. Other big orders
were reported in the works. The company continued
laying off employees, dropped its drive into new
product areas, and in general pursued a tough re-
trenching and austerity program that began to lower
expenses and increase sales. Even Viatron's stock,
although never a particularly reliable barometer of
anything, spurted briefly in the fall of 1970.

The Phillips-Hunt team was also not unaware of
the possible advantages that might accrue to the
company if Viatron were to be acquired by another
firm. Many companies were reliably reported to have
examined Viatron with the idea of possibly acquiring
the troubled company, and many acquisition propo-
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sals were said to have reached the chairmen of the
boards of several interested companies. Nothing ever
materialized in this area, however, and the feeling
seemed to be that firms potentially interested in
acquiring Viatron could not untangle the firm’s busi-
ness affairs to the point where it was possible for them
to get a clear picture of precisely what they might be
getting if they acquired Viatron.

A team of top executives from Motorola was in-
specting Viatron’s facilities at the time when Bennett
and Spiegel were ousted. It could not be determined
exactly why Motorola was examining Viatron in such
close detail, but some Viatron people had been hope-
ful that Motorola might acquire Viatron. Later, the
hope was that Viatron would be acquired after it
completed its court proceedings with its creditors.
The feeling was that Viatron—with a huge tax loss
carryforward—would still be a nice acquisition, if its
slate could be wiped clean in the courts.

By October of 1970 it became evident that Via-
tron’s trade creditors—the largest debts were repre-
sented by semiconductor firms—were closing in. The
word spread in legal circles in Boston that the city’s
“bankruptcy bar’—attorneys who specialize in bill
collecting—could be in for a feast. And looming omi-
nously several weeks out was a bill for nearly $500,-
000 that Viatron would owe as interest on its deben-
tures.

Although the Phillips-Hunt management team con-
tinued an aggressive trimming operation into the fall
of 1970, there just wasn’t enough time or money to
save the company. Charles Morrill, the man who
organized the living room coup, feels the manage-
ment team performed well, that it pared the company
and its objectives down into more manageable pro-
~ portions. Morrill regarded the Phillips-Hunt team as
interim management.

As far as the new management was concerned,
Bennett’s description of Viatron as “a big firecracker”
was an apt one—there always was a fuse burning
somewhere in Viatron and as soon as it was extin-
guished, it seemed that two more fuses would be
found burning somewhere else in the company. At
that point, in the fall of 1970, the biggest fuse was
represented by the hundreds of trade creditors who
were owed money by Viatron. They ranged from the
Coca-Cola Bottling Co. to International Business Ma-
chines. The largest creditors, however, were the semi-

The largest creditors, however,
were the semiconductor firms...

conductor firms and the hardest hit was American
Micro-Systems, Inc., the mos specialty house, which
was owed more than $1 million by Viatron.

By October, the trade creditors had organized into
an effective group and by December the debenture
holders were doing the same thing, all of which
meant that Viatron was headed for a three-way tug-of-
war—management, trade creditors, and debenture
holders—that would make it become more difficult to
get wheeling as a going business enterprise. By mid-
December, it became evident that all hope of getting
Viatron back on its feet again by itself was lost; Roger

July 1, 1971

Phillips resigned as president and Pearson Hunt re-
signed as chairman of the board. At the same time,
the other members of the “living room coup” group
resigned their posts as directors.

The firm made Robert Dockser, a Viatron senior
vice president, president of Viatron, but at the same
time named Exeter International Corp. to work with
the company in a consulting role. Many believe that
Exeter International, a firm that specializes in at-
tempting to save failing companies, ran Viatron until
the Securities and Exchange Commission forced the
firm into Chapter X proceedings in April of 1971.

Viatron being Viatron, the beginning of the end
was appropriately bizarre. After remaining in busi-
ness in spite of logging more than $40 million in losses
against slightly more than $3 million in sales and after
successfully holding off a brace of companies, each
with claims of more than $500,000, a petition in

...the beginning of the end
was appropriately bizarre.

bankruptcy was filed against Viatron in February of
this year by three companies with claims totaling just
$3,901.

With that, the fate of Viatron was up to the court.
The petitioners were Manpower, Inc., of Minneapolis,
Certified Business Forms, Inc., of Newton, Mass., and
National Data Communication Systems, Inc., of Sum-
merville, Mass. No one can say whether Viatron’s
affairs will be completely unraveled or whether it is
even possible to completely unravel them. Neverthe-
less, there are many who feel that the firm’s concepts
and products are still sound enough for Viatron to
continue functioning either as a separate entity or as a
part of another company. Time will tell.

Meanwhile, Ed Bennett and Joe Spiegel are func-
tioning again in business. This time, however, the
game is energy machinery, not electronic data pro-
cessing. The company is the First Lexington Corp.
and already it has made its first acquisition—the Uni-
versal Valve Corp.—and there may be more in the
works. The plan is to make it a major supplier in
North and South America. Bennett is still intrigued

- with the Japanese industry and there could be an

acquisition there, too.

Although he had to be burnt by the Viatron experi-
ence, Bennett doesn’t show it. The enthusiasm—one
might even call it a zest—is still there. And the wit is
still there too; in an oblique reference to the living
room coup, Bennett says: “That won’t happen again.
Joe (Spiegel) and I have our wives on the board this
time.”

It all comes out in a gush; the plan now is for the
First Lexington Corp. to acquire companies with
assets. No equity financing, but still not a conglomer-
ate. There may be more acquisitions by the end of the
year. The Japanese electronics would complement
heavy American machinery. Cryogenic safety valves
are the coming thing. Farther along there might be
process control equipment, disposable electronic med-
ical instruments, and picture-phone. Bennett pauses
for a minute and says: “You know, pretty soon you're
back in the Viatron business again.” m
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Breakthrough.
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The Infotech State of the Art Reports
—a unique new reference facility

® Continuous contributions by world’s top professionals

Spectrum of experience never before available within a single project. 170 international experts from manufacturers,
users, consultants, governments, software houses, equipment suppliers, research establishments, universities.

@® Multi-level cross-indexed retrieval structure

Comprehensive access-based search structure spans six detail levels in each volume. Designed for easy reference.
Cumulative indexes span all previous volumes. Extensively annotated bibliography.

@ Essential reading analysis section per volume

Condensed, cross-cut analysis of key extracts from special contributions and Infotech State of the Art Lecture
proceedings. Linked and structured by permanent team of Infotech professionals.

@ One volume per month @® 5,000 pages per year.
@ $800 full 1971 subscription (11 vols.)

Send more information Send me Reports Name and address
[J State of the Art Reports (1 $800 enclosed
[ State ofthe ArtLectures 0O Please bill

[ State of the Art Lecture
Analysis Cassettes

To: Infotech State of the Art Reports, Datamation, 35 Mason Street, Greenwich, Connecticut 06830. INFDTECH @
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We can get
the wheels

turning

to get you a piece of the
$4 billion EDP market overseas.

When it comes to
EDP  equipment
America is the
world leader. Yet
the time has never
been better to cul-
tivate new markets
than right now.
' Just look over-
~ seas!
Potential cus-
tomers abound
abroad for American EDP hardware, soft-
ware, peripheral equipment.

A special market study —more than a year
in the making —tells the whole story. It has
been specially prepared by the U.S. Depart-
ment of Commerce’s Bureau of International
Commerce for the computer industry as part
of the Global Marketing Program.

It can tell you who's looking to buy what

now and over the next five years in 25 coun-
tries around the world. For new installa-
tions. Expansions:

It can tell you what EDP products are most
in demand. How to sell them most
effectively.

The Bureau of International Commerce
will help you in more ways than you can im-
agine...and so will Sea-Land, the interna-
tional intermodal transportation company.
Sea-Land can show you how containeriza-
tion can put your EDP machinery and related
equipment right on the doorsteps of over-
seas customers.

Write today on your business letterhead
for your copy of the EDP Global Market
Survey and find out how really easy it is to
expand your marketing horizons. Copies
may be obtained from yourlocal U.S. Depart-
ment of Commerce field office or from Sea-
Land Service, Inc., Dept. A, P.O. Box 1050,
Elizabeth, New Jersey, 07207.

s\ S

I & 8 B W W DEPARTMENT

B W W my Of COMMERCE
r/.

BUREAU OF INTERNATIONAL COMMERCE

SEA-LAND

PARTNERS IN
EXPANDING U.S. EXPORTS
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your General Store
of computer products and services.
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Every CYBERNET Center

is a data processing
general store.

Once upon a time, the old general store
offered just about anything you’d ever need.
And, you could buy just the amount you
wanted. Well it’s time for that kind of service
again. '

Let’s get specific. You've got problems
that are unique. Ways you’d like to apply
EDP to particular phases of your business.

Well, if you’re in the medical, petroleum,
financial, n_uclear,’ chemical, or any of a
dozen other industries, chances are we’ve got
the program you need. And the computer
power you need. And we’ll send you informa-
tion to prove it.

Control Data has been developing a
library of industry-oriented computer pro-
grams for the past decade. Advanced pro-
grams for both the administrative and
technical sides of your business. And we also
have specialists in your particular field. So
when you come to CDC, you can talk with
someone who talks your language.

Control Data also has the large-scale com-
puter power to back the programs up. It’s
available to you through a CDC Data Cen-
ter near you—one of 34 located across the
country. Or through one of the advanced

terminals you can get from CDC to tie di-
rectly into the CYBERNET System,

Find out more about the specific computer

power and programs available to you through
the CYBERNET System. Just fill in the cou-
pon, write, or call our hotline, collect 612/
853-3535. CYBERNET Service, Dept. 621,
Control Data Corporation, P.O. Box 1980,
Twin Cities Airport Station, Minnesota

55111.

[ ———— e

I Please send specific information about CYBERNET

% computer power and programs. My area of interest is:

|

|

|

| Name

{ Title

| Firm Name

I Address

| City

= State Zip

U R
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PERSPECTIVE

an interpretive review of significant developments

He Dreams the Impossible Dream

«» Or Does He?

A lot of industry experts said it
couldn’t be done outside of a lab, and
this week the world should find out if
they were right or wrong.

For Frank Marchuk has said he will
unveil a working model of his CG-100
laser computer, which shapes up on
paper as something just short of a
miracle, some time during the first
week in July. It was being planned as
a modest unveiling to be held for a
“select” audience in a new facility in
Irvine, Calif., for which Marchuk’s
Laser Computer Corp. was negotiat-
ing in late May. At this writing three
facilities were being considered, but
no lease had been signed.

