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23. American Telephone & Telecrach. In 1350

American Telephone and Telegrarh Company, with assets
exceeding $1l billion (DX 14208, p}~24), was the largest
firm in the United Staﬁes. In addition to its enormous size
and financial resources, AT&T owned Western Electric Company
and Bell Teiephone Laboratories. (Id., p. 34.) Western
Electric was in its own richt one of the largest industxrial
companies in the United States with sales of cover $7S58 million
(id., ». 17) and the manufacturer of most of the telephone
equipment used_by the Bell systeﬁ'cperating companies as
well as ecuipment sold to cthér organizations, includine +he
United States gcvernment. (I&., ®p. 17-18.) 3Bell Teleohcne
Laboratories was éonsidered to be the premier privately
owned scientific organization in the Umited States at =hat
time with a commitment to basic research in the physical,
mathematical anéd behavioral sciences to support its aococlied
develorment efforts.

ATsT had long been involved in the develcrment of
electromechanical ccmputing ecuipment and during the course
of that work had "made sicgnificant contributions to thé”
computer £ield," |

"The earliest large electrical computsrs were built
at Bell Telsphone Laboratcries. The first larce
digital computer, for example, was completed in 1940
from components and technigques normally used in dial
switching systems. It was demonstrated that vear
to mathematicians at Dartmouth College using a daca

cormunications link hbetween Eanover, New Eampshire
ané the cemputer located in New York City. Analce
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computers designed by Bell Telephone Laboratories were
used to control and direct the fire of anti-aircraft
batteries early in World War II. During the 1943-47
period, the Bell System supplied several digital com-
puters to various agencies of the Federal Government."
(DX 10448, p. 14;* see also DX 6888, pp. 3, 4, 120-22;

2§9124?7, P. 6; Plaintiff's Admissions, Set II, 4% 799.0,

Having the greatest expertise on the reliability of relays, plugs and
connectors, the company was consulted in connection with the design

of the ENIAC. (Eckert, Tr. 767=-69.) In adéition, AT&T did substantial
research in electronic logic and has claimed that it "produced more
than half of all the large [éléctrically operated digital computers]
made" prior to 1950. (DX 10447, p. 6.)**

Thus (in 1968), AT&T's Chairman described the "nationwide

1dial system" as being "like a giant computer. . . . Our common

control switching systems, in big cities, nearly 40 years ago, were

i probably the first exemplars of real-time data processing.”
15 |

(DX 10447, p. 3; see DX 10448, p. 19.)# ‘<he technigques of messace

* We are awaré that DX 10448 has not been received in evidence;

ithowever, we believe that it is reliable evidence for the propo-
ysition that Bell Telephone Laboratories was deeply involved in

the development of computers in the 1940s and 1950s because

it is a formal statement submitted to the Federal Communications
Commission (FCC) by the Bell System in response to an FCC

Notice ¢f Inguiry (Computer Inguiry I).

** The Langley Research Center, for example, procured a "Bell

lrelay computer prior to 1950" to be used "to provide results of

ﬁtheoretical studies". (Plaintiff's Admissions, Set IV, 49 325.0-.1l.)
7 "Circuit switching is a technigque that has been used
practically since the beginning of telephony. . . . The

nationwide Direct Distance Dialing (DDD) network is made up

of all of the existing dialing systems, long distance and
exchange, forming a huge circuit switching network. It is, in
effect, a giant computer, containing all of the elements of a
computer, i.e., control, processing, memory, input and output

units ." (DX 10448, p. 19.)
-175-




Prize. As descrlbed by AT&T-

_V"Probably the most dramatic contrlbutlon to
omputer technology however, was the invention of

inno;atlons, in'1954 AT&? demonstrated TRADIC,_Qh;ch lti
descrlbed as the "first general purpose transistorized
dlgltal computer .“(Dx 68ss, P 121 )
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(¢) AT&T is credited with having operated the first
time-sharing system around 1950. (bX 5333, p. 6.)

'In 1956 a final judgment settled the antitrust suit

the U.S. government had brought against AT&T in 1949. The decree

provided, in part:

"The defendants [AT&T and Western Electric] are each
enjoined and restrained from commencing, and after three (3)
years from the date of this Final Judgment from continuing,
directly or indirectly, to manufacture for sale or lease any
equipment which is of a type not sold or leased or intended
‘to be sold or leased to Companies of the Bell System, for use
in furnishing common carrier communications services, except
equipment used in the manufacture or installation of eguipment
which is of a type so sold or leased or intended to be so sold
or leased; provided, however, that this Section shall not apply
to . . . equipment manufactured for the [United States], or for
[the United States'] prime or sub-contractors for the perform-
ance’ of contracts with ([the United States] or sub=-contracts
thereunder.

"After three (3) years from the date of this Final
Judgment, the defendant Western ([Electric] is enjoined and
restrained from engaging, either directly or indirectly, in
any business not of a character or type engaged in by
Western or its subsidiaries for Companies of the Bell System,
other than (1) businesses in which defendant AT&T may engage
under [the next] Section . . . herecf, . . . and (3) any
business engaged in for [the United States] or any agency
thereof.

. L] o .

« « o AT&T is enjoined and restrained from engaging,
either directly, or indirectly through its subsidiaries
other than Western and Western's subsidiaries, in any
business other than the furnishing of common carrier
communications services; provided, however, that this . .
shall not apply to (a) furnishing services or facilities
for the [United States] or any agency thereof, (b) experiments
for the purposes of testing or developing new common carrier
communications services, . . . or (g) businesses or services
incidental to the furnishing by AT&T or such subsidiaries

of common carrier communications services." (U.S. v. Western

Electric Co., [1956] Trade Reg. Rep. (CCH) ¢ 68,246 (D.N.J.
1856).) )
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The consent decree limited AT&T's ability to compete in
certain parts of\the computer business. However, AT&T continﬁed to
manufacture Cbmputer products for the United States government, for
use in "common carrier communications services" (id.) for the Bell
operating companies, and through its Teletype subsidiary to commercial

customers as well. AT&T's products included computer systems,

terminals, modems, and data sets.*

* Examples of AT&T's post-consent decree EDP research activities
are found in DX 6888, pp. 3-4, 99, 107, 111-17, 120-22, 123-30.

"Modems convert computer digital signals into analog
signals that can be transmitted over telephone lines and
reconvert those analog signals coming off telephone lines to
digital signals which can be processed by a computer." (Crago,
Tr. 85965.) Modems are "central to the operation of geograph-
ically dispersed ‘computer systems". (Crago, Tr. -85976.)

A data set "[mlakes possible ceéntralized data processing opera-
tions [by] reduc[ing] the need for separate data processing egquipment
at other locations . . . [and] [o]ffers an economical means to
operate data communications. . . ." (DX 6890, p. 3.) A data set
"[{t]lransmits and receives business machine codes over regular tele-
phone lines or private lines" and thereby facilitates numerous
functions including:

"direct two-way communications between many
types of business machines . . .

- . . .

« + o direct computer-to-computer operation . . .

. . . .

. « . rapid, direct, low-cost data communi-
cations between separate business locations.

"Makez possible centralized data processing
operations—--

1"

. . . .

"increases the efficiency of existing business
machine operations. . . ." (DX 6893, pp. 2-3.)
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By the early 1960s Bell had announced the development
of "#1 Electronic Switching System (#1 ESS) . . . a stored
program control system which has been developed to handle a
variety of switching jobs". (DX 10448, p. 18.) No. 1l ESS
was a "real-time" electronic system and introduced to the
telephone switching field "the control philosophy, which
utilizes a stored program”". (DX 6884, p. 2; DX 6886, p. 1l.)

"2 system employing a stored program is

one which consists of memories for storing both
instructions and data, and a logic unit which
monitors and controls peripheral equipment by
performing a set of operations dictated by a
sequence of program instructions. The stored
program philosophy permitted the designers [of
ESS] to use centralized logic circuitry and

large-capacity memory units as a means of attaining

flexibility and over-all economy in the system," , (DX
6886, p. 1l.) ' '

As described by AT&T, No. 1 ESS had "primary
inputs from [telephone] lines and trunks via scanners,
and outputs to the network and signal distributor, with
teletypewriters as administrative input-output devices and
cutput”". The memory units in the No.‘l ESS could be expanded
over a wide range to accommodate the largest office. (DX
6886, p. 2.) "[Tlhe central processor contains two types of
memory: a semipermanent memory system (prograih store)
for storing programs and a high-speed rsadable and writable
memory (call store) for storing ([telephone] call progress
data". (Id.) As discussed below, the first No. 1 EZSS was

installed in 19€5. (DX 14210. p. 7.)
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ATST's U. S. EDP revenues rose from $770,000 in 1952

to more than $97 million in 1963. (DX 8224, P. 133.) Those

revenues can be further broken down, by beginning and ending years

for the period 1950-1963, as reported in DX 5945, as follows:

(a)

Sales by Western Electric to the Bell System

Operating Companies of stored program electronic digital

central data processors and related equipment and software--

pp. 7-8);
(b)

(e)

1962 $263,000

1963 $407,000 (DX 5945, Dunnaville,

Sales by Western Electric of data sets--

1961 $1,159,000

1963 $3,579,000 (id., pp. 9-10);
Sales by Teletype Cofporatibn of EDP products--
1952 | $770,000

as amended by Letter, Dunnaville to Deutsch, February 27,

1975, included as a part of DX 5945);

(@)

Sales of computer systems manufactured by AT&T

or its subsidiaries to the United States Government--

1952-1954 $263,000
1963 $31,963,000 (id., pp. 11-12).
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24. Raytheon/Honevwell. Raytheon rose to promi-

nence during World War II primarily as a manufécturer of
radar and other electronic egquipment £for the military.
Raytheon was involved in developing and producing computers
as early as 1947 when it began work on the Raytheon Digital
Automatic Computer (RAYDAC) under the sponsorship of the
Bureau of Standards and later the Office of Naval Research.
(R. Bloch, Tr. 7570, 7575; sée Hurd, Tr. 86326.) The

RAYDAC was first delivered in approximately 1951. (R. Bloch,
Tr. 7570; bx 13684-A, p.8.) In thé late 1940s and early
1550s Raytheon also devéloped certain other computers "under
code names that went to top security agencies”. (R. Bloch,
Tr. 7570; see also Hurd, Tr. 87661-63.) In thé'early 1950s,
Raytheon also manufactured various electronic ¢omponent§,
including transistors, triodes, rectifiers, and Klystron

tubes. (E.g., DX 13684-32, p. 27.)*

Raytheon during this time period funded its computer

operations entirely by government contracts and marketed its
computers exclusi&ely to U.S. government agencies. (R.
Bloch, Tr. 7567-70, 7572-73.)

Richard Bloch, who joined Raytheon in 1947 as head

of its Analytical Department and later became General

* For its fiscal year ending May.31, 1952, Raytheon had
total revenues .of $111,287,000. (DX 13684-A, ». 3.)
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Manager of its Computer Division, described Raytheon in the
early 1950s as "one of the prime centers of technological
development at that time, and probably [a] leader roughly
parallel with the Univac operation in terms of scope of
competence". (R. Bloch, Tr. 7570, 7736.)* Indeed, in 1952
Raytheon was one of several companies (including RCA,
Remington Rand and IBM) with which M.I.T.'s Lincoln Labs
conducted detailed discussicns'concerning proposals for
designing the SAGE.compute: syéteﬁ. (Crago, Tr. 85962;
Burd, Tr. 86463-64.)