Marchuk’s lack of production facili-
ties have been one cause of wide-
spread skepticism in the industry. He
claimed in May to have three working
prototypes with production scheduled
to begin in July at the rate of 2.8 ma-
chines per month. One of these was
to have been delivered in May to a
“small bank on the eastern sea-
board” for a 90-day free trial. The
prototypes, says Marchuk, were fab-
ricated in Newport Beach where the
company has had a portion of the fifth
floor of an office building since its

Frank Marchuk

founding as Computer General Corp.
in May 1970. Subassemblies, he said,
were produced in Taiwan.

The firm also was negotiating in
May for three buildings in Phoenix, but
these negotiations were in early
stages. Plans for acquisition of a for-
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mer Honeywell facility near San
Diego had fallen through when that
tacility was leased to someone else.
In the meantime, according to Mar-
chuk, rfq’s for the machine, billed as a
10-trillion-bit, 20-nsec system selling
for $1.6 million (it first was priced at
$1.2 million, but Marchuk said the
public found this too low), were pour-
ing in. In mid-May he said he had sold
178 machines and had scheduled
delivery for the first 45 production
units. He said the last delivery sched-
uled was to Boeing Computer Ser-
vices which would take delivery of
models 43, 44, and 45 beginning in
March of '72. A spokesman for Boeing
declined to comment on the order.
Financing his ambitious enterprise
did not, in May, appear to be consid-
ered an obstacle by Marchuk. He said
the company had been financed to
that point with “all my own money,”
money received primarily from selling
off a group of seven electronic firms
he operated under the umbrella of
Marchuk Industries, a consulting firm
he founded in 1956. One of the latest
of these sales was of his interest in
Microelectronic Evaluation Center,
Inc., Santa Ana, Calif., a semiconduc-
tor testing facility described as a $2-
million operation when it started up
last June, to Gordon L. Metcalf, his
former partner in Marchuk & Metcalf,
a separate consulting firm which es-
tablished MEC. Metcalf said the sale
was for “cash and a note” but de-
clined to state the amount. Metcalf,
who had been a principal in Computer
General Corp., resigned at the time of
the MEC sale and had “no comment”
on the future or capabilities of the firm
now known as Laser Computer Corp.

Software from Sigmatics
Another $275K was to come from
proceeds of a $3,750,000 stock offer-
ing that Sigmatics, a Newport Beach
software firm, told the SEC it would
make last January. In a supplement to
its offering circular dated April 6, Sig-
matics said the $275K would be in-

vested in a 15% equity ownership of
Laser Computer Corp. under an
agreement which would make Sig-
matics sole provider of the laser com-
pany’s software. Interestingly enough,
this same supplement, dated one
month ‘before the first prototype CG-
100 was to be delivered, stated: “No
completed prototype of the Laser
Computer System has been manu-
factured, and prospective investors
should be apprised that a prototype
may never be developed, and that if
developed, the System may never be
marketed on a profitable basis.”

As for outside money, Marchuk
said in May he wasn’t looking and, in
fact, was literally in a position of hav-
ing to “fend off” offers. ““Major insur-
ance companies are calling us daily,”
he said.

Marchuk, at that time, was having
to “fend off”” a lot of things. He said he
was getting 100 phone calls per day,
one every three minutes, and at least
one every two hours from a foreign
country. It was this overwhelming in-
terest in the laser computer, he said,
plus fear of spying and sabotage, that
necessitated the cloak of secrecy
with which he has surrounded both his
machine and himself.

Something for the Year 2000
The specifications for the CG-100
which have been released were de-
scribed by one industry observer as
“reading like he has designed the
ideal machine for the year 2000. He
has made up for everything that is
wrong with current computers.” Fea-
tures billed include data nonvolatility
guaranteed for 25 yéats, storage cost
of 10-7 cent per bit, less than 1 error
in 102 bits, associative memory or-
ganization, an arithmetic execution
time and rate that ““far exceeds that of
any computer system,” no moving
parts in the main memory, automatic
error control and correction, and plug-
to-plug compatibility with standard
IBM peripherals. The CG-100 is sup-
posed to operate with a mix of com-
munication lines and transmission
rates, variety of remote terminai
types, any number of minicomputer
controller units, and any kind of peri-
pheral device. Just one, says Mar-
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chuk, equals the power and capacity
of 50 360/65s. This is a lot for $1.6
million.

Precision Instrument Co.’s Unicon
trillion-bit nonerasable laser memory
currently sells for $1.6 million. Inter-
estingly, Marchuk for some six
months (one visit every other week,
according to Pl president Konrad
Schoebel) has been interested in buy-
ing a quantity of PI’s Unicons. He first
was talking of 40, said Schoebel, then
reduced the quantity to eight. “We’d
sure like to have such an order at $1.6
million each,” Schoebel sighs, “but |
don’t ever expect to get it.”

Marchuk says he is interested in
the Unicon units not for the CG-100
but for a later model, the CG-400
which has been designed but not yet
built, though they plan to build two this
year. The CG-400 would have holo-
graphic input/output capability and
nondestructive readout. It would be
less expensive than the 100 and with-
out its speed and updating capabili-
ties. This makes for an interesting ex-
ercise in arithmetic when you consider
the 100 is to sell for $1.6 million and
the Unicons which he would use in the
400 models also sell for $1.6 million
each.

The “top five computer” compa-
nies in the country have expressed in-
terest in the CG-100 and three of
these (unnamed) have asked to dis-
cuss licensing arrangements, says
Marchuk. He said Laser Computer
Corp. plans to issue licenses to for-
eign companies and currently is nego-
tiating license agreements with a
major company in Sweden and one in
the Orient, but will not license other
U.S. computer manufacturers.

IBM, he says, was not one of the

. firms talking licensing but was one of
those interested and has submitted
rfg’s for three systems. An IBM
spokesman was unable to confirm or
deny this but noted it is against IBM
policy to issue such rfg’s. And it would
appear that the question is academic,
for rfq’s, it seems, don’t carry much
weight at Laser Computer Corp. At
one point Marchuk, who said he had to
buy a special rubber stamp saying
“no bid,” claims he stamped more
than $80 million in rfq’s with the stamp
in less than six weeks.

With all this going for them, it would
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appear that Frank Marchuk and Laser
Computer Corp. don’t have too much
to worry about. There was a minor
worry expressed by Marchuk to a re-
porter last July: “We’ve got to get this
thing going before the Japanese jump
in. With their technology in optics they
should be about ready.”

This is somewhat reminiscent of
Viatron Computer Systems Corp.,
which in launching its ill-fated venture
pointed out that its computers and ter-
minals might be the only U.S. force
able to stop an anticipated invasion of
the market by the Japanese, an inva-
sion which never materialized.

There’s another Viatron parallel
here too. By-then-deposed Viatron
president, Dr. Edward M. Bennett,
talked last fall at the Northeast Elec-
tronics Research and Engineering
Meeting on raising money for new
companies (Dec. 15, p. 61) and said,
in effect, that money-seekers should
communicate to prospective investors
that they could always get someone
else to put up the backing. Marchuk
has gone a step further by implying he
doesn’t need backing. ‘

And technologically he’s gone a
step or two beyond the laser or optical
computer. He says he already is
working on theories for computers in
the period through 1985 which will
make the optical computers look the
way the optical computers make
standard computers look today. He
said in May he would expose some of
these theories in talks to seminars at
Stanford Univ.-and California Institute
of Technology and before this would
file “a number of patents” covering
the new technology.

No one at Stanford had heard of
Frank Marchuk or his proposed talk,
but he did talk at CalTech to an audi-
ence of some 200 obviously skeptical,
head-shaking, and sometimes laugh-
ing students whose technical ques-
tions he generally parried with “that’s
proprietary.”

Marchuk plans a rapid expansion
for his company “to meet the de-
mands created by the industry-wide
interest in the CG-100.” From a force
of 60 in mid-May he said the firm
would grow to 250 by year-end. Spe-
cific growth plans, he says, will be di-
vuiged at the July unveiling. He also
plans at that time to tell the world

Home of the Laser Computer

more about himself.

In addition to staving off the phone
calls prompted by mushrooming inter-
est in the CG-100, he says his reason
for being reluctant to reveal details of
his personal background is, “l don'’t
want to hog the credit.”

He apparently has been this mod-
est and retiring throughout the 20
years he claims to have spent in the
computer industry (“I started with the
first system”), as there aren’t many
people around today who know him or
anything about him. He has spent
most of his professional years, he
says, as an independent consultant
having consulted for 40 firms in the
industry. Two which were named
don’t have anyone left who remem-
bers him. Someone who did in a com-
pany he approached but which didn’t
hire him described him as “capable in
details below the general knowledge
but without the depth of knowledge
which would enable him to contribute
anything to us.”

He has claimed to be a member of
IEEE, but no record of his membership
exists. He said he was a long-time di-
rector of the Los Angeles Chamber of
Commerce, and that group hasn't
heard of him either.

But, if dreams come true and if he
pulls off what he has promised in this
first week of July, the whole world will
remember him.

—Edith Myers
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Putting together a
data acquisition system?

Don't spend «a lot of time and
money developing a one-of-a-kind
system. Chances are Raytheon
Data Systems’ off-the-shelf Data
Acquisition System is just what
you need — and will cost a lot less
money than you'd expect.

Use it for data gathering,
logging, processing, and control.
For industrial and scientific testing
and research. For process analysis
and control. Our systems are
already working in medical
research, analytical chemistry,
instrumentation and telemetry,
astronomy, and many other areas.

We take a Raytheon 704 system
computer and add just the
elements you need. Basic are a
32-channel multiplexed, 12-bit

ADC; four 12-bit DAC channels to
drive plotters or for analog process
control; 32-bits of buffered output
and 32-sense line inputs; sampling
interval timer; and an ASR-33
terminal for operator interface.

Process data on-line or off, at
high speed. Digitized data
throughput is at a 80 kHz sampling
rate. And your 704 computer
works at a 1 us cycle time to
process and cnalyze your data.
‘When it's not acquiring or
processing data, put it to work on
other sophisticated chores. Add
any of our complete line of
peripherals. We've got them all. All
completely compatible.

And if you'd like to do things
like Fourier analysis, integration,

differentiation, convolution, cuto
and cross correlation, and signal
averaging, ask about our Array

Transform Processor.

So write for our Data File C-206,
or call us today and tell us about
your unique application. Our
systems-oriented engineers will
work with you to plan your
particular system. You might even
find that we've got most of it
already done.

Raytheon Data Systems Com-
pany, 2700 S. Fairview St., Santa
Ana, Cdlifornia 92704. Phone
714/546-7160.

Raytheon Data Systems

has already done it.

Raytheon Data
Systems Company.
We offer all there is.
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GSA Wants to Be
Feds’ Master Buyer

Government Services Administration
(GSA) is planning to become the cen-
tral procurement and leasing agent
for all general-purpose computers
used by federal agencies, administra-
tor Robert L. Kunzig told Rep. Jack
Brooks' government operations sub-
committee.

Kunzig also indicated his agency
plans to pay closer attention to sole-
source procurements, requiring feder-
al dp users to get GSA approval for
such buys. He said GSA would need
additional staff to implement its new
policy.

He indicated GSA also is planning
procurement of independently made
peripherals to follow up earlier tape
and disc drive buys and said that
“bid solicitation covering third-party
maintenance services needed in
Washington, D.C., and St. Louis are
close to issuance.”

Kunzig alluded to a plan for con-
tracting outside machine time on a
central basis. One goal, he said, is to
find out whether commercial service
bureaus can handle some of the feds’
present in-house work load at lower
cost than can federal service bureaus.
He said GSA is drafting a bill which, if
enacted by Congress, would enable
the feds to lease more dp equipment
on a multiyear basis.

The GSA administrator estimated
that federal dp systems procurement
represents about 8% of the overall
adp market volume in which commer-
cial prices prevail. “The number of in-
dependent peripheral equipment
manufacturers listed in the federal
supply schedule rose from 42 in 1969
to 119 in 1971.”

Kunzig said federal computers are
now being utilized an average of 379
hours per month. Out-of-service time
averages 34 hours/month, and time
not available is 124 hours/month.
Available time amounts to 184 hours.
On systems costing $1.5 million, aver-
age utilization is 498 hours/month.

On June 30, 1971, according toy

Dwight Ink, assistant director, Office
of Management & Budget, the feds
were using 5,400 general-purpose
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computers. Some 88% of the total
was accounted for by the Dept. of De-
fense. Ink said the government cur-
rently owns 64% of the systems in-
ventory, versus 58% in 1967. IBM’s
share is 26.5%, followed by: Univac,
19.2%; Digital Equipment Corp.,
9.5%; Control Data, 7.7%; Honey-
well, 7.3%; NCR, 6.1%; XDS, 4.3%;
Burroughs, 3.9%; and RCA, 3.5%.
The feds spent $2.1 million on adp in
1970.

Loss Dampens Memorex
Anniversary Party

Memorex Corp. celebrated a decade
in the industry May 19 by dedicating
its new Santa Clara, Calif., world
headquarters. The site recently won a
McGraw-Hill award as one of the na-
tion’s 10 outstanding new manufac-
turing installations. Memorex has
grown from eight people producing
computer tape in a small building in
nearby Mountain View, to more than
6,000 employees in the U.S. and
abroad building and selling a host of
computer-related equipment, and, of
course, tape. After the keynote
speech delivered by Bank of America
president AW. Clausen, Memorex
president Laurence Spitters, Santa
Clara mayor G.G. Gillmor, and other
officials joined in a ribbon-cutting
ceremony.

The cake and cookies mood of the
day was soured somewhat when it

LUNCH AT MEMOREX: Patio at Memorex
Corp. employee center. In background is
the 58,000-sq. ft. headquarters building.

was later announced to a special
meeting .of stockholders that the dif-
ference of opinion over accounting
practices had finally been resolved —
in favor of the accountants. Memorex
must amortize sales to its ILC Peri-
pherals Leasing Corp. over a four-
year term instead of listing proceeds
as immediate income. While this has
no long-term effect on the balance
sheet, the delayed first-quarter in-
terim report showed a 59¢/share loss
for the combination of Memorex and *
ILC against a 53¢ profit a year ago.
Sales were off $2 million, and Memo-
rex attributed this to poor conditions in
the computer industry.

Data General Japan Deal
Has Impressive Backing

Not many months ago, a company
called Viatron Computer Systems
Corp., of Bedford, Mass., raised $40
million with the thought that its com-
puters and terminals would be the
only U.S. force able to stop an an-
ticipated invasion of low-cost Japa-
nese computers and peripherals.

The story is now history: Viatron
went broke and the Japanese inva-
sion never materialized.

The sequel may be even more in-
teresting. One of Viatron's neighbors,
Data General Corp., of Southboro,
Mass., is invading Japan, so to speak.
The minicomputer manufacturer has
signed a licensing agreement with a
Japanese firm which will manufacture
and market Data General’s products
in Japan and Asia. In the eyes of those
who had been predicting a takeover of
the U.S. computer industry by the
Japanese, this is tantamount to bring-
ing coals to Newscastle.

Furthermore, the agreement is a
big one: the Japanese company, Nip-
pon Mini-Computer Corp. of Saitama,
is predicting a production run of from
500 to 600 Data General Novas in a
year or two. In addition, once the
agreement has the blessing of the
Japanese Ministry of International
Trade and Industry (MiTI), the Nova
line can be expected to have a big
jump on the competition. No other
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U.S. minicomputer company makes .

minis or has a licensing agreement in
Japan.

“Normally we couldn’t have
touched a deal like this because we
just don’t have that kind of money,”
says Allen Z. Kluchman, Data Gener-
al’s marketing director. “The agree-
ment requires no cash outlay on our
part.”

Seven Japanese firms formed Nip-
pon Mini-Computer Corp. with the as-
sistance of MITI and with an initial
capitalization of $890,000.MITI’s role
in the licensing agreement is regarded
as important since MITI can be ex-
pected to give Nippon preferential
treatment in Japan and in exports
from Japan. Among the seven Japa-
nese firms participating in the agree-
ment are Sharp Corp., Toyota Engi-
neering Co., and two leading Japa-
nese commercial banks. Nippon is be-
ginning its marketing operation in July,
with deliveries of Novas scheduled to
begin shortly thereafter. Initially,
Novas will be assembled in Japan
from subassemblies shipped by Data
General. Later, Nippon will do its own
manufacturing.

The exclusive three-year agree-

ment covers only current Data Gener-.

al products, and any new products will
be available on a new royalty basis.
Also, the licensing agreement stipu-
lates that Nippon buy a “minimum
amount” of Data General equipment
during the first year the agreement is
in force.

The agreement was negotiated by
Data General’s president Edson de
Castro, who said that the mini market
is beginning to “take off” in Japan.
Nippon will also mount a marketing
campaign throughout Asia, including
the Peoples Republic of China. The
U.S. State Dept. approved the agree-
ment. The provision permitting Novas

to be shipped into Communist Chinais -

regarded by some as an example of

the easing of tensions between the
U.S. and China.

Certain restrictions have been
placed on Nippon which would limit
sales to the U.S., although it is possi-
ble in rare cases that Japanese
Novas could be imported here, as a
component in a large system. Nippon
is also restricted from shipping more
than 20% of its Data General-licensed
products outside Asia. This provision
would tend to limit Nippon sales in
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Europe.

Generally, Japan has lagged in the
manufacture of minicomputers. Pana-
sonic has sold some 200 minis in
Japan and has even introduced two in
the U.S., but the products to date
have not been well received in the
U.S. Many regard MITI’s decision to
go with the Data General machine as
an indication that MITI felt U.S. mini-
computer technology ‘would be need-
ed if Japan was to be competitive in
the field.

Analysts See Change
in Market for Minis

Shipments of general-purpose com-
puters to U.S. markets are not expect-
edtoincrease in 1971, and future pre-
dictions of growth are being scaled
down considerably, according to com-
puter stock analyst Jack Lukin of the
investment banking firm of Burnham &
Co., New York.

Relying on figures from Arthur D.
Little, International Data Corp., and
Quantum Science, Lukin had predict-
ed 17% annual growth in revenue
through 1975 only three months ago.
Now it looks to him as if an increase
for this year, at least, is not in the off-

In the software and professional
services submarket, Lukin character-
izes performance as having been ex-
tremely disappointing. He notes that
there has been a decline in user ef-
forts to implement new applications
and a resultant softening in demand
for programmers and analysts. But
those still employed are proving to be
far more flexible and productive than

-in recent years. So, apparently, end

users are benefiting.

In the peripherals market, Lukin
sees too many manufacturers of other
than plug-compatible equipment,
firms that entered these markets be-
lieving widely held market projections
that have subsequently proved to be
overoptimistic. And competition may
even intensify, he said, perhaps with
price shaving. (This comment was
made before the IBM announcement.)

Lukin is even less optimistic about
the minicomputer market. He notes
that minicomputer cpu and memory
prices have declined significantly as a

result of increased competition as
well as lower production costs at-
tributable to technological improve-
ments and higher production rates.
But marketing and other overhead
costs have not declined’ commensu-
rately, and profit margins are under
pressure.

International Data Corp. goes fur-
ther in its “Dedicated Application
Computer Market” study completed
in May. IDC sees the mini market
changing so rapidly that within a few
years it may not exist in its present
form. Although the number of units
shipped continues to grow, there are
serious marketing problems, IDC con-
tinues. Few new users are being at-
tracted to minicomputers, and sup-
pliers seem to be following market de-
mand rather than creating it.

Soft on Sales, It Opens
Software Supermarket

Item: There are hundreds of minicom-
puters within easy driving distance of
the Boston area.

item: Input Output Computer Serv-
ices ‘Inc.. (IOCS) of Cambridge has
minicomputer software applications
and peripherals it wants to sell, but
doesn’t have enough salesmen to
cover all the users of minicomputers.

Solution: The Input Output Com-
puter Services Minicomputer Appli-
cations Mart, a showroom that is es-
sentially a supermarket.

“We’re always open during busi-
ness hours,” says Thomas A. Farring-
ton, I0CS president. “Most people
call before they come. For the most
part we demonstrate applications, but
we also demonstrate hardware.”

The young firm’s products are of-
fered with Digital Equipment Corp.’s
PDP-8 minicomputer line. IOCS’ “‘su-
permarket” has two PDP-8s, which it
uses to demonstrate its own proprie-
tary products as well as Tennecomp
cassette tape units and Eclectic Com-
puter Corp. “Thagnetic tape units.
IOCS sells the peripherals and the
PDP-8s along with its own products.

“But, naturally, we are most inter-
ested in selling our own products,”
says Farrington. “Our biggest product
has been our Anagrafic digitizing tab-
let.” The $17,500 configuration in-
cludes a PDP-8, a graph pen digitizing
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~ TOM FARRINGTON’S SHOWROOM: Mostly, it offers software; but you can take a
look at hardware, too, at this novel “supermarket” in Cambridge.

tablet, and a teletypewriter.

“Anagrafic offers a convenient
means to digitize, analyse, and proc-
ess graphical data of almost any
type,” he explains. “It is necessary
only to touch the desired data points
of the original presentation with a spe-
cial stylus, and the data is entered into
the computer in the formof X and Y or
other selectable coordinates.”

First products have been designed
for people who are not heavily skilled
in the use of computers. The firm’s
Minicomputer Applications Mart pro-
vides a simple and unassuming
means of demonstrating the products
to people who are generally unfamil-
iar with computers.