By 1953 or 1954, Raytheon had begun development of

a computer known as the RAYCOM, a "general purpose com=

* mercially oriented . . . digital computer, which was a

takeoff of work [Raytheon] had done on the .RAYDAC". (R. Bloch,
Tr. 7570, 773%9.) Raytheon, however, ultimately decided not
to pursue a commercially-oriented computer:
"The érimary reason was that Raytheon at that time
was primarily a Government-funded corporation, very

heavily so; they did not attack commercial activities
in other fields very effectively, [**] and had no

* For reasons summarized previously in this text, Bloch
testified that technical leadership in computer development
passed to IBM "in the area of 1953 or '54, and certainly by
1955". (Tr. 7742.) :

** In 1956, Raytheon totally withdrew £rom a different
"commercial activity"--the manufacture and sale of television
and radio sets--by selling that business to the Admiral
Corporation. (DX 13686, P. 5S.) Raytheon at that time told
its stockholders it coculd not "compete profitably" in that
business. (Id.)
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desire to make a move into this commercial field.
Furthermore, and probably most importantly, they did
not have the funds that would be required. They were
accustomed to being funded by Government contract, and
this required funding from the [corporate] exchequer."
. (R. Bloch, Tr. 7573, 7575.)

Nevertheless, Raytheoh had "in existence an extremely

capable group" working in computers. (R. Bloch, Tr. 7571-
72.) Rather than disperse them, Raytheon, in 1955, entered
into a joint venture, called the Datamatic Corporation, with
the Minneapolis-Honeywell ﬁegulator Company (hereafter
Honeywell) to "design, develop and produce large scale
computer systems" for business data processing, bésed on
Raytheon's work on the RAYCOM. (Binger, Tr. 4502-03; R.
Bloch, Tr. 7571; PX 318, p. 33.) "At the time of the joint
venture, Honeywell was one of the United States' largést
manufacturers of automatic control equipment for home,
commeréial, military, and industrial applications.

(DX 13670, PP. S, 7-11.)

Raytheon, with a 40 percent interest in the
Datamatic joint venture, contributed essentially all of the
"computer know-how". (Binger, Tr. 4502; R. Bloch, Tr. 7573,
7739-40.) Indeedz Bloch testified that the group he headed
at Raytheon, which had designed the RAYDAC and worked on the
RAYCOM, was subsequently responsible for developing the
Datamatic-1000 (based on the RAYCOM), as well as the later

Honeywell 800 and 400 computer systems, and "had an important
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role to play" in developing the 200 computer system. (Tr.
7741-42.) Honeywell's "major contribution was money and
management". (R. Bloch, Tr. 7740.)

. Bloch testified he believed it was a mistake for
Raytheon not to pursue the RAYCOM development. (Tr. 7746.)
Be thought that if his group at Raytheon had pursued the
development of the RAYCOM it would have been successful:

"Some of this I must say is a question of an immodest
belief that we would marshal the necessary forces to do
the job, but remembering that we had a strong technical
group, I feel that we would have developed, with time,
the necessary marketing force, and so on.
"This was an early time in the field. The most
" important thing at this time, certainly, was technical

competence in terms of being able to develop any product
that made sense. And that we had." (Tr. 7748-49.)

a

From Honeywe;l's point of view, the purpocse of the
Datamatic joint venture was "to bring them into, overnight
as it were, an important position, certainly technologically,
in the then infant computer field". (R. Bloch, Tr. 7571-
72.) According to James Binger, Hoﬁeywell's chairman,
Honeywell "looked upon the move as a very natural extension
of [its] existing automation business”". Indeed Binger stated
in 1973: " [Honeywell] never regarded [the computer business]
as a separate business, and we are more convinced today of
its synergism with our control syétems than we were in 1955."

(DX 130, p. 12.)
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In 1955, when the Datamatic joint venture began,
Eoneywell had sales of $244 million, net income before taxes
of $40 million and total assets of $164 million (DX 13670,
pp; 5, 16); Raytheon had sales of $182 million (fiscal year
ending May 31, 1955), net earnings before taxes of $9 million,
and total assets exceeding $82 million. (DX 13685, pp. 4.
18.) | (

Datamatic's first product was the D-1000, a large-
scale, fifst generation, vacuum tube computer system first
shipped in late 1957 at a price of approximately $2 million.
(Binger, Tr. 4502; DX 13671, p. 16; DX 13888, p. 37; DX
10552, pp. 7-8; PX 318, p. 34.) Honeywell manufactured the
D=-1000's CPU and tape drives but obtainedxother peripherai
products from several suppliers, ihcluding printers from

Analex, card readers and various kinds of tabulating equip-

‘ment from IBM, and large magnetic rotary files from a machine

tool business located in New England. (Binger, Tr. 4512-13,
4549-50.) p
Honeywell had "approximately 8 or 10" customers
for its D-1000, including the Michigan Hospital Service
(Blue Cross-Blue Shield), the First Natienal Bank of Boston,
the B&0 Railroad, the U.S. Treasury (Savings Bond Division),
the Bureau of Public Debt, and the County of Los Angeles.
(Binger, Tr. 4503-04; DX 13672, p. 40.) The D-1000 was used

primarily for processing business data, "largely of an
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accounting nature". (Binger, Tr. 4504.)
In 1957 Honeywell acguired Raytheon's 40 percent
share of Datamatic for about $4 million. (Binger, Tr. 4504-
05; R. Bloch, Tr. 7574.) Raytheon reported that
"substantial additional investments will be required to
develop Datamatic's full potential. In view of Raytheon's
growing cash requirements, it was decided to dispose of
our interest in Datamatic and to concentrate all available
funds on our own business."* (DX 13855, P. 7.)
At that time, RAythéén's othér businesses were expanding ~
rapidly. ts revenues rose to.nearly $260 million for
calendar year 1957, and rose again to $375 million for
calendar year 1958. (DX 13855, pP. 7; DX 13688, p. 6.)
Prior to selling its Datamatic equity to Eoneywell,
Raytheon had approached Lockheed. According to Norman Ream,
Corporate Director of Systems Planning at Lockheed from 1953
to 1965, Lockheed was initially interested because "in the
1956-57 era . . . the aerospace companies were branching out

into electronics and . . . [Lockheed] loocked upon this as a

possibility of getting some advanced electronic techniques--or

* Raytheon currently offers "intelligent terminals,
minicomputers and telecommunications systems” (DX 7961; see
also Hangen, Tr. 6424-25; McCollister, Tr. 11159-61; O'Neill,
Tr. 75729-31) and is in the business of maintaining IBM
computer products and IBM plug-compatible computer products.
(Vaughan, Tr. 21397, 21414-16, 21887.)
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technical knowledge." (DX 9070, Ream, p. 37.) Ream testified
that in 1957, Datamatic had delivered about nine DATAMATIC 1000s
and was "estimating ﬁhe sale of a very large numper of their
DATAMATIC 1000 sSystems". (Id., p. 36.) Ream, after studying
Datamatic, "did not believe that [estimate]”; his own study
indicated that Datamatic would not "sell another machine [1000]--
and they did not"--because Datamatic "had not advanced the state

P R Y

BE the- Bt iV ERKheed, “accordingly,” decided not to acquire
Raytheon's interest in Datamatic. (Id.)*

At year-end 1958 Honeywell announced the transis-
torized Honeywell 800, which it described as its first "medium-
scale computer", for delivery in the third quarter of 1960. It
described the Honeywell 800 as a fully transistorized, small in
size, but "extremely high speed" and efficient computer that could
"be expanded in small economical increments to meet a growing
data processing requirement--business and scientific". (DX 13672, |
PP. 8-9; see Binger, Tr. 4550.)

In 1959 Honeywell's Datamatic Division announced
another new product, the H-290, a digital computer developed
"for use in the public utility field and to control continuous
processes in the chemical, petroleum and other industries".

(DX 13673, PP-. 27-28, 43.)

* Shortly thereafter Lockheed purchased another organiza-
tion that became the basis for its Electronics Division.
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In December 1960 Honeywell actually delivered the
first of its 800 systems to the Associated Hospitals of New
York and the American Mutual Liability Insurance Company of
Boston. (DX 13674, pp. 45-46.) It also announced the
Honeywell 400--a computer system fully compatible with the
Honeywell 800--priced at about half the price of the 800 and

delivered in the latter part of 1961. Taken together, these

two systems coversd "a sizeable range in solid-stata 2lzc-
- - - . A T R P e T

-~ =

tronic data processing systems", with prices ranging "from
approximately $400,000 to several million dollars". (Binger,
Tr. 4550; DX 13674, PP.10-11;DX 13675, pp. 35-36.) Honeywell

described the 400 as a "full-scale data processing system"

~ that included magnetic tape and "diverse ‘input/output capa-

bilities", that could be used independently or in conjunc-
tion with the 800. (DX 13675, p. 35.)

‘ Honeywell also, throughout 1961, operated a service
bureau usiné a Honeywell 800. (DX 13675, p. 35.)

In 1961 3oneywell introduced a "FACT" compiler for

use on its 800 computer systems. (Spangle, Tr. 5092-93; DX
13675, p. 37.) Like IBM's COMTRAN, FACT (which had been
developed for Honeywell by Computer Sciences Corporation
(Spangle, Tr. 5092-93)) was "a programming language based
on English", and a "compiler to develop machine programs
from programs written in that language". (Withington; Tr.

56516.) Honeywell described FACT as perhaps "the most

-188-~




O 0 N WD

b N o 8

complete and powerful program for compiling business aprli-
cations". (DX 13675, p. 37.) Although Honeywell claimed
that its FACT pfogramming language was superior to both
COMTRAN and COBOL, Honeywell ultimately abandoned FACT in
favor of COBOL, "thereby losing its investment" just as IEM
haé been forced to abandon COMTRAN. (Withington, Tr.
56512-16.)
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Tn 1962 oneywell éﬁﬁbéﬁégé’iﬁéiﬁéﬁé§ﬁ 171864,
describing it as "an extremely powerful computer capable of
handling both business and scientific applications". (DX
13676+ P. 29.) Honeywell also concluded an agreement with
the Nippon Electric Company under which ﬁipgon, on a royalty
basié, would "produce and ma:ket,biﬁ the Far Eaét, computeré
incorporating Honeywell designs and features". (DX 13676,

p. 31.)

In 1963 Honeywell announced the 1400 as "a ready
means of expansion to Honeywell 400 customers who desire to
move to a larger system without reprogramming” and as having
"unique real time capability in the field of computer-
communication systems”. (DX 198, p. 25.) Honeywell also
announced its 200 system in December 1963. (DX 167.) The
200 wa; intended to be a "powerful, low-priced magnetic tape
system designed for the smaller user, and thus is directed
toward that part of the EDP market that represents the
largest dollar volume”. (DX 167; DX 198, p. 26.) The 200
-189-
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contained an "automatic program conversion package,
éalled 'Liberator'". (DX 198, p. 26.) Liberator was
designed to automatically convert "instruction programs
written for three competitive systems, thus eliminating
major reprogramming costs”. (Id.)
Honeywell's U.S. EDP revenues grew from S$S1
million in 1958 to $27 million in 1963. (DX 8631, po. 31, 37;

DX 14484, p. Rl.) 1In 1963, Honeywell's total corperats ravanues

RS,

were $648 million. (DX 198, p. 4.)
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25. RCA. Radio Corporation of America, with 1952
revenues of nearly $694 million, was another large, technically
sophisticated company well situated to enter the computer busi-
ness during the early 1950s.* McCollister testified he believed
that throughout the>19505, ﬁCA's revenues exceeded those of I§M.
(Tr. 9553.)

a. RCA's Early Computer-Related Activities. Before

and during the early 1950s, RCA gained experience in computer-

e e e e T M S W e e - .

related"éct;jities in three areas: Computing devices, vacuuﬁ
tubes and transistors, and core memories.