Besides its Anagrafic system,
IOCS is betting heavily a series of
payroll systems called PAY |, Il, and
lll. Designed for use by non-computer
personnel, the PAY systems vary in
price from $1995 for a basic paper
tape system to $3100 for a complete
magnetic tape system. Farrington
started IOCS in May of 1969, and the
firm now has 12 professionals work-
ing for it.

Software by Mail
at $1 per Day

There’s something new in software
marketing — mail-order software.
And it’s offered by a company whose
underlying philosophy is ‘“‘software
should be cheap.”

The company is Dylakor Computer
Systems, Inc., Van Nuys, Calif., and
its mail-order offering is called Dyl-
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250, which rents for $31 a month. “We'

want to become the McDonalds of the
computer industry,” says president
Jim Case. He describes Dyl-250 as
“a parameter-driven program which
tailors itself to the task at hand without
programming or compiling and can
perform just about any utility pro-
gramming job.” It is offered to 360
users (minimum 32K 360/25) with ei-
ther OS or DOS systems.

The $31 price, says Case, is based
on $1 per day. An RCA version, for
Spectra 70/35s and up, is available at
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a slightly higher price, $3 per day. This
version was converted for Dylakor by
Wait Disney Productions, which is
using it at no charge and is the only
company using it so far.

Dylakor has 31 installations of the
360 Dyl-250 and needs 500 to break
even, but “we’re aiming for 1,000.”
The first 31 were not mail-order sales.
The company sent out its first direct
mail piece complete with an order
form in mid-May. Within a week of the
mailing they’d received five firm or-
ders and had sent out five Dyl-250
packages consisting of a neatly
packed “mini-reel” of tape, a users
manual, and a supply of parameter
sheets. “Anyone can install it,” says
Case.

The first five mail-order custom-
ers, who will be allowed to return their
packages at no charge to them after
30 days if they’re unhappy, were:
MICA Co., Chicago; Computer Proc-
essing Corp., Valley Stream, N.Y;
Thatcher Glass Mfg. Co., Eimira, N.Y ;
PCS Data Processing Inc., New York
City; and Michigan Millers Mutual In-
surance Co., Lansing. Bill Newcomer,
executive vice president, said the first
mailing went predominantly to the
New York and Chicago areas.

The idea could catch on.

(Continued on page 58)
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“I'd be happy to know what’s going on right now.”
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Finally, Some Progress
by Cobol Standards Unit

A group concerned with standardizing
computer business language seemed
to be getting somewhere this spring
— but it’s been six long years. The
controversial CODASYL Data Base
Task Group has received approval for
its data description and data manipu-
lation language specification from a
parent committee called the Program-
ming Language Committee (PLC).

The implications of the assent are
complex — and by no means final —
for data base development. Vendors
and users, in their organizations and
on volunteer committees like CODA-
SYL, have already spent thousands of
man-hours trying to achieve a goal ar-
ticulated in the DBTG report. “A point
has now been reached where in de-
signing systems capable of handling
our current demands, it is essential to
develop data bases that are available
to and suitable for processing by mul-
tiple applications that can be inter-
faced by muitiple languages,” the re-
port says.

The development and acceptance
of common data base languages are
obvious keys to that goal. Users said
these languages will be as important
to the industry in this decade as pro-
gramming language development
was in the 60s, and that is why careful
consideration of the DBTG efforts is
mandatory.

History of the CODASYL Pro-
gramming Language Committee
proved its power. lts charter since
1959 has been development of
COBOL specifications. The American
National Standards Institute (ANSI)
drew from it to develop in 1966 a sub-
set called Standard ANSI COBOL.
And if the DBTG project passes
through further steps of CODASYL
acceptance, it may someday be the
foundation of ANSI standards for data
base languages.

Some users and vendors are now
basing implementations on it.

The most important section of the
report is the universal data description
language, independent of all process-
ing languages, for describing data in a
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data base. This seems to have re-
ceived approval by the 13 user and
vendor members of the task group
and the 16 members of the PLC. The
committee has recommended to
CODASYL that this language be fur-
ther developed and maintained by a
new committee outside its COBOL
domain. Much of the controversy re-
volves around the second part of the
report: COBOL extensions for “de-
scribing that part of the data base
known to a program” and the data
manipulation language, for retrieval
and updating, which is an enhance-
ment of COBOL.

IBM was both a major contributor
and opponent to the report. (IBM and
RCA were the only members in DBTG
that voted no.) According to IBM’s po-
sition paper to the PLC, it objects to
the data manipulation language,
which it described as being too com-
plex, lacking in data independence,
and not clearly adaptable to ad-
vances in computer architecture and
technology.

Primarily, IBM feels the appli-
cations programmer should have little
concern with the “underlying data
base management system technolo-
gy,” presumably relegating that to the
system itself.““In regard to the retriev-
al and updating of information in a
data base, the language should not
require the programmer to be con-
cerned with objects other than the
data items, records, and relationships
which pertain to the application. For
example, the programmer should not
have to be directly concerned with
storage, addressing, access tech-
niques, or methods of representing re-
lationships in secondary storage ...
the language should allow the pro-
grammer to state what is to be done
—as opposed to how it is to be done.”

A DML, “free of such implementa-
tion considerations, is potentially ca-
pable of much wider use and is techni-
cally superior,” the paper adds.

Despite IBM’s opposition, the PLC
voted 12-4 to take the next step on the
DML (with Burroughs, RCA, and
Xerox Data Systems joining IBM in
dissenting). It is being returned to the
task group to be formatted for publi-
cation in the COBOL Journal of De-
velopment, which presents ‘“‘current
state of the official COBOL lan-
guage.” (Continued on page 60)
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AD-5TAPE PUNCH

We streamlined the machine
and the price tag.

Knowledgeable EDP people
have always liked the quality,
performance, and cost efficiency
of Addo-X tape punch systems.
Not all of you, however, have

We've got an expert field
analyst ready to fill you in with
all the details. Call or write
today. Addo-X, Inc., ADP
Division, 437 Madison Avenue,

bought. New York, N.Y, 10022, Phone
 “Great stuff!”, is the kind  for other tape punch units (212) 758-9171.

of comment we've been hearing  without the Addo-X name, the = [=======r=c-mmeemmmmaaana
for some applications, “but that’s ~ AD-5 will fit into your present ! Addo-X, Inc., ADP Div. 2 |
more horsepower than I need.” program with absolutely no | 437 Madison Avenue i
So we've reduced the modifications needed: use the ! New York, N.Y. 10022 i
horsepower a bit, and stream- AD-5 for replacements and E Name E
lined the price tag a lot. additions. (The new companion ! !
Which means that now series, AD-6, is specifically | Title !
you can enjoy the quality, tailored for other existing tape d C !
performance, and cost efficiency ~ punch systems — again without | ompany :
of Addo-X tape punch. modification. ) i Address i
The new equipment is And later, with either group, 5 Cit E
the AD-5 series. And for the alert  if you should require more ! 1y :
buyer it’s got two additional, big  horsepower, you've got a great ! State Zip !
1 1

advantages. If you've beensettling headstart. SO

ADDO-X

Data processing should contribute to profit. Addo-X helps it happen.
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NEWS SCENE

The actual DBTG report, April
1971, will soon be available for
$3.50 from the Association for Gom-
puting Machinery, 1133 Sixth Ave.,
New York 10035. ACM also has the
CODASYL Systems Committee 500-
page technical report ($8), “Feature
Analysis of Generalized Data Base
Management Systems,” based on 10
currently available systems. IBM user
groups, SHARE and GUIDE, are dis-
seminating the results of a joint study,
“Data Base Management System Re-
quirements.”

NEWS BRIEFS

Ruling Could Be Precedent

Computer users applauded a.judg-
ment by the Federal Court of Appeals
in St. Louis which upheld a 1969 deci-
sion in a suit by F. B. Clements Co.
against Service Bureau Corp. Cle-
ments had won its claim that SBC mis-
represented the capabilities of an in-
ventory control system it had installed
in 1963. The court affirmed that a mis-

representation stemming from lack of
knowledge is fraudulent under Min-
nesota law. Clements is a Minnesota
distributor of auto and electrical prod-
ucts' which claimed that' the SBC
system produced inventory reports
which showed no relationship to the
actual amount of stock on the firm’s
shelves. Says a lawyer: “Despite the
court’s careful limitation to Minnesota
law, the case will be used as prece-
dent elsewhere and will help comput-
er users in negotiations with vendors
for damages when a system doesn’t
work.” The decision is akin, in signifi-
cance for the consumer, to the suits
against General Motors for the faulty
Corvair. The original damages of al-
most $500,000 were decreased by
half, however.

Fabri-Tek Maintenance Pact

Fabri-Tek, a supplier of oem core
memories since 1959, has announced
its first agreement with a third-party
maintenance company, MAI subsidi-

ary Sorbus Inc., which will provide na-
tionwide 24-hour maintenance service
for Fabri-Tek’s recently announced
line of IBM 360-compatble main
memory extension products. The
company’s oem customers will con-
tinue to be serviced directly by Fabri-
Tek field engineers.

Fabri-Tek’s new end-user custom-
ers require immediate local service
capability, and this means a large and
widespread force of customer engi-
neers; Sorbus has over 80 service lo-
cations and a maintenance staff of
about 1,000. Eight Fabri-Tek regional
service centers will be maintained for
continuing training of Sorbus custom-
er engineers and to serve in a trouble-

‘shooting capacity and as spare-parts

depots. The agreement with Sorbus
culminated several months of discus-
sions with many of the large third-
party maintenance firms. Fabri-Tek
currently has about a dozen end-user
installations and is increasing them at
a rate of 8-10 a month. Arrangements
are in the works to provide similar
maintenance services in Canada.

HOW MANY

MILLIONAIRES

ARE THERE IN THE
UNITED STATES ?

JOHN SAUER, Pres.

. and how many NEW millionaires join the ranks
every year? How did they acquire their wealth? The
number and the reasons may astonish you! This
amazing story is revealed in a valuable new booklet,
““NEW ROADS TO OPPORTUNITY AND
WEALTH.”

Even more exciting are the factual details about a
specific business opportunity that is nothing short
of a gold mine. Why? Because, as an associate of
the organization providing the opportunity, you
help others to succeed.

For your free copy of “New Roads to Opportunity
and Wealth,” phone, wire, or write immediately to:

This NOVAR terminal will
work side-by-side with 2740’s
and 1050’s, and they’ll all
look alike to your computer.
Except that the NOVAR
Model 5-50 can be equipped
to transmit and receive data
up to 2400 bits per second—
that’s 2400 words per minute!