Scientists at RéA Laboratofies "began a study of
electronic computing devices as far back as 1935" (PX 3443, p.
1) and in the early 1940s, RCA_"’pippeer[ed]'iﬁ elgct;onic data
processing'" with its "'systems for anti-aircraf£ fire control'".
(PX 343, p. 3.) RCA produced its first computer in 1947 at the
fequest of the U.S. Navy. (PX 344A, p. l.) This computer, the
Typhoon, "was a very large analog computer, one of the most
sophisticated for its time, and it was used primarily for simulation

studies". (Beard, Tr. 8652.)

* At that time RCA operated in five divisions. Nearly
three quarters of its total revenue, or $507 million, came
from the manufacture and distribution of RCA Victor products
--phonographs, records, radios, televisions, etc.--and from
RCA Laboratories; the National Broadcasting Company had
revenues of $162.5 million; RCA Communications had revenues
of §17.5 million, and RCA's Radiomarine Corporation had
revenues of $11.9 million. (DX 658, p. 6.)
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By 1950 RCA had undertaken an "exploratory investigation
of a digital computer for commercial applications". (Beard, Tr.
8651.)

By 1952 RCA reported ﬁhat a fsubstantial part of [its]
Laboratories Division activity . . . was devoted to research on
classified Government projects in such fields as electronic
computérs". (DX 658, p. 17.) MIT selected RCA as one of the
finalists in the competition to pfoduce SAGE computer systems.
(Crago, Tr. 85962; Hurd, Tr. 86463.)*

By the early 1950s, as a result of its involvement in
the manufacture of radios.and televisions, RCA was one of the
nation's major manufacturers of wvacuum tubes. (DX 658, pp. 19-
23.) The desxgners of the fNIAC consulted RCA's englneers in an
effort to develop ultra rellable tubes for t&e ENIAC comnuter.
(Eckert, Tr. 768.) Following the invention of the transistor,

RCA began research on possible transistor applications, recognizing
as early as 1952 that "substitution of transistors" for vacuum
tubes would permit the construction of computers "of greater

versatility and utility, as well as reducing their size and power

 consumption." (DX 658, p,,lﬁff

RCA also pursued the development of core memory during

the early 1950s. In 1953 RCA employeeé\wrote: "[r]ecently

ferrite materials have been developed which are suitable for use

* RCA continued to work on classified military projects
to develop electronic computers during the 19505. (E.g., DX
639, p. 20- DX 661, pp.- 34-35.)
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as memory elements for large-scale electronic computers. 2
memory unit capable of storing ten thousand bits of information
has been developed by RCA." (DX 659, p. 1l6.)*

' Against that background it is plain, as Mr. Beard
acknowledgéd, that "in the early 1950's . . . RCA had the finan-
cial and technical capabilities successfully to develop, manu-
facture and market computers for commercial application"”.
(Beard, Tr. 8652.)

b. RCA Computer Develoovments 1956-1959. RCA did not

deliver a digital computer until 1956. (PX 344A, pp. 1-2.) 1In
that year, it delivered the BIZMAC, which was "a data-processing

giant" (PX 343, .p. 3) with a purchase price of $4 million. (DX

661, p. 21.) It had a small amount of core memory: approximately

28,000 cofes. (Hurd; Tr. 88213.)

RCA developed BIZMAC for the Army and intended it éo be
used for butiness-type applications: "stock control of replace-
ment parts for military combat and transporﬁ vehicles". (bx 661,
P. 21,) It was intended to "provide speedy and accurate infor-
mation on inventories, to determine in minutes the current supply
of any item at any Ordnance depot in the nation, and to compute

forecasts of future requirements."” (Id.; see Beard, Tr. 8449-50.)

* In 1953 Dr. Rajchman of RCA realized that, having made a
10,000 core memory, the next important step would be a core
memory comprising "millions" of cores. To accomplish that coal
would "require great innovations in construction technigues and
still further improvements in magnetic switching." (PX 6091, p.
16.)
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The BIZMAC took RCA "a lot of time and money to develop.”
(McCollister, Tr. 9254-=55.)

RCA shipred approximately six BIZMACs during the
19505.*. (Beard, Tr. 8710-1l.) Withington testified that the
BIZMAC worked "relatively poorly" and classified the product as a
"failure". (Tr. 56507=-08.)

Because of its size, the BIZMAC program kept RCA
"pretty well occupied up through the middle fifties and mavbe
1956, 1957". (McCollister, Tr. 9255.) In 1958 RCA began work on
the 501. (Id.)

The 501 was, according to RCA's management, "the first
completely transistorized, general purpose electronic data
p:ocessinghsyétemf, (PXV34§, p. 1.) 'Ituwas a;npun;e@ in Deqembe:
1958** (id.), and first delivered in mid- t§ late 1959.# (PX
114, p. 18.) It was Mr. Beard's understanding that only three

501ls were delivered to customers outside of RCA during the 1950s.

* Customers included: Travelers' Insurance, New York Life,
Higbee Department Stores and The Army Tank and Automotive Command.
(Beard, Tr. 8658; McCollister, Tr. 9254; DX 662, p. 20; DX 664,

p. 18.)

** "The 501 is the fifth of six new products which Mr. Burns
[RCA's President] said last May would be announced by RCA in
1958. The first four were a tape cartridge to provide stereophonic
music in the home, a line of stereo tape and record players, the
'Wireless Wizard' remote control for black-and-white and color
television receivers, and a two-way belt radio which transforms

‘the wearer into a 'walking radio station.'" (PX 343, p. 2.)

#RCA received orders for the 501 prior to its announcement.
(PX 343, p. 2.)
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While McCollister believed the 501 was a "competitive
system" and that it was "well designed by the standards of the
time"” (Tr. 9542), RCA experienced difficulties with some peripherals|
The card reader and card punch eguipment were "slow" and "un-
reliable”, and the line printer "reguired a lot of maintenance";
its "print quality wasn't particularly good". (McCollister, Tr.
9542-43.)* N |

As of December 1959 RCA reported "commitments for
41" of its 501 systems. FPX 114, p. 5.)“Nevertheless, because
the computer division had "optimistically scheduled production in
excess of what they were able to sell"”, more 50ls were built than
were marketed. (McCollister, Tr. 9541-42.)

in the laté.i950$,.RCA was chosén.aéuﬁéogram.maﬁager‘
for the BMEWS project, a computer system commissioned by the
North American Air Defense Command to provide early warning of
any ballistic missile attack. (Beard, Tr. 8450-51, 8676.5 Among
RCA's BMEWS subcontractors were IBM (which provided the main
CPUs--IBM 7090s), General Electric and Sylvania.'(Beard, Tr.
8676.) RCA also developed computers of its own for the BMEWS

system, and RCA's subsequent commercial products made use of the -

* The Social Security Administration was not satisifed with
the 501, and transferred its workload to an IBM 7080. (DX 5793,
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advances introduced in the BMEWS.*

During the late 1950s, RCA announced its third computer,

the 110 Industrial Control Computer. (Beard, Tr. 8660; PX ll4,

P. 37.) RCA's Electronic Data Processing Division performed

the development work on the 110. - (Beard, Tr. 9027-28.) According
to Beard the 110 differed from RCA's other computers in that it

was supplied with less software and was designed to operate in_a
"more severe environment". (Tr. 8565-66.) The 110 was offered

as a "standard unit" that could bs "modified readily” to acecompllzh
different functions and could be "supplied with a wide variety of
optional functions”. (Px.ll4, P. 37.)**

Despite its.substantial technological capabilities at
the beglnnlng of the 19505, RC2, by the end of the 1950s, had not
succeeded in establ;shlng a substantlal presence in the comnuter
industry. As late as December 1959, in a business review of
RCA's Electronic Data Processing Division, the company stated

that it was just "beginning to overcome the major obstacle which

* For example, the RCA 3301 computers used an improved version
of the electronic circuitry developed and designed for BMEWS; it
used some of the electrical packaging features of the BMEWS
computers. Also, the RCA 4100 used similar packaging and a
somewhat improved circuitry over that which had been used in
BMEWS; the 4100 was used by United Airlines to provide communica-
tions functions as part of an airlines reservations system.
(Beard, Tr. 8684-86, 8983-84.)

** Modified RCA 110s (called 110As) were used by NASA as part

of the Saturn Missile Launch Computer Complex at the Kennedy
Space Center. (DX 5255, pp. 11-12.)
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plagued us previously; namely, doubts as to RCA's seriousness in
the EDP business". (PX 114, p. 5.)

About this time RCA's management was "faced with a
decision as to what they should do about being in the computer
business". (McCollister, Tr. 9255.) Expressing one point of
view was RCA President John Burns, who felt that "in view of
RCA's technical capabilities and what appeared to be great growth

rtun;gifg in.the.computer-£field,., ... -this.-was z-busin=2zs ...
. . . RCA should be in". (Id.) . Pushing in the other direction was
RCA's desire to develop and commercialize color television. The
resulting battle for 'nvegtment money within RCA began during the
1950s and continued throughvthe 1960s, to the.detriment of RCA's
computer related activities. As Beard testified concerning the
allocation of RCA's total corporate resources throughout the
1950s, there'was a "greater total effort in television from the
engineering point of view than there was in the computer". (Tr.
8717.)

Production of peripheral products was limited in
this time frame. Thus, RCA's computer division decided to curtail
the development of peripherals in the late 1950s or early 1960s
in order .

"[{t]o concentrate RCA's investments in areas where

they felt they would get the most return and where it would
be possible to procure such things as printers, card readers,
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and punchers from other manufacturers who were making them
available directly to other manufacturers". (Beard, Tr.
8998-99.)

c. RCA's Computer Developments 1960-1963. On April

13, i960, RCA announced two new computer systems, the 601 and the
301. (PX 344A, p. l.) RCA described the 601 as "an ultra-high
speed, general purpose EDP system . . . egually efficient for
massive business data processing and complex scientific computation”
(DX-563-p-=2; “see Beard; -Tr: 8958); the 30I wds & "&smali-tg™"
medium size" computer. (Beard, Tr. 8454.)

McCollister described the 601 as a "disaster" (Tr.

9622):

(1) The manufacturing cost for the 601 turned
out to be "very, very substantially higher than the originél
coét estimates upon which the pricing had been predicated".

" If RCA had raised the price of the 601 to cover its costs,

the product would have been "uncompetitive”. (McCollister,
Tr. 9543; Beard, Txr. 8458.)

(2) RCA had difficulty in providing "some
of the functional capabilities that had been originally
announced and specified in that system”". For example, RCA
intended the 601 to be an "on line" and "multiprogramming
type of system". RCA's attempt to make the system operate
that way was "economically Jjust a totally impractical thing
to .do" and also "there was a big slowdown in being able to

accomplish these functions in a technical sense". (McCollister,
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Tr. 9544.)
(3) RCA used coaxial cable to improve the performance
of the CPU. However, so many cables were used that:

"it was virtually a physical impossibility to
interconnect all of the points on the back side
"0of the machine that had to ke interconnected".
(McCollister, Tr. 9544.)

John L. Jones, then employved at the Air Force Logistics
Command, observed the same problem:

SYoIin Thie régyiréd d la¥ge ‘amount 'of specidl wiring and the
wiring got so thick on the back board, the back plane
of the machine, that they could no longer get down to
the pins to attach more wires through this layer of
wiring and there was still a large number of wire
connections that needed to be placed, and at that point
they gave up on delivering the RCA 601 on its original

. ' 'schedule and, of course, that impacted the decision as

far as the [Air Force] Logistics Command was concerned.
And, in faet, what they had to do was to go back and
redesign a new type of very thin coaxial cable in order
to again come forward with the RCA 601." (Tr. 79347-
48.)
Thus, after marketing the 601 for a short time, RCA
realized that:
"there were severe technical problems, both in a functional
and in a manufacturing sense, and there were also severe
financial problems, so much so that the company began to
look for a way out of the program." (McCollister, Tr. 9544.)
In 1962, RCA stopped marketing the 601. At that time
it decided to honor the "present commitments that were made to
customers but not to sell any more". (Beard, Tr. 8457-58.)
McCollister believes that RCA manufactureéd only five 60ls and
delivered only four. (McCollister, Tr. 9545.)
The aborted 601 program hurt RCA's computer business in

several respects. McCollister testified:
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"[{The 601] cost [RCA] money, from which we received no
worthwhile return, both from the manufacture and the develop-
ment expense, which was gquite substantial, and it also lost
us time of engineering people because, while they were
working on that product, trying to salvage it within the
.limits that had been established, they were unable to put
their efforts into the design of products that might have
had a more important business future." (Tr. 9624.)

The failure of the 601 "embarrassed" RCA. (Beard, Tr.
8723-24.)

"[Ilt hurt [RCA's] reputation very badly, because we had
placed great public emphasis upon the 601 as 2 product and
its capabiii¥ies, and it hurt us with several important
customers." (McCollister, Tr. 9623.)

The failure of the 601 hurt RCA's ability to market its

- other products because RCA "had counted on the 601 to £ill the

upper end of the computer systems market." (Beard, Tr. 8724.)
The absence of the 601 "left a void for the 30l customers who
were looking to move into larger systems." (Beard, Tr. 8983.)*

" The failure of the 601 cost RCA about "three or four
years" in development of its computer business. (McCollister,
Tr. 9362-63.) .

RCA intended the 301 for "regular data processing type

wofk loads". (Beard, Tr. 8955.) It offered an erhancement +o
the 301 processor, for about a 1l0% extra charge, that was intended
to assist the system in performing scientific applications.

Beard considered this "a plus factor" because:

* In September 1963 RCA announced an interim product, the.3301,
which was a relatively large computer designed +to substitute for
the withdrawn 601. (Beard, Tr. 8455, 8983; McCollister, Tr. 9629.)
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"the machine as used by the customers at that time had
to be looked at for both their data processing needs,
which generally were the primary needs, and the secondary
needs of engineering and scientific calculations”.
(Beard, Tr. 8955.)
.RCA experienced some success with the 301. According
to McCollister:
"[Tlhe 301 system was a successful product program and
. « . a strong product program, as the sales results of
the following years indicated." (Tr. 9622.)
The 301 System had some problems, particularly
with Someé of the peripheral products purchased from other’
companies.* For example, RCA used a Bryant disk file on the
301. When it failed, "it took a long time to get the necessary
parts in to get the eguipment back on the air, as much as
six hours or twelve hours". (Beard, Tr. 9009-10.) Withington
regarded the RCA 361 disk, used on the 301, as a "major
product failure" because of reliability problems. (Tz.
56508-09.) Another example is the printer RCA obtained from
Anelex, which, "for certain applications . . . had insufficient
.. . print quality". (Beard, Tr. 10323.)
RCA "effectively stopped selling" the 301 "somewhere
in 1964, '65." (Beard, Tr. 8457.)
By the end of 1961, RCA's EDP division "was in

considerable trouble. It had grown rapidly and it was incurring

* The peripheral products RCA purchased from other suppliers
included IBM card r=aders and punches, Anelex printers,
Farrington optical scanners and Bryant disk files.
(McCollister, Tr. 9599-600.)
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a2 substantial operating loss and, worst of all, it was iﬁ

severe technical difficulties." (McCollister, Tr. 9245-46.)
In 1962 RCA decided to resume developing and

manufacturing its own peripherals. According to Beard this

was done for two reasons:

"The first was that our experience with some of
our suppliers had not been entirely satisfactory.
Secondly, it was felt that resources were available to
expand the product development to include more work in
the peripheral area and that as a consequence of this

- wewould -have ‘control over ‘the product characteristics,
such things as reliability, and certainly would be able
to enjoy a greater contributed value 'in the product,
and our manufacturing costs we expected to be less than
the purchase price we were paying to other people".
(Tr. 9003-04; ses Tr. 8451.)

.Stopping and then restarting its development ‘of
peripheral products hurt RCA's product line:

"It certainly had an effect on how far
forward RCA was able to move in the develorment of
peripheral products. . . .

"But when RCA decided to redevelcp its
products, it had lost the'‘'continuity of the engineering
effort that had been going on in such things as printers
and essentially had to reestablish its engineering
skills and manufacturing skills in those areas. So in
that sense time was lost by the early decision to
abandon these peripheral developments". (Beard, Tr.
9004.) .

By the end of 1963 RCA's computer business had not

made up for its slow development in the late 1950s. As

McCollister testified, IBM made "greater strides" than RCA during

the 1950s "in the sense of a wider range of products and a larger

guantity of products delivered to customers”. (Tr. 9552-53.)

=202~




W W N O WO e

pery
o

11

24 ;
25 ¢

26. General Electric. During the early 1950s, General

Electric was a large, diversified manufacturer of industrial and
consumer products, including electrical gefierating and transmis-
sion equipment, turbines, transformers, jet engines, nuclear
power apparatus, process control systems, televisions, radiocs,
and home appliances. (Weil, Tr. 7174-75; DX 14192.) In 1952,
GE was "substantially larger than IBM" (R; Bloch, Tr. 7744-45),

with corperate. revenues. approximating $2.6 billion. (DX 14152,p.50.)°

-

Général Electric's first computers were "rather special-
ized" systems directed to ordnance and military applications
(Weil, Tr. 7012), including the OARAC ("Office of Air Research

Automatic Computer") installed in 1953 at the Air Force's Wright-

N
/

Patterson Air Base. The Air Force described OARAC, a one-of-a-kind'

computer, as "quite slow, limited in input/output capability, and
very unreliable."” (DX 4993, p. 4.) '

ERMA ("Electronic Recording Method of Accounting”),
announced in 1956, was GE's first comme}cially available computer.
(Wweil, Tr. 7012; withington, Tr. 55979; PX 318, ». 34.) ERMA was
developed "scmewhat on an opportunistic basis" under a large con-

tract with the Bank of America which called for GE to produce

"a system basically for reading checks and for doing the accounting

.

* GE's revenues rose to $4.1 billion in 19‘5 and to $4.9 billion
in 1963. (PX 325, pp. 34-35.)
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within the bank associated with those checks". (Weil, Tr. 7012-13,
7155-56; PX 320, p. 4.) Valued at 360 million, ERMA was the largest
non-governmental computer contract to that time. GE vroduced 30
ERMA systems under the contract for installation, beginning in
1958, at 13 Bank of America branches in California. (PX 318, o. 34.)
ERMA gave General Electric "a head start in the application
of electronic data processing technology to the banking industry”,
but GE failed to'capitalize on that head start. (Weil, Tr. 7157-59;
PX.353 ,opmnd3ad: Aceording: £o- Hedd,- within General -Zlsctric 4t "wis
generally regarded and often voiced that [ERMA] was an opportunity
that had not been capitalized on, and that was voiced with some
regret." (Tr. 7158=59.) His own experience in the computer
division was consistent with that conclusion:
"I can only speak to what I saw when I joined the
computer business in 1963 [from another part of GE].
What happened prior to that I really don't. know.
"But as of that time General Electric had become more
interested in those markets which were normal to it, the
kinds of businesses which were typical of General Electric
and in which General Electric had user's experience.
"So it was interested in serving the business and
technical computations of a kind that were more familiar
than banking was. GE is not in the banking business".
In 1970, in its "Advanced Product Line Master Plan", GE's Advanced
Systems Divisicn concluded that ERMA had contributed to GE's image
of "fail[ing] to follow through” in EDP:
"An enviable image in the banking industry was built

through the success of the ERMA project and GE's leader-
ship in development of Magnetic Ink Character Recognition
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 standards. This image was subsequently lost due to neglect.”
(PX 353, p. 43.)*

While building ERMA, GE also began to manufacture under
contract to NCR a processor NCR had designed. ©NCR in turn marketed
that processor to end users as part of the NCR 304 computer system.
(Weil, Tr. 7173; DX 387, p. 12; DX 9097, pp. 14-15.) Weil described
the 304 as "a minor offering (for GE] . . . intended primarily for

use in business data processing, in commercial applications."

A~ 4T s rmas ar a B

“(weii, Pr. 7006.) Only 29 NCR 304s were installed by customers:

four other 304s were used internally by GE. (DX 401, p. 1.)

In the late 1950s GE also developed the GE 312, which
Weil described as a computer intended to perform propcess control
applications. (Weil, Tr. 7166-67.) Using the 312 as tﬁe FStarting
point", GE delivered, in 1961, the GE 225, which was based on the
design features of the 312, including circuit components, word
length, a similar input/output structure, and a similar instruction

repertory. (Weil, Tr. 7167-68; see PX 320, p. 4.)**

* In the late 1950s, GE did announce the 210, a product
"derivative of the ERMA machines” and "aimed at and sold exclu-
sively to.-banking institutions." (Weil, Tr. 7005-06; PX 320, p. 4.)
However, the GE 210 was reported to have achieved only 79 installa-
tions at its peak. (BX 3448, p. 19.)

** GE initially haa\one organization responsible for developing
computers used for a variety of applications, including process
control. (Weil, Tr. 7166.) However, by 1963, a separate group
had been established to focus on process control applications.
(Weil, Tr. 7046-47, 7166-67.)

According to. Weil, in the early 1960s, there was "in the
industry”,

1
v

"a common belief that specialization of the internzl
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Weil said that the 225 was "originally intended as

a small scientifically oriented machine, although in t

iy

e end
it was not sold that way"; instead, it was soléd "increasingly
for non-scientific ccmmercial and business a:nl;cat-on .
(Weil, Tx>. 7006-07, 7106.)

"Some ©of the [225's] characteristics, and particularly
« « « the software that was offered on it [incluéing
the GECOM business compiler, a "precursor to COBOL"],
made it attractive to such users [for business applica-
tions] and I am not sure that it was ever in fact
*eally sold strongly to the scientific market that was
its original -nt=nt-on Tz, 7016, see Tr. 7170-71,
7262.) ‘

GE acdvertised the 225 for both tusiness and scientific applica-
tions: ‘
"for the acccocuntant, the GE 225 is a fast, flexible
decimal computer; £fcr He encineexr, it is a fast,

powerZul binary machin (DX 486; see Weil, T=.
7170-71.)