.1""1.‘ Yes, Rush me “New R Opportunity’ Today!
. NAME PHONE _____

Novar Corporation ¢ 2370 Charleston Road ADDRESS
Mountain View, Calif. 94040 « (415) 964-3900 g CITY. STATE 4l
Offices In Principal Cities John Sauer, President

D.AT.K.Inc. — P.O. Box 22125, Denver, Colorado 80222
INFORMATION SYSTEMS

(303) 757-5500
INCORPORATED
CIRCLE 22 ON READER CARD CIRCLE 32 ON READER CARD
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U.S. Needs Trade Edge

WEMA president R. C. Mercure, Jr.,
speaking to a group of western
states’ Senators and Congressmen,
urged that the federal government
take action to create a coherent na-
tional science and technology policy
and to give U.S. manufacturers an
even competitive chance in world
trade. He noted that long-range policy
objectives have not been developed
to guide the lawmakers in reducing
the effects on the electronics and in-
formation technology industries and
their personnel of the recent rapid
shifts in national priorities in defense
and space spending. Mercure sug-
gested government and industry work
together to establish a national
science and technology policy stated
in public law.

Mercure’s recommendations for
enhancing the U.S. competitive posi-
tion in world trade were that the Presi-
dent be authorized to negotiate ag-
gressively with Japan for admission of
U.S. high-technology products Japan
now excludes; that U.S. industries be

allowed to sell the same products to
communist countries as our NATO al-
lies do — without all the red tape that
makes us less competitive; that Con-
gress pass pending legislation giving
more funds and freedom to the Ex-
port-Import Bank and tax incentives to
manufacturers of products for export;
and that the U.S. prepare for partici-
pation in the European Multipartite
Accord on component standards (see
June 1, p. 56).

1971 WEMA Directory

The Western Electronic Manufactur-
ers Assn. (WEMA) 1971 directory is
out and available at a variety of prices
depending on where you are and how
you buy it. The directory lists WEMA's
564 member companies with their
product lines, key personnel, method
of financing, number of employees,
and address and phone number. If
you're out of California and order by
mail,. it'll cost $15.25. In-California

mail orderers will have to pay $16,
while those who can pick up a copy at
a WEMA office will be charged $15.75.
WEMA is located at 2600 EI Camino
Real, Palo Alto, Calif. 94306.

Price Lower for B-R CRTs
Bunker-Ramo Corp. has reduced its
crt terminal prices by 22%. This is the
second price cut from the company in
less than a year. Guy Maliery, B-R
Business and Industry Div. vp of mar-
keting, cites “increased production
volume, new manufacturing facilities,
and use of MOS, MS! and LSl as the
main factors for the lower prices.
The new prices apply to the 2200-
N series of terminals, which have
been available since May 1. With the
new series B-R is offering only two
lease contracts, a two-year agree-
ment and an open-end deal with a 90-
day cancellation notice. Users of ex-
isting 2200 series terminals will- get

" the advantage of the new prices and

terms after Nov. 1. [ ]

s

W Lo W pe - EMD) OYMENT

SCANNING MICROFILM
Digitizing of line drawings
~technical illustrations

From Aperture Cards

Member ot ACM and
DPMA

AGENCY to Magnetic Tape —
Compressed or Uncompressed
to Your Format Requirements.
Text Interspersion —

Point Raster 4096 x 3072

on 1.625" x 1.219"” Film Area.

for PROGRAMMERS & ANALYSTS
N.Y./N.J./PENNA.

RSVP will provide employment counsel-
ling, develop and circulate your resume,
at no cost to you. Call or send resume
or rough notes of objective, salary, lo-
cation restrictions, education and ex-
perience to either of our offices:

e HOWARD LEVIN, Director
RSVP Services, Dept. M
Suite 714
One Cherry Hill Mall
Cherry Hill, N.J. 08034
(609) 667-4488

e CHARLIE COOKE, Manager
RSVP Services, Dept. M
Suite 104, Towle Bldg.

DISSEMINATION
SYSTEMS INC.

1777 Walton Road -
(215) 643-5550

employment agency

Blue Bell, Penna. 19422

RSVP SERVICES

for computer professionals
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A Subsidiary of The Signal Companies, Inc.
4736 El Segundo Blvd.
Hawthorne, California 90250
Phone (213) 644-4425

© 1971 Data Dissemination Systems, Inc.
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Display System

Two versions of the model 3270 crt
terminal display 480 or 1,920 9x7 dot-
matrix characters, have a dual-
brightness control and also feature
special keys allowing operators to en-
ter data at a selected point on the
screen using a specified format. The
3270 can attach either directly to

PRODUCT
SPOTLIGHT

model 25 and larger 360s and 370s
for operation at 10-650kc, or over
telephone lines at 1200, 2000, 2400,

or 4800 baud rates. If only a single
~ display station is required, a model of

the 3270 containing its own control
circuitry may be used.
Three keyboards are offered—a 66-

key keypunch replacement, a 66- or
78-key typewriter model, or a 78-key
computer operator model whose ex-
tra 12 keys are for special program
functions designated by the user. A
light pen and a 40- or 66-cps printer
can’ also be attached. Monthly rental
for a configuration including twelve
1,920-character display stations and
a control unit will be about $1900, or
$71K on purchase. A similar config-
uration of 480-character stations
would rent for $1400/month, or can
be purchased for about $58K. Deliv-
eries begin during the second quarter
of next year. IBM CORP., White
Plains, N.Y. For information:
CIRCLE 558 ON READER CARD

Data Entry

Communication capability is now
available in this manufacturer’s
product line-up, allowing transmis-
sion at up to 2000 baud over voice-
grade lines between a cMmc 5 and the
central processing site. From 1-12
Keystations and a supervisory con-
sole are provided along with a 7-
track (556 or 800 bpi) or 9-track
(800 or 1600 bpi) tape unit, the all-
important controller, a disc file for
storing up to 10K records of 112

characters each, and a model 33 tty.
The cmc 5 is hardware and software
compatible with its larger siblings,
the models 7 and 9. A field length of
up to 64 characters is permitted, as is
a record length of up to 112 charac-
ters, with up to 32 fields per record.
The model 511 data communica-
tor handles the communication
chores (optionally), and a line print-
er is also offered. The controller is
responsible for checking data format,
assembling and transferring data to
portions of the disc, and allocating

storage to each Keystation. The oper-
ating system also directs automatic
operations such as skipping of col-
umns, duplicating of records, and in-
serting of repetitive information.
Available in the fourth quarter of the
year, a six-station system with super-
visory console and tty will rent for
$990/month. COMPUTER MA-
CHINERY CORP., Los Angeles,
Calif. For information:
CIRCLE 559 ON READER CARD

Minicomputer

Both hardware and software-compat-
ible with previous H-P computers, the
model 2100A mini offers folded
planar core memory (all stored in the
mainframe) in several configurations
ranging from 4-32K of 980-nsec, 16-
bit words. Other features include 80
instructions  implemented  with
Mmst/Lst roM, two addressable accu-
mulators, memory protect, power fail/
auto restart, memory parity check-
ing, two-channel pma, and a multi-

level priority interrupt scheme. This
all adds up to approximately a 40-
100% performance increase over ear-

lier models. FORTRAN, BASIC, ALGOL,
and assembly languages are offered,
as is one of the more comprehensive
application program libraries in the
industry. The minimum $6900 price
includes a 4K model with memory
parity and protect, power fail/auto
restart, and an extended arithmetic
unit. Additional 4K chunks of mem-
ory are priced at $3500. Oem models
will also be available in the fall.
HEWLETT-PACKARD CO., Palo
Alto, Calif. For information:
CIRCLE 556 ON READER CARD

Cassette Transport

The Model 2020 cassette tape trans-
port system provides three indepen-
dent Philips cassette drives, a con-
troller, interface, and software for use
with minicomputers. Features in-
clude simultaneous reading and writ-
ing on separate tape decks, back-
space record capability, and high
speed Dbidirectional search for ad-
dressable files. Interfaces are present-
ly available for Nova, ppp-11 and -8,
with more on the way. Software in-

cludes modifications to the minicom-
puters’ assemblers to permit recgoni-
tion of the cassettes as 1/0 devices,
well as appropriate editing and utili-
ty programs. A keyboard controlled
executive is also provided. System
capacity is 900K 8-bit characters and
read and write rates are 667 cps.
Average search time is 20 seconds.
The price is $6900, with reductions
in quantity. Deliveries begin next
month. CANBERRA INDUSTRIES,
INC., Meriden, Conn. For informa-
tion:
CIRCLE 516 ON READER CARD

Memory System

Available in September to oem’s will
be a non-destructive read-out plated
wire memory system with 125 nsec
read access time, 150 nsec read cycle
time, and a 300 nsec write cycle
time. The selection scheme is a diode
matrix with a capacity of 16K bytes
(2K words of 72 bits). The price list
says that until 1973 the Hs-150 mem-
ory systems will be priced at 5.5¢/
bit. TOKO, INC., Tokyo, Japan. For

information:
CIRCLE 562 ON READER CARD
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Voice Response

Having built voice response system
components for oem’s for the last sev-
eral years, this firm is moving more
and more into the end-user segment
of the marketplace with such systems
as the picrraLk 4000. Approximately
$5K buys the necessary electronics
and communication equipment to
transmit the 10 ordinal and 26 letters
of the alphabet in ascu code be-
tween computers and touch-tone tele-
phones, hooking onto the Direct Ac-
cess Arrangement (paa) supplied by
the telephone company. An addi-
tional $2K added to the purchase
price puts 27 more application-
oriented words (which may be in
phrases) into the vocabulary.

One of the nicer features of the
4000 is that as a company’s transmis-
sion capacity increases, additional
p1ciTaLK 4000 boxes can be append-
ed to the phone rotary as needed—in-
stead of purchasing a larger scale
system that might not be fully used
for years. The 4000 accepts data
from the user, stores it, reads it back
to him for verification, and then for-
wards it to the computer when the
user desires. A four-digit security
code must be successfully entered be-
fore the system will talk to the user.
Installation is included in the $5K
price, and availability is currently 60
days aro. METROLAB, INC., San
Diego, Calif. For information:

CIRCLE 561 ON READER CARD

Disc System

Both tape and disc devices attached
to PpP-8s can be operated with the
same controller with no hardware or
software changes according to this
firm. It’s actually marketed as a sys-
tem, consisting of DECtape mtu stor-
age-and the Diablo Systems model
31 cartridge disc drive providing
838,000 words of storage accessible
in 70 msec. The transfer rate of the
disc is 50xc continuous. Up to eight
discs and tapes can be intermixed,
with the discs responding to the
DECtape instructions. The 3100 sys-
tem also works with ps-8 software. A
single disc configuration is priced at
$10,400. The first pECtape unit costs
$4800, and each additional disc and
tape unit runs $5300 and $2900, re-
spectively. SYSTEM INDUSTRIES,
Sunnyvale, Calif. For information:
CIRCLE 520 ON READER CARD
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Control Data publishes
1971 catalog of OEM
peripheral eqmpment

A new catalog of Control Data
peripheral devices for OEM private
label re-sale is now available. It
covers a complete line of products
for mini-computer and special sys-
tem manufacturers as well as large
system manufacturers. Among
them: optical readers, computer
tape transports, disk memories,
printers, terminals and many other
input-output items.

Featured are new high-speed disk
memories,advanced tape transports,
card readers and punches, optical
document and page readers, all of
which offer performance equal to
peripherals marketed under Control
Data’s own nameplate.

Full OEM support

OEM peripherals are backed by
Control Data Sales and Service of-
fices in all major cities throughout
the United States as well as popula-
tion centers abroad. Service and
spare parts are available at all times

— far more so than from any other
supplier.

CDC technology stands at the front
of new developments: disk memo-
ries with extremely high speed voice
coil positioners...super fast line
printers with high legibility...sophis-
ticated optical readers for docu-
ments and page processing.

EAL STORE ; Free catalog offer

Control Data’s new OEM purchas-
ing guide for 1971 shows this equip-
ment, tells about CDC services,
givesdetails of such important points
as IBM plug-compatibility and data-
compatibility. Interested manufac-
turers can obtain a copy without
cost or arrange a demonstration if
4 desired by contacting Control Data
Peripheral Products Sales. Write

Control Data Corporation, Dept.
D-7-1, Box 1980, Twin Cities Air-
M port Station, MN 55111. Or call our

\\ |HOT LINE collect:

612/853-3535

CONTROL DATA
L corroraTion

CORPORATION

«.from your General Store of computer prodicts and services
CIRCLE 38 ON READER CARD



DATAMATION,
INDUSTRY
DIRECTORY

because it tells you:

Key specs of competitive
products... if the product’s
compatible with your system...
where the sales and service
centers are...how to check
out the vendor...what
programming and other
services are available. .. and
enough other information to
fill about 450 closely

packed pages.

Get your own personal
copy by sending the
coupon below and your
check or purchase order.

1

« DATAMATIONe
INDUSTRY DIRECTORY
Technical Publishing Company, DiD Order Dept.
1301 S. Grove Avenue, Barrington, Ill. 60010
Sendme_______ copies of the 1971
Datamation Industry Directory at $25*
a copy. Check or Co. P.O.
enclosed.

(*In U.S.A. and Canada; $35 elsewhere)

Name

Title

Dept.

Company

Address

City

Minicomputer

Depending on the target application,
several types of roM are used on the
Micro 1600 for logic storage. Single
and dual cpu configurations are of-
fered, and there are 32 general-pur-
pose registers using Msi/Lst which
can be assigned buffer register, accu-
mulator, index register, or program
counter functions under program
control. The roM containing the mi-
croprogramming can range up to
16K of 200-nsec 16-bit words, while
the main memory can be expanded
up to 64K of core using 4K and/or
8K blocks. Basic systems start at
something under $5K in moderate
quantities. MICRODATA CORP.,
Santa Ana, Calif. For information:
CIRCLE 563 ON READER CARD

Core Storage

Many 360 model 40 and 50 users will
doubtless keep that equipment for
one reason or another, and here is a
line of add-on memories to help re-
duce the cost of maintaining those
systems in the years to come. The
corpak 40 and 50 are available in
all standard 1BM add-on increments
and may be used to add on, replace
the original 1BM extension, or to re-
place the original core memory. They
will be maintained by Sorbus, Inc.
The price for 64K of 360/40 add-on
memory is $59,592, or $1280/month
on a two-year contract. Model 50
users can obtain 128K for $141K,
or $3177/month, INFORMATION
CONTROL CORP., Los Angeles,
Calif. For information:
CIRCLE 525 ON READER CARD

Disc Drive

End users and oem’s are offered the
model 7900A disc drive, combining a
single permanent disc and an inter-
changeable 2315-type cartridge.
Average access times to the 8 mega-
byte capacity are about 50 msec. The
7900A - is not affected by pitch
and roll motion, so units could be used
in demanding environments, it is
claimed. First deliveries to oem cus-
tomers will be in September, and end
users ¢an obtain theirs in November.
The price of $16K includes power
supply and controller. HEWLETT-
PACKARD CO., Palo Alto, Calif.
For information:
CIRCLE 564 ON READER CARD

9,366
feet
of nothing
ata
cost of

$2,328....

that’s
alot to
pa
for

Magnetic tape protection is a basic.
Many things can happen to a com-
putor tape after the initial recording
and some of them can be disasterous.

Fly a tape to -San Francisco to an
important conference and discover
that it was stored too close to the
powerful motors on the plane. Per-
haps your new research center is
near a large power generating station
... then your tapes can be in danger.

Perfection Mica makes containers
that will give you basic protection
from magnetic distortion or erasure
either in transit or in permanent large
storage.

Write us about how our protection
works. It will save you vital informa-
tion. This is truly a low

cost assurance
policy that you
should have.

MAGNETIC SHIELD DIVISION
PERFECTION MICA COMPANY

{home office)

740 Thomas Drive
Bensenville, lllinois 60106
(312) 766-7800

(west coast oftice)

1325 East Esther Street

Long Beach, Calif. 90813
Long Beach (213) 591-5638—39
Los Angeles (213) 775-8079

CIRCLE 15 ON READER CARD
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S /3 Peripherals

Here are three more 96-column card
peripherals offered oem’s by a firm
that would seem to have the lead in
offering a variety of “funny card”
equipment. The 9625 is a table-top
model sold in two versions: the
$1200 model -01, complete with all
read sensing and basic electronics,
read checking, 96-column buffer, mo-
tor controls, transport, and 600-card
capacity 1/0 stackers; and the model
-02, including read sensing circuits,
transport, 1/0 stackers, and casework,
listing for $800.

The model 9635 reader/punch is

.. HARDWARE

rated at 300-cpm reading, and 60-
cpm punching, with punch rates go-
ing higher depending on the number
and location of columns to be
punched. The 9645 printing reader/
punch additionally offers 64-charac-
ter card printing in any combination
of reading, printing, and punching of
96 columns. This unit sells for $5500.
Both of these models feature 600-
card primary input stackers, a 400-
card input stacker, and two 400-card
output stackers. Deliveries ~on all
peripherals start this month. DECI-
SION DATA CORP., Warminster,
Pa. For information:
CIRCLE 567 ON READER CARD

Tape Drive

Depending on how an oem or end
user customer fills out the order
sheet, the 7970 series tape transport
can have 10-45 ips speed, 7- or 9-
track heads for read-after-write, read
only, or read ~Nrzl and phase-en-
coded modes. Additionally, densities
range from 200-1600 bpi, with trans-
fer rates going up to 72 kilobaud,
and rewind speeds up to 160 ips.
Oem’s are offered 160 ips searching
capability. A single capstan drive
mechanism is used. Basic models
start at $3900, with the most sophis-
ticated model ticketed for $8650.
HEWLETT-PACKARD CO., Palo
Alto, Calif. For information:
CIRCLE 565 ON READER CARD

Cassette Storage

The model 2000 cassette drive uses
Philips-type cassettes for reading or
recording information at 5 ips. The bi-
directional units have 20 msec start
and stop times, and 60 ips search
speeds. Dual capstan drive provides
a data transfer rate of 5000 baud at
this drive speed, with optional speeds
ranging from 2-15 ips. Also available
are 10 msec start/stop times, read-
after-write capability, one- to four-
track heads, and others. Oem’s may
purchase the 2000 cassette drive for
something under $200/unit in quan-
tities of 100. DYNAMIC PERIPH-
ERALS INC., Nabnasset, Mass. For
information:
CIRCLE 560 ON READER CARD

Batch Terminal

The secret of the System 5135 remote
batch terminal being a physical and
logical replacement for the BM 2780,
coc User 200, and Univac pct 1004
is really no secret at all—it merely
depends on which software emula-
tion package the user needs. The 515
provides a 132-column, 135-lpm
printer, and a 300-cpm reader. Addi-
tional features include automatic
answering for dial-up lines, multiple
record transmission, horizontal for-
mat control, 2000-baud transmission
rates over dial-up lines, or 2400 baud
on leased lines. The terminal will be
serviced by Raytheon for $120/
month, with the System 515 selling
for $18,880, and renting for $490/
month on a one-year contract. The
terminal is available off the shelf.
M&M COMPUTER INDUSTRIES,
INC., Orange, Calif. For informa-
tion: :
CIRCLE 566 ON READER CARD
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Interactive Display

Character and vector display are the
capabilities of the vB-c system. It
features a 21-inch diagonal crt, 1K x
1K resolution, eight levels of intensi-
ty, zoom logic, graph plotting mode,
light pen, alphanumeric 128 ascu
set, independent scaling of axes, and
subroutine logic. Options include a
function box, an x-y tablet, keyboard,
and slave scopes. Display capacity
goes up to 1500 characters or 6,000
inches of vectors. The vB10-c is for
use with all configurations of the pop-
10 computer and connects to the
multiprogramming system through
1/0 and memory bus. Software is
available from bpEcus (Digital
Equipment Computer Users Socie-
ty). A basic vBlO-c is priced at

$35K, with delivery four to five

months aro. DIGITAL EQUIP-
MENT CORP., Maynard, Mass. For
information:

CIRCLE 519 ON READER CARD [}

Tel-Tech OEM Modems. Hard
to believe. Crystal controlled.
TTL IC logic. Ultra-reliable
operation. Error-free perform-
ance. Compact. Economical.
And maintenance-free.

Qur Bell-compatible 103 (up
to 300 bps) and 202 (up to
1800 bps) asynchronous OEM
modems consist of merely one
small, low-profile PC card.
Even an optional 5 band re-
verse channel can be incor-
porated on the same card.
Should you desire synchro-
nous operation, we’ll provide
another PC card for that. And,
our Bell-compatible 201’s (syn-
chronous at 2000 or 2400 bps)
use only two compact, low-
profile PC cards. If you re-
quire a PC card of different
dimensions, we're set up to
reconfigure our OEM modems
to your exact requirements.

And—for your central sites—
up to 10 modems can be ac-
commodated in one of our. 19"
racks and share a common
power supply.

Prices start at less than $200/
modem in small OEM quanti-
ties. Hard to believe. But true.

11810 Parklawn Dr.,
Rockville, Md. 20852
(301) 933-8170

Bell-Compatible
OEM Modems
Off-The-Shelf

Delivery

TEL-TEGH GORP.

In Canada: Canteltech, Ltd.

CIRCLE 16 ON READER CARD
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TheVictor 2-Step.