A}

In the first half of 1963 GE introduceé the 213 and
235. (PX 2 (DX 14501).) The 2135 was smaller, slower, and chezcer

than the 225. Compared with the 225, the 235 employed "meore advanced

porticons ¢f a computer cculdé make the computer better
adapted for certain kinds of applications, andé there
was a format of computer which people would look at at
that time and say that is a2 process control computer

"I might ccmment that that distinction has since

éied, but at least at that time in the early sixties,
that was a relevant distinction". (Weil, Tzr. 7046.)
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electronic c¢ircuits, and, as such, was designed to be a
higher performance, more cost effective later version of the
same computing system". (Weil, Tr. 7171.) Weil testified that

"The 235 . . . was addressed to the same market as the
225, which by then was largely a commercial market,
although the additional speed ané capability of the 235
did make it more attractive to organizations that had
scientific computations. So it probably got somewhat
heavier engineering and scientific use, although in those
days it was not regarded really as a primary scientific
computer (Tr. 7016-17.)

According to Weil, the features of the GE 235 made it suitable
for both scientific ancé business applications:

"[Flirst of all, since it was an upward compatible
machine with the GE 225 . . . it did all the things that
the 225 would do. 1In addition, it had a special high
performance floating point . . . particularly suited
for scientific applications. I believe the only way
in which the 235 would be more appealing to business
data processing than the 225 may have been in the addi-
tional peripheral capability that ccmes £from the
additional speed of the circuits, and the Dual Controller
Selector". (Tr. 7171-72.)

In 1963, GE also announced the DATANET-30 computer,
which Richard Bloch described as "a superb machine meant for
[a] communication environment"; IBM, he said, had nothing
comparable. (Tr. 8033; PX 353, p. 43.) GE believed it "assumed
a leadership position in the area of communication systems and
communications control concepts" with the announcement of the
DATANET-30. (PX 353, p. 43.)

GE also offered data processing services to customers

as early as 1963, using GE-manufacitured computer eguirmant.
Y 3 JUulr

(Weil, Tr. 7159-60.)
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"[GE] provided installations of computers to which people
could bring their problems physically for the computer to
provide batch processing servicing for their particular
problems. It was of the nature of a computer service
bureau." (Tr. 7159.)

Through 1963, GE purchased from outside suppliers
"quite a substantial share" of the equipment offered as par:t
of GE computer systems, because GE did not develop in-house
electromechanical input/output egquipment. (PX 320, p. 4.)

In the late 1950s and early 1960s, GE did not "mzke the
allocation of resources to the [EDP] business that were warranted", -
in the view of Reginald Jones, GE's Chief Executive Officer since
1972. (R. Jones, Tr. 8752, 8874.) According to Jones,

"I can only say that as early as the 1950t's, if we had
increased substantizlly the technical manpower assigned
to the business, if we had increased at that time the
financial resources required for the business, they would
have been much smaller in terms of absolute numbers than
they would have been, let's say, some fifteen years later."
(Tr. 8875.)
Ralph Cordiner, GE's chief exacutive from the mid-1950s through
1963, shared that view. Jones testified that Cordiner was once
asked to identify the most important mistakes GE had made in
managing its computer systems business, and Cordiner was gquoted
publicly as having said that:
"General Electric's mistake was that it failed [in the
1950s and early 1960s] to realize the opportunity and
therefore made an inadequate allocation of resources,

both human and physical, to the business." (Tr. 8869,
8§875-76.)

As early as 1964 Mr. Van Aken, General Manager of GE's

Computer Department, reported to GE's "executive office":
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"As a result [of GE's] late start and limited product
coverace, General Electric did not participate to any
great extent in the expansion period of 1960-1964".
(PX 320, p. 04; Weil, Tr. 7084-85.)

Weil reported at that meeting that GE, through 1963, had not begun

"to bring its corporate strength behind its entry into the informa-

tion business". (PX 320, p. 18.)*
Weil contrasted GE's commitment to success in the atomic

power business with its relative lack of commitment to the computer

business in the-early 1960s: - - - - oot N

"General Electric was then . . . a very strong supplier

of major equipment to the power generating industry, turbines
and generators and the like.

"Nuclear power, which was a set of equipment that went
to the same customers and into the same plant, was regarded
as, first of all, an adjunct to that core of business of the
company and, second of all, that if someone should get, in
the business of supplying central station nuclear power on
a turnkey basis, that perhaps GE would lose some of the busi=-
ness it enjoyed in turbines and generators, so that was re-
garded as a threat to a strong existing business.

"It was clear that the mission of the nuclear power busi-
ness was: We don't know whether there is a business, but if
there will be a nuclear power business, you will be one of
the leading competitors.

"That was the charge as I interpreted it to the Atomic
Power Equipment Department.

* Richard Bloch, who was in charge of computer divisions at
Raytheon and Honeywell in the 1950s and early 1560s (Bloch, Tr. 7566,
7575-76) (and who was "unimpressed"” with GE when he was asked
to and did in fact join GE in 1968 (Bloch, Tr. 7616)),
testified that in the 50s and early 60s it had been his feeling that
GE's commitment to the EDP business was "tainted with some tentative=~
ness or speculativeness . . . as a long-term commitment to the field.
My feeling was that if it turned out to be a great success, the company
would be delighted; if it turned out not to be a great success, the
company could extinguish parts or all of its activity in the field
without necessarily any great remorse”. (Tr. 7623-24; see Tr. 7616.)

-209~




v 0 N O O W NN -

L T T o Y = S Y < B S S S L
R R Y8 G oo 89 o ok b 8 = o

24
25

"The computer business I don't believe was ever viewed
as a threat in any strong sense to other businesses that
General Electric was in. And the equivalent charge might
be: We are sure there will be a computer business, now
you must demonstrate that you can compete." (Weil,

Tr. 7174-76.)*

Even though GE failed to commit adequate resources to
EDP during Cordiner's years as its chief executive, Weil testified
that in the 1963 time frame, GE "had several major advantages which

could make it a factor, a serious factor, in the computer business".

( .‘,,7_00_9-16.:) E .

"It had a very broad technical basis in the many different
businesses in which General Electric participated at that
time. Many of these techrologies would be applicable to
the computer business.

"Second of all, General Electric used computers very
broadly. They were in fact one of the pioneering users in
the commercial world of computers and as such probably under-
stood how to use the then existing computer bechnology as well
as anyone.

"Thirdly, because of the capital resources of General
Electric, it could devote, if it wished, enough effort to
put all this together and become a significant competitor."
(Tr. 7009-10.)

Weil added that from a technical standpoint in the early
1960s, GE had " [m]ixed" competence for developing its computer
business:

"Very strong in basic technology and background and expe-
rience in using computers; relatively naive when it came

to the discipline of manufacturing large electronic systems
or designing them or bringing them to market." (Txr. 7010.)

* By 1963, GE had 35 distinct product and service groups con-
sisting of approximately 100 departments. Only two of these
departments were dedicated to the computer industry. (PX 325,
P. 15; DX 485; see also Weil, Tr. 7153-54.)
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In 1963, revenues of GE's Computer Department were less

than 1% of GEZ's total corporate revenues. (PX 325, p. 2; DX 8631,

P. 31l.)
in41963.

Its United States EDP revenues totalled only $38.6 million

(DX 8224, p. 6; DX 8631, pp. 33, 37; DX 14484, p. R1l.)
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27. Zlectrodata. Electrodata began as a division of

Consolidated'Engineering Corporation (CEC), "a company in the *tech-
nical data recording and acguisition £ield" which made mass
spectrometers and "a line of scientific instruments [transducers]”
used "to sense physical phenomena and data and to record them in cne
form or another during the testing of physical devices such as air-
craft". (McCollister, Tr. 10995-96, 10998-99; see DX 12674.)*
McCollister (who left IBM's emplov in 1954 to become
head of marketing at Electrodata (Tr. 9161l)) testified that in the
early 1950s CEC viewed computers "as' a new business opportunity"”
and "a logical addition to their product line": "If you could sense
data and record data, the final link in the chain was to process
data. So, with the aid of a consultant or two, CEC undertook the
development of a digital data processor, the CEC . . . Model 202
or 203 . . . and this is what became the Electrodata Corporation
Datatron 203/204".** CEC spun off Electrodata in the early part of
1954: "[Flor réasons, in large part, of £financing [CEC] decided to
set it up as a separate corporation and to sell stock publicly".

(McCollister, Tr. 10995-96.) Electrodata's initial capitalization

* CEC reported revenues in its 1952 AnnuaT Report of approximately
$8 million. (DX 14329, p. 3.)

** McCollister testified that in the mid-~1950s there were several
model numbers of Datatron computer systems, the 203, 204 and 2053;
however, "the central computer in all these cases was identical".
(Tr. 9164.)
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was between $1 and $2 million. (McCollister, Tr. 11001, 11006-07:
see DX 698, p. 6.) McCollister estimated that Electrodata's
first computer system, the Datatron, cost in the neighborhood of
$300,000 to $500,000 to develop. (Tr. 11001l; see DX 700, p. 9.)

The first Datatron (with a "basic cost of approximately
$120,000") was shipped in June 1954 to the Jet Propulsion Laboratory
in Pasadena;'six additional Datatrons were installed that year by
the U.S. Naval Ordnance Laboratory, Socony-Vacuum Oil Company,
Purdue University, Allstate Insurance Company, the Arma Division
of American Bosch Arma Corp., and Land-Air, Inc. (located at
Wright-Patterson Air Force Base). (DX 698, pp. 4-5; see McCollister,
Tr. 11000-01.) Electrodata's revenues wefe‘just under S1 million in
1954, (DX 698, p. 7.)

McCollister testified that'the Datatron

"[ilnitially . . . was sold largely to the engineering

scientific marketplace. Subsequently it was offered to
the commercial marketplace due in part to the fact that
the All State Insurance Company became a major customer
and this led to our going into the commercial

marketplace or so-called data processing marketplace as
well as the scientific.

3 . . 3

"We were a small company. The potential business
with AllState Insurance was so important to us that we
really couldn't ignore it. ’

"We needed the business. We had to get it wherever
we could.” This led to our seeking opportunities in the
commercial marketplace as well as in the scientific,
engineering marketplace." (Tr. 9164-65.)
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In its 1954 Annual Report, Electrodata stated that the
"[d]evelopmept of a general-purpose computer opened up a broader
potential market than was originally anticipated". (DX 698, p. 4:
see McCollister, Tr. 11016-17.)* McCollister testified that the
Datatron, "within the limits of its capabilities, its technical
capabilities, . . could solve any of a wide range of problems or

perform tasks both in the £ield of engineering computation, technical

‘computation ‘and ‘in ‘busimess ‘accounting, record keering ané statisti-

cal work"--"the list of ways in which it would be used is almost
infinite". (Tr. 11017-18.) For example, in its 1955 Annual Report,
Electrodata depicted Datatron computer equipment used by Allstate

to keep "up-to-the-minute records on three million policvholders",
as well as Datatron eguipment at the Southern California Cooperative
Wind Tunnel, used to process "in seconds thousands of test data on
aircraft undergoing supersonic shock" (an application described by
Electrodata as "high-speed data reduction”). (DX 700, p. 7.)
Withington, who was initially employed in Electrodata's home office

marketing support group and became District Manager of Technical

* Electrodata reported in 1954 that "[a]s a result of the
operating success of the installed DATATRON systems and the
apparent potentialities for future sales, we have more than
doubled our personnel, begun work on a new plant with twice
our present production capacity, and undertaken development of
auxiliary and accessory products to broaden our potential
market". (DX 698, p. 3.)
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Services from 1957-59 (Tr. 535498, 55500), similarly testified that
the Datatron 205 "was a medium~-priced general-purpose computer as
defined at that time, capable of both business and scientific
applidations and with what was for those days a wide range of
peripheral ecuipment". (Tr. 55499.) He testified that Datatron
205 customers included Atlantic Mutual Insurance, Michigan Bell
Telephone, the U.S. Geoclogic Survey, and Navy and Air Force instal-
Iations:"(W%thington, Tr. 55303-04.)