Now you can side-step five of
the seven steps it takes to prepare
compatible computer input under
conventional data collection
systems. It's your shortest route to
compatible computer input.

No more batching, coding,
keypunching, verifying, editing
and merging, and retrieving error

listings. With our Victor Series 800

all you do is prepare your source
document on our console. It

handles all the intermediate
steps for you—
automatically.
Right up

to actual data processing.

What's more, our Series 800 -
gives you built-in flexibility. It's
a stand-alone computer creating
hard copy documents needed for
your accounting and billing
operations (payroll checks,

" invoices, accounts payable) while

at the same time it transmits data
to a pooled magnetic tape unit.
How did we do it? It's simple
enough. With the Victor

Series 800, we simplified. Each
console* has a true internal
programable memory.

It pre-edits, formats, field
checks and error checks all data
entered and then transmitted to
the pooled magnetic tape unit. In
order to save you space, time and,
last but not least, money. Right
now and in the long run.

To see how the Victor '2-step’
can put more fun (and profit)
in your life, call or write for a
demonstration.

Victor Comptometer
Corporation, Computer Division,
3900 N. Rockwell St.,

Chicago, Illinois 60618.

=VICTOR

COMPUTERS

’

*Up to 16 consoles can be feeding data into one pooled magnetic tape unit at one time.
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Mini Simulation

MINI-SIM is a BAL program for Sys-
tem/360 or 370 equipment that gen-
erates programs for pop-11 and Var-
ian 620 series minicomputers. Once
generated, the programs are exer-
cised by the simulation portion of the
MINI-SIM program to insure that
they’ll work in the target computer.
Approximately 16K bytes of memory
are required, plus a bit-for-bit repre-
sentation of the memory capacity of
the target minicomputer, so that an
8K ppp-11, being a’ 16-bit word ma-
chine, would require 32K bytes. The
MINI-SIM mainframe simulator is
priced at $3750, including the source
program and supporting documenta-
tion. Options to the program include
modules for simulating various pe-
ripherals. These are priced at several
hundred dollars. TRIPPE SYSTEMS
INC., San Francisco, Calif. For in-
formation:
CIRCLE 555 ON READER CARD

Program Editor

Available to the numerous users of
the Varian 620 family of computers is
a program editor for correcting as-
sembly language and FORTRAN pro-
grams, as well as free text. It is de-
signed for use with a minimum 4K
mini using a tty, but user options
permit selection of paper tape read-
er/punch peripherals, too. While
typical editors handle one source
statement at a time, this one loads
the entire source program into core
and permits random access to the
desired statements without having to
go search a tape for each correction
desired. Additionally, the program
can check for parity failures in the
tape, note their location, and find the
statements in which they occur. The
program editor is priced at $280, in-
cluding the operating instructions.
DIGITAL METHODS LTD., Ot
tawa, Canada. For information:
CIRCLE 554 ON READER CARD

Cross-assembier

Rounding out the library of cross-
assemblers supporting the mac line
of minicomputers—which includes
LEAPFORT and LEAP 360/DOs—is
LEAP 360/0s. Source programs writ-
ten in the mac assembly language
can now be assembled on System
360/370 machines using os, offering
current and potential MAC users an

-alternative to the purchase of addi-

tional peripherals for the MAc to sup-
port assembly functions. The pro-
gram effectively provides 32K words
of memory, obviating program seg-
mentation with its accompanying
programmer headaches. This amount
of storage also offers a much larger
list of symbols to be used. Together
with documentation and a one-year
warranty, LEAP 360/0s sells for $1K.
LOCKHEED ELECTRONICS
COMPANY, INC., Los Angeles,
Calif. For information:
CIRCLE 552 ON READER CARD

System/3 General Ledger

General Ledger/3 is an rpG 1 full
ledger system for the model 10 (con-
figuration I) having 12K and disc
storage enough to accommodate the
8-12K byte programs. Included in
the package are routines for chart of
accounts, general ledger, monthly

balance sheet, monthly p&L state-
ment, monthly budget analysis with
projection, and year-to-date P&L
statements. The user posts to a data
collection sheet which becomes the
general journal.

General Ledger/3 source deck, ob-
ject deck, program listings, documen-
tation, and operations manual is

priced at $500. It is also available for
a monthly rental of $30. Installation
assistance and training are priced
separately. LOGIC SYSTEMS
CORP., Roanoke, Va. For informa-
tion:

CIRCLE 551 ON READER CARD

PDP-8 and -11 Monitors

Two real-time monitors, one for the
ppP-8 and the other for the pop-11,
enable the user for a small cost in
core to divide the system by task and
function into a number of job
streams. The streams are user defined
and can make use of any device
linked to the processor. The number
of streams that can be established for
a system depends on the processing
speed of the its job mix and 1/0 de-

vice speed.

The monitors provide function iso-
lation so that the operator has the
illusion of a dedicated system.
Should there be a conflict between
jobs for an 1/0 device, a test of device
status. and queuing can be written
into the stream control, or the moni-
tor can handle the queuing. Another
feature of the monitor is re-entrance,
which permits the sharing of subrou-
tines by any number of display or
teleprinter terminals. The common

routines can be held in an intermedi-
ate store maintained by the monitor.
Both monitors work in a basic 4K

memory. The ppp-8 system requires

approximately 900 words of core and
the ppp-11 version needs 500 words.
The price for each the basic monitor
systems is $2000. Purchase is by mail
order and delivery is 30 days Aro.
SYSTEMS CONCEPTS GROUP
LTD., Ottawa, Canada. For informa-
tion:
CIRCLE 557 ON READER CARD

Tape Library Program

An automated tape library manage-
ment system called TimMs (Tape In-
ventory Management System) pro-
vides tape librarians with such infor-
mation as inventory location, remote
site location, responsible individual
or organization, data set name and
number, volume sequence, scratch
date (three types of retention are
available), and descriptive title in
the form of retention, transaction er-
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ror, volume scratch, and processing
statistics reports. Other reports pro-
duced on demand or by automatic
scheduling include a transaction reg-
ister, complete volume inventory,
condensed volume inventory, volume
warning, and available scratch list-
ings. Management is provided a re-
port depicting current and past
transaction error rates, inventory er-
ror rates, inventory status, age, and
value of the entire library.

TIMs is available for os and pos

installations, is written in coBoL and
BAL, and requires approximately 32K
of core and some common periph-
erals. The program can be purchased
for $3K or leased for $50/month.
Two days of on-site assistance and a
user’s manual are provided, as is
program maintenance. MANAGE.-
MENT COMPUTER SYSTEMS,
INC., Oklahoma City, Okla. For in-
formation:

CIRCLE 553 ON READER CARD n
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.....with a little help from
their friends at
Greenwich Data Systems.

Avisis going to be No.1. That’s
their goal. And Greenwich
Data Systems is helping them
get there by designing and
installing “The Wizard of Avis; *
the car rental industry’s first
totally computerized reserva-
tions, car control and customer
accounting system.

Actually, westarted designing
“The Wizard” for Avis in 1969,

and completed functional
specifications in June 1970.

Avis picked Greenwich Data
Systems because we’re already
No.1 in on-line, real-time tele-
processing systems. And because
“People Make the Difference”
at GDS.

All of our people have
worked on sophisticated data
processing projects like the
PARS reservations and control
package, NASA’s Apollo moon
landing missions and American
Airlines’ SABRE system,

If youneed to design, de-
velop, program, implement,
audit or manage a large com-
puter system of any kind,
contact us today. Chances are
we can save you time, trouble
and money. Ask Avis.

GREENWICH DATA SYSTEMS;,INC.

16 5 West Putnam Avenue
Greenwich, Connecticut 06830

203/661/4.900

**The Wizard of Avis” is a service mark of
Avis Rent A Car System, Inc.

70

605 Third Avenue
New York, New York 10016

212/986/3570
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TheWizard of Avis.
It has nerves of steel, an electronic mind,
andaheartofgold.
E ) T ,}‘ |
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BY MANAGERS WHO DON'T UNDERSTAND YOU AND YOUR E.D.P. PROBLEMS...

The future belongs to the co;plﬁe

Prepare for tomorrow now! Hundreds have
learned to understand this modern business
tool quickly, easily, at home, the A.T.1. way.
You can, too. Enroll, without risk, in “Com-
puter Basics for Management” today.

6 easy lessons to full understanding

Without any prior knowledge, by the final
Jesson you have cleared up the mysteries of
EDP, written your own program to prove it
and, most important, as a “Computer Ori-
ented Executive,” you are ready for tomor-
row’s opportunities.

You won't master programming

But, in just 24 hours of your spare time you
can master the fundamentals of EDP—all
aspects, from the major elements and func-
tions of computer systems, through machine
and assembly language, to basic programming
principles. It’s comprehensive, concise, but
certainly not a crash course. You study at
your own pace, thoroughly mastering one les-
son before proceeding to the next.

The most effective way
to quick understanding

Through the repetition of hearing—seeing—
doing, the Tri-Media Method skillfully com-
bines the major elements of learning to in-
crease your perceptive and retentive ability.
The many students tested on campus and
TV found Tri-Media the easy way to EDP
understanding. So will you!

Developed by a task force of experts

A.T.L is an accredited member of the National
Home Study Council, specializing in manage-
ment training. It was organized by the pub-
lishers of “Datamation,” the most respected
magazine in the computer field. This singular
association made possible the selection of out-
standing EDP instructors, who perfected and
tested this course at a large university.

All course material supplied by A.T.I.

Absolutely no extras! Your complete study
package arrives, postage-paid, ready to start.
This includes « a standard, fully transistorized,
cassette tape player with 4 batteries, which
you can use for pleasure, later » 6 cassette
taped lectures ¢ an illustrated workbook -
flip charts and test books for each lesson o
plus an introductory cassette with full instruc-
tions on how to proceed. .

72

GUARANTEE: Order “Computer Basics for
Management” today! Think of it as a risk-free
investment in your future—with nothing to
lose—everything to gain—and five full days to
convince yourself it is all we promised. If not
completely satisfied, just return the course ma-
terial for a full refund. Your total investment:
including cassette tape player, all course mate-
rial and grading—$195. And it’s tax deducti-
ble in many cases. Charge it to your credit
card if you wish, or arrange for company
sponsorship if you can. But don’t delay! There
could be a computer in your path tomorrow.

r oriented executive

FREE Datamation Glossary: Enroll right now
and receive as a gift the popular “Datamation
Glossary”—62 fact-filled pages of data proc-
essing terms. It’s the last word for anyone
who' must communicate in modern business.

~ And it’s yours FREE, whether or not you de-

cide to keep the course, if you act at once.
So, fill in the coupon and mail it today.