McCoilister testified that the initial competition for
the Datatron 203, 204 and 205

"in the scientific marketplace . . . was almost entirely
IBM [the 650].

"In the commercial marketplace we encountered IBM
[the 630 and "in a few cases" the larger IBM 705] and
very, very occasionally the Univac file computer."
(Tr. 9165=-66.)
Withington testified that he had considered the IBM 650 to be the
"primary competitor to the Datatron 205". (Tr. 55506.)
By March 1956, Electrodata had installed 24 Datatron

computing systems (some purchased anéd some leased), with "unfilled

orders for 19 additional systems". (DX 700, pp. 3-4.)*

* In 1956 two new peripheral products were introduced, the
"Cardatron" and "Datafile", for use with Datatron computers.
(DX 10257, p. 5; see DX 700, p. 6.) The Cardatron used
"individual magnetic storage drums as buffers", and controlled
the operation of "as many as seven card readers as inputs and
Punches or printers as output". With the Cardatron, all of
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Electrodata was also operating a "contract data processing centex"

in Pasadena, which it described as the oldest and largest such

facility in the West. (DX 700, p. 3.) With assets exceeding $3
million, Electrodata's 1955 revenues were $1,845,327. (Id., pp. 3-4,

8.) According to its 1955 Annual Report, Electrodata entered 1956:

"equipped with the essential elements to assure profit-

able growth. Its long-range plans include manyfold

increases in staff and facilities, and continued vigor-

ous development of new products to take advantage of a

dynamic market." (DX 700, p. 6.)*

Electrodata was acguired by the Burroughs Corporation on

June 29, 1956, in return for 475,465 shares of Burroughs stock valued
at $20,504,000. (Stipulation of the Parties, Tr. 11036; see DX 7C0,

P. 6.)

that input/output equipment could "operate simultaneocusly at maximum
speed", enabling "the computer to do its work of computation contin-
uously”.

The Datafile was an auxiliary storage, random access device,
described by Electrodata as using "short, 250-foot, disconnected
lengths of magnetic tape housed in static-free metal bins, rather
than conventional tape reels, [which] substantially shortens the
time regquired to locate any record". (DX 10257, p. 5.) Withington
described the Datafile as a "major product failure" because it was
"insufficiently reliable, or, put another way, they never worked for
very long". (Tr. 56470.)

* In 1955-56, Electrodata again, in response to "market demand
for Datatron systems", expanded its production facilities with
financing provided by its largest customer, Allstate Insurance.
(DX 700, p. 5.)
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28. Burroughs. Kenneth Tiffany, a Burroughs Vice

President, in a speech delivered in 1959, described Burroughs
at the outset of World War II as a manufacturer of adding
machines, accounting and bookkeeping machines and cash registers.
During the War, Burroughs "placed its facilities and know-how
in precision fabrication at the disposal of government" and
produced, among other things, the Norden Bombsight on a
large=-scale-basisc- According to Tiffany, virtually all of
Burroughs' war-time business was for the military. (DX 10282,
P. 2; see also DX 10283, p. 1l.)

At the end of the war, Burrouchs mounted a substantial
effort to return to its more traditional businesses;: however,
as Burroughs president Ray Eppert described in a 1959 speech:

"World War II propelled Burroughs into other fields
which ended our preoccupation with purely mechanical
eguipment. Experience with military contracts, and
management awareness of the new era which technology
had ushered in, caused the company to move into
electronics and thence into automation and data
processing." (DX 10283, p. 1l.)

Ih 1947, Burroughs decided to begin its own
electronics research. According to Ray Macdonald, who joined
Burroughs in 1935 and who became President in 1966 and
President and Chief Executive Officer in 1967:

"The decision to begin electronics research, which
may have been the most important decision to Burroughs
in the past 30 years, was made by John Coleman, who

" was then our President. He determined that our
company should develop its own scientific capability
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and cdevelopment program in close association with the
great technical universities.

"That decision represented courage and foresight,
because in the 1946/1948 period, our revenue averaged
less than $100 million a year and our net profit was
as low as $§1.9 million, in 1946. Yet Coleman began
the electronic research and development program in
excess of $1 million per year, rapidly expanding to
$3 million, because he recognized the importance of
electronics and of establishing our own capability.

A significant portion of our R and D budget was
allocated to the critical area of applied research.

Lo am o

-LrTr=scin. :"The.early-research perZformed undexr Colsman's

irection, and continued and expanded by his successor,
Ray Eppert--who increased the R and D budget to four
percent of revenues in spite of modest profit--
produced substantial invention and design. By the
early 1960s, we already had introduced significant
early data processing systems." (DX 427, p. 4.)

According to Macdonald, the post-war years also
marked the end of the "era of traditional management by the
founders of Burroughs" with the selection of Coleman ("a
university-trained manager and career manager in Burroughs")
as President. (DX 427',9‘ 2.) In Macdonald's view:

"Professional manacement of our company was given sitrong
impetus during Coleman's administration, with the
introduction of a program to attract young university-
trained people from many of the country's leading schools
of engineering, science, and business administration.
Many of these new people, entering ocur company in the
late 1940's ané in the 1950's, reached the early levels
of management and intermediate levels by the late
1950's. By the early 1960's, they had matured in
responsibility and some had reached the level of senior
management.

"Qur company was fortunate in developing this
rrofessiocnal management, because we were required
[in the 1960s] +to bring about z major transformation
of our business." (DX 427, ». 2.)
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In 1953, Burroughs reported that its Philadelphia

Research Center had "completed
be used with the United States

electronic digital computers,"

a static magnetic memory to
Army's ENIAC, first of the

and that this memory "increase[d]

ENIAC's memory six-fold." (DX

10254, p. 12; see also DX

10255, 8.) However, in the

P. same report Burroughs downplayed

the immediate significance of computers to its office equipment

v r ~ e e

= R B P S — . o -

business:
" [D]espite extraordinary advances in new fields of
technology, the automatic office cannot be expected in
the near future.

"New Technigues Not Yet Practical

"While a few electronic devices have been applied
to highly specialized office problems, the majority of
electronic computers now in operation were designed for
scientific use. In this field the input and output
problem is relatively simple. The core of the job is
rather the complex and vast work of computation. But
in business the arithmetic is usually not difficult.

It is the feeding of the business machine, item by
item, and the printing of the result which is both time
consuming and costly. It would be no advantage to
speed up the rate of figuring, if input, output and
other peripheral operations did not keep pace.

"Other Difficulties

"There are other difficulties, too, which will
delay the practical application of electronics to the
office, not the least of which is the major obstacle of
cost. The outlook for electronics in business, then,
must be summed up in the words 'not yet.'"™ (DX 10254,
P. 15.)

In the early 1950s, Burroughs built two models of
an experimental computer, called the UDEC (Unitized Digital

Electronic Computer) one of which was installed at Wayne
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University in Detroit as part of its Computation Laboratorv.*
(DX 10255, p. 8.) Buxrouchs reported in 1955 that it was
using a redesigned and reassembled UDEC (called UDEC II)
to solve "complex problems in such fields as design analysis,
preduction scheduling, cost analysis, inventory control and
market forecasts." (DX 10256, p. 8.)

In 1954, Burroughs introduced its first commercial
computer, the E-101, which it described as "the first of a
series of low=-cost electronic digital computers for scientific

and business use . . . designed for the large volume of

éomputations between the prcblems adaptable to mechanical

devices and the highly complex problems reguiring large-
scale electronic coﬁputers.“ (DX 10256, p. 8.) The E-101
was "desk size" and "employed a modified accounting machine
for input from the keyboard and output to the printer, and
its program was provided through an external plug board."
(Withington, Tr. 56499; DX 5652, Bruns, Ppp. S-6.) Withington
testified that the E~101 was "perhaps the very first of the
small scientific éomputers," though he also testified that

it was intended for use both by "actuaries and other business

R
W,
L

l‘ '._‘.\
LN

* Burroughs stated that the "[plrimary purpose of UDEC in
Wayne's educational program is to help train urgently needed
personnel for the operation of the country's growing number
of electronic computers and to seek new developments in the
fie%d)of automatic data processing equipment." (DX 10720,
P. 2. :
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mathematicians, and also by scientists having problems small
enough to be able to fit within the limitations of this
external plug board." (Tr. 56498-99.)* Burrouchs shipped
the first E-101ls in 1955. (DX 10713, p. ll; see Withington,
Tr. 56499.) According to Withington, the E-10l1 was a major
product failure:

" The business market for it never developed,

perhaps because the things it could do were too

limited, and the scientific market proved to be of
~=m--limited size for -the..same reason. - The basic reason

for its failure, then, was that the external plug

board program provided insufficient versatility to

handle the problems of users." (Tr. 56499.)

In 1954, Burroughs reported that it was also
developing computers for the military and had integrated
that defense work with its commercial research, development
and production activities:

"Because of its strong position in electronics,
electro-mechanics and magnetics, Burroughs has been

* In a 1956 speech to security analysts, Kenneth C. Tiffany,
Burroughs' Vice President of Finance, noted that:

" [Mlost of the well-publicized large-scale computers,

or 'giant brains' as they are popularly called, require

a sizeable investment. The mere price of these so-

called 'giants' has greatly restricted their use.

Only the larger corporations have been able to afford them.

"We feel that the E10l1 and its successors will make
a profound change in this situation. Its cost--about
$35,000--is low enough to make it a practical tool.
Moreover, we expect to lease many of them. . . . [B]lecause
of its low cost, small size, and versatility, we expect
it to bring electronic computing technigues within the
ggag? ?f a much wider range of users." (DX 10281, pp.
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given responsibility for highly specialized work for

the armed forces, both in research and production.

Several extensive long-range projects are being carried

on, including the development of general-purpose and
special-purpose computers for data-handling systems.
Involving as it does techniques closely associated with

the Corporation's work in new type egquipment for

business and industry, the defense program has been
integrated with Burroughs' commercial research, development
and production activities”. (DX 10256, p. 4.)

Burroughs used its defense work to bolster its
efforts to market computer ecuipment to commercial customers.
Kenneth "C. Tiffany, Financial Viﬁe'President:df:Bﬁffﬁughs,
said that Burroughs "began to seek out defense contracts for
which its facilities and capabilities were best suited and
which had the greatest potential for commercial systems
development." (DX 10282, p. 2.) He continued:

"We did not, however, break into electronics with a

San Juan charge . . . rather, we insinuated ourselves
into a field that was still unknown and unpredictable,
testing every step of the way. A major stimulus was
our receipt of government contracts involving precision
computational and data processing equipment in the area
of fire control, navigation, anti-aircraft battery
evaluation, and ultimately, the guidance computer for
the Atlas ballistic missile and the data processing
systems for the SAGE intercontinental air defense
network." (DX 10282, pp. 5-6.)