I i S American Technological Institute
A subsidiary of Technica! Publishing Company

Dept. D, 35 Mason Street, Greenwich, Conn. 06830

SEND IN THIS NO-RISK. COUPON TODAY

American Technological Institute
Dept. D, 35 Mason Street, Greenwich, Conn. 06830

Send me ‘'Computer Basics for Management.” If | am not completely satis-
fied within 5 days after receipt, | will return it for a full refund—but I may

I keep the “Glossary” as a gift.

AMERICAN Name

[ $195.00 payment enclosed—or charge my Account #
[ Diners Club [ American Express

[J Master Charge

TECHNOLOGICAL  jetiEy
INSTITUTE City State Zip
Signature
DATAMATION



PEQOPLE

Robert G. Easton is the new presi-’

dent of Farrington Mfg. Co., Spring-
field, Va. Easton moved up from a
position as secretary of the company
to replace Edward J. Eggart of the
Philadelphia, Pa., management con-
sulting firm, Worden & Risberg,
which took over Farrington’s “normal
operations” when the firm’s top man-
agement resigned under pressure.
Eggart’s appointment was said to be
temporary. Easton takes over leader-
ship of a company in reorganization
under Chapter 10 of the Federal
Bankruptcy Act . . . Granger Morgan,
founder and for two years project di-
rector of Computer Jobs Through
Training, a traveling computer train-
ing course project operated through
the Univ. of California at San Diego,
will leave the project at the end of
the current academic term to return
to a career as a science teacher and a
researcher. With Morgan’s departure,
the project, dedicated to teaching dp
concepts to disadvantaged students,
faces a double problem: replacement
of Morgan and a need for new fund-
ing.

In its efforts to turn idle comput-
ing power into revenue producing
“efforts, Boeing Computer Services,
Inc., has formed a systems develop-
ment group to sell program packages.
Heading the group is Dick W. Judy
who will examine product develop-
ment through Boeing’s computer tech-
nology. Judy was Boeing’s corporate
director of computing when the ser-
vice company was formed last year
and later was named vice president
of operations for the company which

is headed by president Robert W.
Tharrington . . . Meanwhile, Marvin
E. Stone was named vice president,
operations, succeeding Judy. Stone
has been with Boeing for 30 years.
There was no indication in the com-
pany announcements as to what
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kinds of software products Boeing
intends to market.

Fred A. Vierra was appointed di-
rector-management information ser-
vices for Samsonite Corp., Denver . . .
Boothe Data Systems elected D. P.
Boothe, Jr., and Paul W. Williams, Jr.,
members of its board of directors . . .
The New York Stock Exchange’s re-
organization of its Electronic Systems
Center which develops and operates
its automation programs resulted in
appointments of two new vice presi-
dents, Edward De Laura, who had
headed the department of opera-

D. W. Judy C. Reuterskiold
tional development and planning in
ECC since its inception, and Alan L.
Loss, former management consultant.

Another 1BMer has left to join rca
in Marlboro, the Boston suburb where
the company moved recently to do
battle with 1Ba’s data processing di-
vision. He’s Patrick A. Beeby, ap-
pointed division vice president of
technical operations in rcaA’s newly
formed systems development divi-
sion. Beeby has been with M 20
years, most recently with the 1BMm
systems development division as
manager of recognition systems.
Beeby will head =rcaA’s computer
product labs in Marlboro and its sys-
tems programming lab in Cinnamin-
son, N.J. These are the organizations
giving support to hardware and soft-
ware development . . . Julius Honig,
former vice president of marketing, is
the new general manager of Digital
Development Corp., San Diego mak-
er of off-line memory systems . .. The
new man to talk with about systems
and communications at American
Express is Carl Reuterskiold, newly
named vice president-systems and
communications at American Express
Card Div. He will direct systems
design and development, mainte-
nance and development of communi-
cation networks, methods and pro-
cedures, and management sciences.
He left American Airlines to take the’
new post. |

New-and
hoth free.
,;///{////
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The 1971
Source EDP Computer
Salary Survey and

Career Planning Guide:

comprehensive analyses by indus-
try and position; strategy and tim-
ing in career development; latest
nationwide salary figures at all
computer professional levels.

Career Comment:

a continuing line on trends and
events that affect the ‘‘people”
side of the computer field.

Both yours from Source EDP, the
largest recruiting firm specializing
solely in the computer field. For
your free copies, write the nearest
Source EDP office. Or circle the
reader inquiry card.

ATLANTA~—William G. Barnett, 11 Corporate Square 30329,
(404) 634-5127

CHICAGO-~-Thomas D. Walsh, 100 S. Wacker Drive 60606,
(312) 782-0857 and 903 Commerce Drive,

. Oak Brook, I1I. 60521, (312) 323-8980

DALLAS— Paul E. Dittmer, 7701 Stemmons Freeway 75247,
214) 638-4080

DETROIT— Robert T. Stevens, 24500 Northwestern Highway,
Southfield, Mich. 48075, (313) 352-6520

GREENWICH, CONN.—Edward J. Golden, 9 Benedict Place
. 06830, (203) 661-3344

LOS ANGELES—Wayne B. Emigh, Suite 1404,

3550 Wilshire Blvd. 90010, (213) 386-5500
MINNEAPOLIS—Fred N. Anderson, 801 Nicollet Mali 55402,
(612) 332-8735 .
NEW YORK—Charles T. Stern, 1414 Avenue of the Americas
- 10018, (212) 752-8260 .
PALO ALTO-—Gordon F. Best, 525 University Ave. 94301,
(415) 328-7155
PHILADELPHIA—George P. Ramming, 1700 Market Street
. 19103, (215) 665-1717 )

ST. LOUIS—Robert H. Trumbul!, Suite 207, 130 S. Bemiston,
Clayton, Mo. 63105, (314) 862-3800

SAN FRANCISCO—Richard M. Clark, 111 Pine Street 94111,

(415) 434-2410
UNION, N.J.—Daniel A. Mickel, 2204 Morris Ave. 07083,
(201) 687-8700

Affiliates in the United Kingdom.
Client companies assume our charges.

source<}dp
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tp TECHNICAL PUBLISHING COMPANY

Arthur L. Rice, Jr., President

Gardner F. Landon, Exec. Vice President, and President, Thomp
James B. Tafel, Exec. Vice President, and President, Technical Division
Calverd F. Jacobson, Financial Vice President

Edwin C. Prouty, Jr., Secretary and Director of Data Processing

Division

ADVERTISING OFFICES

Sales Manager
& Vice President

JOHN BRENNAN

205 West Wacker Drive, Chicago, 1. 60606
(312) 346-1026

JAMES M. MORRIS

WARREN A, TIBBETTS

IRWIN L. WERFEL

35 Mason Street, Greenwich, Conn, 06830
(203) 661-5400

WARREN A, TIBBETTS

112 West Haven Rd., Manchester, N.H., 03104
(603) 625-9498

JOHN M. GLEASON

205 West Wacker Drive, Chicago, lIl. 60606
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HAMILTON S. STYRON

94 So. Los Robles Ave., Pasadena, Cal. 91101
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(415) 364-3171
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Midwest District Manager
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Western District Manager

WALLACE K. PONDER

12 Somerset House, Somerset Road
London, SW 19, England
01-947-0076
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CUSTOMER
ENGINEERS

Commercial Computer Field

CalComp is the world leader in computer
graphics. We were first to develop an incre-
mental digital plotter and have continued to
expand our product line with random access
memory disc drives, mini-computers, control-
lers, tape units and automated controls for
keypunch.

Positions are available in 41 key cities
throughout the U.S. for customer engineers
with systems field service experience on
large scale commercial computers and all
related peripheral equipment.

Be a part of this vigorous growth and
realize your maximum potential within your
career field. You'll need a minimum of 2
years applicable experience.

Write or send resume to request application
and/or further information to:
Dave Elling, Dept. D-2
2411 W, La Palma Ave., Anaheim, Ca. 92803

CELEOWE

CALIFORNIA COMPUTER PRODUCTS,
An equal opportunity employer
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For a company with more
employees than the

population of Scranton, Pa.,
BASF is awtully picky about small details

“Think Big"” would seem an appropriate motto for a
company with more than 100,000 employees, 120 manu-
facturing plants and an annual gross approaching
$3 billion.

_But when you're manufacturing disk packs and com-
puter tape, where tolerances of a few millionths of an
inch are critical, you have to think mighty small and
you have to do it well.

The exceptional performance and reliability of BASF

CIRCLE 2 ON READER CARD

disk packs result from the constant, unrelenting atten-
tion to precision and minute detail that is routine
throughout the huge, antiseptically clean BASF plants
where computer tapes and disk packs are produced.

And because BASF is extra fussy about details, their
customers are extra satisfied with the long, trouble-
free service that results. Why not join them? Call today,
or write to BASF Systems Inc, Crosby Drive, Bedford,
Massachusetts 01730. Tel. (617) 271-4000. ...~ -

BASF SYSTEMS INC BasF




The growing family of Westinghouse Computers

Westinghouse Computer Department,
dedicated to the principle that response
to customer needs must be paramount,
introduces the newest mémber of its ex-
panding computer family, the Westing-
house 2550 Satellite Processor. It joins
the recently-announced Westinghouse
2500 table model and rack-mounted
model 16-bit digital computer line. The
Westinghouse 2550, one -of the indus-
try's first user-oriented modular sys-
tems for remote and off line data
processing, is available today for
today’s user requirements. The basic
Westinghouse 2550 configuration
incorporates the

versatile 2500
computer with
4096 words of
memory, control
console, data set
adapter, card
reader, line
printer, and sup-
porting software
(executive com-
munication system, |/O handlers, data
set adapter handler, communication
formatter with data compression,
and emulators compatible with

Westinghouse 2500 Table Model

Westinghouse 2500
Rack-Mounted Model

E

IBM, UNIVAC, CDC and other terminal
manufacturers).

The Westinghouse 2500 computer
line features a 750 nanosecond memory
cycle time, 4096 words expandable to
65,536, hardware multiply/divide, a full
line of peripherals, and ‘many options
that give meaning to systems modular-
ity. Established software features moni-
tors, FORTRAN IV compilers, BASIC
compilers, assemblers, linking loaders,
cross assembler/simulator and numer-
ous other packages.

The option-oriented approach of
Westmghouse Computer Department

1 products offers the
customer unusual
versatility plus the
knowledge and ex-
perience of West-
inghouse Electric
Corporation’s many
years of activity in
the computer busi-
ness. Write Westing-
house Computer
Department for de-
tailed literature. You
can be sure if it's

Westinghouse !

Telephone (305) 843-7030
Computer Department
Computer and Instrumentation Division
Westinghouse Electric Corporation

1200 W. Colonial Dr.,

can be sure
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Orlando, Florida 32804

Westinghouse 2550 Satellite Processor

i's Westinghouse