During 1955, Burroughs received contracts to
build equipment for use in the Air Force's SAGE system--
namely, hard-wired computers to process data collected by
radar units for transmission over phone lines to SAGE direction

center computers. (DX 10713, p. 9: DX 10714, p. 8; see Crago,

Tr. 85964-65.) Deliveries of these large-scale computers
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began in 1956. (DX 10257, p. 5.) Burroughs also received
a contract from the Air Force to build computers for the
ground guidance system of the ATLAS ballistic missiles.
In its 1957 Annual Report Burroughs reported that it had
"complete responsibility for the concept, design and pro-
duction" of those computers, which it described as "large-scale"
and"general purpose". (DX 10714, p. 8; DX 10281, p. 28; see
also DX 10288, pp. 10-15.)
In its 1957 Annual Report, Burroughs disclosed that
its SAGE orders to that point were nearly $40 million, and
its ATLAS contracts totaled $37 million. (DX 10714, p. 8.)
Referring to the SAGE and ATLAS projects, as well
as other defense work, Burroughs Vice President Xenneth C. .
Tiffany stated in a speech to security analysts in 1956:
"The knowledge gained from our research, the develop-
ment of original concepts and design ideas, and the
experience in high precision volume production are also
invaluable in the design and production of our commercial
line.
"[Tlhis reasoning--that our defense experience
will help to accelerate the Company's plans for automatic
business systems of the future--lies behind most of our

defense work . . . ." (DX 10281, p. 28; see DX 10713,
P. 9.)*

* According to Burroughs another example of Burroughs'
defense work was the NADAC, an airborne digital computer
developed as a result of a 1956 "Burroughs-sponsored study."
Burroughs described the NADAC as a "high-performance,
high-capacity, solid-state, general-purpose, airborne,
digital computer"” which could "perform, in real-time, essantially
any computation problem required by modern combat aircrzi:”

cIny,
1
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As already noted, 3urroughs acguired Electrcdata in
1856, which contributed to "greatly sitrangthen[ing] the
corporation's competitive position in the crowing field of
electronics". (DX 10257, p. 4.) Indeed, Ray Eppert, Burroughs'
President, said the acguisition "made Burrcughs one of the
world's three major producers of electronic data processing
systems”., (DX 10283, p. 2.) McCollister testified that in
the 1956 to 1960 period, Burroughs' Electxrodata Division was
"still in the scientific marketplace but increasingly in the
commercial marketplace because this was the one that Burroughs
as a company tended to have more exposure than in the scientific
marketplace”. (Tr. 9194, see alsc Tr. 9189.) McCollister
said the Datatrons (including the Datatxon 220 (described
below)) in that time pericd met IBM‘in the scientific and
cormmercial marketplace, and the Honeywell 800, the RCA 501,
and the Univac II (at least on one occasion) "in the commer-
cial market”. fTr. 9182.)

According to a 1957 Burroughs news release its
Blectrodata Division began production of the Datatren 220

ccmputer systems for delivery in December 1958. (DX 10272,

and whcse capacity was "equivalent to that of ground-based
computers many times larger and heavier" at that time.
Burroughs reported that the NADAC prototype was accepted by
the Navy in June 1959. (DX 10288, p». 10, 17.)
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P. 1l; see alsoc DX 10288, p. 30.)* The 220 however, was a
vacuum tube machine; it soon faced competiticn from tran-
sistorized computers such as the IBM 7070 and 1401 (descxribed

by Withington as the 220's "primary competitoris]")

56500) :

" [The Datatron 220 was] the last vacuum tube
computer ever annocunced. It was superseded within two
years by [the] IBM 7070, which was both a second-
generation machine of much better price/performance,
but also offered the beginnings of improved programming
tools, and the Datatzon line came to a sudden and
permanent end." (Tr. 55918.)
According to Withington, because the 220 was "wrong in
establishing a set of standards and ways of designing a
machine, the company effectively left the [computer] busi-
ness and re-~entered only later”, (Tr. 55918-18.)

In 1958-59, Burroughs was nevertheless working on
developing new computeré. Eppexrt described Burroughs'
research anéd development at that time as follows:

"Our research expenditures have been very large

and they were deliberately made in the belief that this
action was essential in an expleding technology. We

* When the 220 was announced, Burroughs' Electrodata
Division had reportedly installed approximately 200 Datatron
205 and E-101 computer systems. (DX 10272, p. l.) According
to Burroughs:

"[Tlhe satellite input-output capabilities of the
220 give it its greatest power. One adjunct to the
system, as important as the entire computer, is the new
high speed printer system announced last year."” (DX
10282, p. 7.)
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chose .to defer profit-taking and divert revenues into
intensive product development as long-range insurance
for our competitive position. This action resulted in
reduced earnings during receat years. (DX 10283, p. 3.)

Eppert noted that defense contracts continued +o play an
important role in those rssearch efforts:

"There is ancther important factor in our research
program—-namely, the powerful stimulus provided by
military development contracts. As you know, the
electronics technology got its initial thrust £from the
wartime demand for advanced weapons and data reducticn
"systems. "~ Tidce then, our defense needs hHave pardlleled
the mounting pitch of intermational tension. The
result has been a continuing high level of military
awards to industry.

"This team effort in researching for new break-
throughs in technology has had the eiffect of developing
scientific and engineering know-how in a fraction of
the time such new developments would otherwise have
consumed. No one private company could afifocrd the
basic research recuired for many of the new technicues
if it had to depend entirely on its results in the
marketplace to repay its efforts. But the knowledce
gained by organizations involved in research for new
military technigues is helping to strengthen total
competency on commercial products.

"Burroughs has shared in these govermment-under-
written programs. Among our achievements has been the
guidance computer for the Atlas intercontinental

‘missile and data processing systems of the SAGE warning
network for continental defense.[*]

"The Atlas ccmputer project led to severzal major
design breakthroughs in miniaturization, solid-state

* Burroughs reported that it had a continuing substantial
involvement with SAGE throughout the 1950s; for ins+ance, in
late 1959, it was awarded system management of the SAGE ALRI
program to bulld an airsborne version of the AN/FST-2 Data
Processor. (DX 10288, p. 1l.) I%t was reported that by 1959
Burroughs contracts in connection with SAGE and ATLAS exceeded
$220 million. (DX 10282, p. 4.) :
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"This cross fertilization between our military and
commercial development activities has important impli-
cations for the future." (DX 10283, pp. 6=7; see also
Withington, Tr. 55976-=77.)

By the early 1960s, Burroughs introduced several
new data processing systems, including "the D 825 computers
which were designed for government communications management,
and the--3 5000 and-the B-200 -general-purpose systems, both
of which were designed for general commercial use." (DX

427’ ppo 4-50)

According to Withington, the D-825 "was the

i Progenitor" of the B-5000 (Tr. 58527), which according to

b

Burroughs was first delivered in 1963. (DX 10419; DX
10420.) The B-5000 was "an entirely different product with
an entirely new type of machine architecture" as compared to
the 220. "[I]t was in fact military work which provided the
origin of the B-5000 commercial computer, which in turn was
the foundation of Burroughs' subseguent successful product
lire." (Withington, Tr. 55918-19, 55976-77.)

| Despite these new product introductions in the
early 1960s, Burroughs still had not, in the view of Ray
Macdonald, made the "major transformation"--from electro-

mechanical office equipment to electronic computer technology--
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it would have to make to survive.* (DX 427, pp. 4-5.) 1In
Macdonald's words,

"The survival of Burroughs reguired that we
supplement the precision mechanical technology of the
earlier office machine industry--at which we excelled--
and establish ourselves as a major force within the
new, electronic, data processing industry, which embraced
an entirely new technology. These two technologies--
and the new and the old 'breeds' of people who repre-
sented them--had to be reconciled and coordinated, and
an entirely new range of products haéd to be developed
which would make use of the best of both technologies.

"The roster of companies which have failed when a
dramatic invention made their traditional products
obsolete is long and sad. New inventions and new
technologies have added significantly to the producti-
vity of our industrial society, and they have made
possible a standard of living beyond the imagination of
only a few generations ago. But they also have left
many a proud enterprise in shambles, outdated and
unable to continue in a competitive environment."

(DX 427, p. 4.)

* Burroughs' total revenues rose from $151,326,854 in 1952
to $390,773,545 in 1963. ts U.S. EDP revenues for 1963
were $42,145,000. (DX 10254, p. 17; DX 10260, p.28; DX 2224, p. 1l.)
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29. National Cash Register. According to John J.

Bangen, NCR's Vice President of Finance (Hangen, Tr. 6233-6241),
"[f]rom the 1880's until the eérly 1920's NCR was a single product
compahy--the cash register. In the 1920's the company entered the
accounting machine market, and in 1943 NCR purchased the Allen-
Wales Adding Machine Company." (DX 372, p. l; see Oelman, Tr.
6117-18; DX 7635, Anderson, pp. 12-13.)

In the late 1930s, NCR began "to experiment with electron-
ics" and "fofméd a very small electronic engineering group of only
two men who . . . did build a device which through vacuum tubes
performed all the normal arithmetic functions." (OCelman, Tr. 6120;
DX 337, p. 24.) During World War II, NCR suspended its commercial
electronics reﬁearéh, but did "some secret work for the government"
in its electronics division. (DX 9097, Oelman, p. 9.)* From the
end of the war until 1952 NCR resumed research in electronics on a
small scale. (Oelman, Tr. 6120-21; DX 8097, Oelman, p. 9.) During
that period NCR produced an electro-mechanical Bombing Navigational
computer described by NCR as "in effect, a giant brain which calcu-
lated at such speed that its answers are practically continuous”.
(DX 360, p. 10.)

In 1953, when NCR's total revenues approximated
$260 million (DX 481, p. 20), it acguired the Computer Research
Corporation; "a small spin-off of the Northrop Aircraft

Corporation" (Oelman, Tr. 6121; Hangen, Tr. 6262), "to expand

* We understand that the Court has not yet ruled on the admis-
sibility in evidence of DX 9097. We nevertheless rely on it because
it is the sworn testimony of NCR's chief executive officer.
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substantially [NCR's] efforts in electronic research and
development”. (DX 360, p. 12.)* CRC "was one of the earliest
manufacturers of medium-priced general purpose systems".
(Withington, Tr. 55983.) A 1952 CRC ad listed three digital
computers (the CRC 107, 105 ané 102-3a) available, for either
sale or lease, to perform "engineering, science and business"
applications. (DX 12655.)** NCR paid approximately $1 million

to acquire CRC and, within two or three years, had invested

an additional $4-3 million in the company. (Oelman, Tr. 6121-22.)
Oelman described NCR's reasons for acquiring CRC as follows:

"Well, at that time it was becoming quite clear
I think that the mechanical state of the art, that's
the state of the art of mechanical engineering, had
just about reached its zenith, just about reached its
peak, and we could see that through electronic tech=-
nology, you would have a product, the computer, which
could be sold for general business purposes, and we could
also see that our traditional products, the cash register,
the accounting machine, that you could apply electronic
principles to those products and achieve results, hope-

* CRC was "a Hawthorne, California, based organization
founded in 1950 by five talented missile-guidance systems
electronic engineers from Northrop Aircraft". (DX 372, p. 1;
DX 5097, Oelman, p. 10.) "They had set themselves up . . .
as a small producer, mainly of computers for the military."
(DX 9097, OCelman, p. 10.)

** Qelman, NCR's Executive Vice President in 1963 and
subsequently Chairman and Chief Executive Officer, took a
narrower view of CRC's business; CRC, he said, "was engaged
in the business of building a very few scientific computers,
which they sold some to the military branches of the government
and some to air frame companies” to solve, for example, "very
complicated differential =2quations"” or to "determine the location
of an airplane in flight". (7r. 6121, 6123; see also DX 2097,
Oelman, p. 10.)
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fully, far better than we were able to get through
mechanical methods and at considerably lower costs.

"Also, I think another thing is probably true,
that at that period of time there were -- there was a
movement throughout the business equipment industry of
scme of the major companies acquiring smaller electronic
companies. I recall at that time Burroughs Adding Machine
Company acquired one, Underwood did, Marchant did, and
NCR did, so it was kind of a general movement of recog-
nition of what the state of the art could do for business

equipment.”" (Oelman, Tr. 6122-23; see DX 9097, Oelman,
pp. 11-12.)

Shortly after the CRC acguisition, NCR introduced the CRC 102D
computer for what Oelman described as business as well as some
scientific applications. (Tr. 6124; DX 9097, Oelman, p. 13.)
However, NCR did not pursue the production of CRC's existing
line of what Oelman described as "scientific" computers. (Oelman,
Tr. 6121, 6124; see DX 337,-p. 24.) Instead, NCR stated in its 1953
Annual Report:
"We have always been associated with recordkeeping
in the average business up and down Main Street: the
retail store, the bank, the department store and many
others., In this field lies our greatest experience with
the problems involved and our first responsibility for the
development of new methods. We have, therefore, devoted our
efforts to applying the advantages of electronics to the
fields we have always served." (DX 337, p. 24.)
In 1954-55, NCR worked on the development of a
computer system called the 303. However,'the 303 was never
produced, manufactured or delivered. (Hangen, Tr. 6292.)
Development was discpntinued around 1955-56 because, as Hangen

testified: "it used an earlier technology [vacuum tubes] and

in our judgment it would not meet the marketplace in an early
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enough time frame to make it a viable system". (Tr. 6292-93.)
NCR redirected its efforts towards designing a transistorized
computer system called the 304. (Eangen, Tr. 6292-93; DX 9097,
Oelman, p. 1l4.)

NCR's U.S. EDP revenues rose from approximately $317,000
in 1953 to $3,102,000 in 1954. In 1955, EDP revenues fell to

$211,000 and rose only to $308,000 in 1958--a year in which

TT&;RLsftotalhgorpqrate revenues were $394.million, appareatly

reflecting NCR's sluggish EDP product development during that
period. (DX 8224, p. 3; DX 400, p. 1l.)

In 1957, NCR finally announced its new solid state
computer, the 304, designed by-its Hawthorne Electronics
bivision and scheduled for delivery in late 1959.* (DX 387,
P. 12; DX 400, p. 1l4; DX 9087, Oelman, p. 1l4; see also Hangen,
Tr. 6293.) It cost "between five to 10 million" dollars to
develop, and was priced between $750,000 and $1,250,000
depending on the peripherals sélected. (Hangen, Tr. 6294;

DX 482, p. 1l4.) The 304 CPU was designed by NCR, but was
production engineered and manufactured by General Electric
for NCR, using transistorized computer circuits GE had

developed. (DX 387, p. 12; DX 9097, Oelman, pp. 1l4-15; see

* Hangen claimed the 304 was the "industry's first all-
solid-state system". (DX 372, p. 2.)
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Weil, Tr. 7006, 7172-73.) NCR also obtained certain peripherals
from GE. (DX 400, p. 14; DX 9097, Oelman, p. 15.) NCR "thought
that General Electric was more experienced in the art at that time
than NCR was, and that a joint relationship would be helpful and
profitable to NCR". (DX 9097, Oelman, p. 15.)

Although Oelman and Hangen described the 304 as
NCR's "major entry into general purpose computing systems,"*
NCR's "[m]arketing strategy was to sell [the 304] to selected
customers” only- since  this”product was considered as an” eXperi-
mental entry into the EDP marketplace". (OCelman, Tr. 6127;
Hangen, Tr. 62§3-94; see also DX 401, p. 1l.) NCR's original
plan projected installation of 25 systems; actual'insta;lations
totaled 33 of which four were used by GE for internal purposes.
(bx 401, p. 1.) The 304 performed order processing, customer
billing, inventory control, actuarial studies, and personnel
records applications. (DX 400, p. 15.)

In 1960, NCR began marketing the small 310 computer
manufactured by CDC. (Oelman, Tr. 6158; DX 401, p. 1.) Though

marketed as the 310 by NCR, the basic computer hardware was

* Qelman, in using the term "general purpose computer
system” said that "[g]leneral purpose is simply described as
the function of the computer system”. It is "an .
adjective describing the type of 'system". (Tr. 6132-33.) EHEangen
used the term "general purpose computer system”" to refer to the
"type" of computer that "would normally be used on business
applications". (Tr. 6293.)
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the CDC 160 which NCR did not modify. (Oelman, Tr. 6158;

’

Hangen, Tr. 6321-22; DX 331, p. 4=5.) NCR had "an exclusive

- right to sell this CDC equipment in the financial and retail

markets of the United States." (DX 330, p. 2; DX 331, p. 4-
5.) The 310, which NCR'viewed as "a rather minor computer
line" (Oelman, Tr. 6158), was sold by NCR's accounting
machine salesmen rather than by its EDP salesmen. (DX 401,

P. 1.) Withington classified

- om e -~ - - -

it as a major product failure
iﬁ'patt'because it was one of the last vacuum tube machines.
(Tr. 56510-11.)

NCR began operating computer data centers in 1960,
using first the 310, and later the NCR 315. According to
Oelman, the data centers performed a "variety of types of
work. For example, we sell the service to many small retailers
who furnish us information on their sales breakdown and then
we take that information and come up with merchandise reports,
inventory control reports, that type of work". (Oelman, Tr.
6163.) NCR continued to expand its data processing centers
in 1962. The firm's Dayton center processed "several million
items monthly" at that time. (DX 403, p. 1ll.)

In 1960, NCR introduced the 390, a computer developed
in Dayton (i.e., not by CRC) to offer "moderate-cost" data
processing "[flor the smal; business firm." (Oelman, Tr.

6130; DX 382, pp. 3, 12.)

In 1960, NCR also announced the 315 computer system
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£irst shipped in early 1962.* (DX 382, pp. 3, 10.) When NCR
priced the 315 "in late 1960, it was estimated [NCR] couléd
secure 200 orders for delivery over three to four years at the
rate of five systems per month". (DX 746, p. l; see Hangen,
Tr. 10767.) NCR in fact obtained orders for 135 such systems
by 1962, and by the end of the program had delivered approx-
imately 700 of its 315 systems. (Eangen, Tr. 10762, 10764.)
In connection with the 315, NCR developed its Card
Random Access Memory Unit ("CRAM"). NCR described CRAM as a
"revolutionary electronic f£iling unit". (DX 402, p. 12.)
Hangen testified that the
"CRAM unit was a magnetic storage device which operated
on the basis of 256 magnetic cards thai were available
from memory for the recovery of information stored on
those cards and rewriting of fresh information. It
provided a capability of being able to access the
information at a faster speed than that which would be
available under your normal magnetic tape device, since
you could randeorly select the cards, but on a magnetic
storage device, you had to sequentially search for the
information.”" (Tr. 6311.) ‘
Withington classified NCR's CRAM as a major product failure
because "it too required replacement by disk drives". (Tr.

56469-70, 56511.)

* Asked whether the 315 was designed as a replacement for
the 304, Oelman stated that "[alll these successive families
of computers, they are designed for replacement, but also
hopefully to accomplish a great deal more at less cost."”

(DX 9087, Oelman, p. 1l6.)
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NCR's "315 system was develcped as a family of
products giving NCR a range of computer svsiems" renting
from approximately $5,000 per month to $12,000 per month.
(Hangen, Tr. 6314.) The 315 had both COBOL and FORTRAN
compilers. (DX 342, at 7.) ©NCR advertised the 315 with CRAM
as a "general-purpose computer to handle both your business
and scientific problems". (DX 350B; see also DX 383B.)
"Typical"” NCR ‘315 imstallations included "those of a-large air-
craft company for part scheduling and control and a motor
manufacturing company for production control, inventory control,
and design". (DX 403, p. 8.)

NCR's strategy was "to sell our traditional customers
and our traditional equipmént in conjunction with the delivery
of 315 computers in order to satisfy the customer's total
systems regquirements." (Hangen, Tr. 6319.) Thus, NCR
"developed cash registers which would produce as a by-product
of the clerk's recording of the transaction, either a punch
paper tape or sales journal . . . which then could be used to
provide input to the computer system". (Id.)

Oelman testified that from the mid-1950s through
the early 1960s NCR's main competitors in the manufacture and
marketing of computer systems for business purposes included
Burroughs, IBM, Univac, RCA, GE, Honeywell, and CDC ("in
some cases"). (Tr. 6125, 6129.)

NCR's U. S. EDP revenues rose from approximately
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$308,000 in 1958 to $30,718,000 in 1963.

total revenues in 1963 exceeded $592 million.
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30. Philco. With 1352 revenues of $366 million,
Philco manufactured industrial, military and consumer elec-
tronics products. (DX 14196, pp. 1-2.)

In approximately 1955, based on its work to develon
a "surface barrier transistor”", Philco won a competitive
award to develop an airborne computer for the U. S; Air
Force. (DX 7512, p. 190.) 1In 1955~56, Philco develoned
three one-of-a-kind transistorized computers, the C-1000
(described by Philco as an "airborne real-time, general
purpose parallel . . . computer using surface barrier transis-
tors"), the C-1100 (a "general purpose, stored orogram
digital computer" occupying only five cubic feet) and the C-
1102 (an "advanced version" of the C-1100).* (Id.)

During 1955-56, Philco also began developing what
it described as "the world's first all-transistorized computer”
for the National Security Agency; (DX 7512, ». 190.) That
work then led to the Philco TRANSAC S-2000, introduced com-
mercially in 1958. Philco advertised the S-2000 as the "first
large-scale transistorized EDP system". (DX 7512, p. 20; see
DX 5421, Davis, pp. 14, 19; DX 5642, Hintze, p. 7.)

The initial TRANSAC S-2000 was the model 210; follow-on

~

* Philco's 1957 Annual Report noted that "Philco's air-
borne computer, TRANSAC C-1102, is now being utilized bv
a large mid-west manufacturing company, which became ths
first industrial firm to use this ccmputer. Until now, all
airborne computers produced by the [Industrial] Divisicn
were for the Armed Forces." (DX 13683, p. 12.)
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models were developed in 1960 (the 211) and 1961 (the 212).
(DX 7512, .pp. 150-96.)* Philco advertised that TRANSAC
could be "selected for commercial, scientific, real-time,
and military applications". (DX 7512, p. 25.) Customers
included the Atomic Energy Commission, GE,** the California

Department of Motor Vehicles, United Aircraft, Chrysler,

System Development Corporation, Ampex, the Government of

Israel, the University of Wyoming and the Defense Communications

" Agency. (Fernbach, Tr. 513; Weil, Tr. 7072; DX 7512, pp.

191-92.)

Philco obtained core memory for the 2000 from

Ampex (PX 3624, p. 2) and contracted with ADR for software,

“including such things as sort programs and a "simulator"

that permitted programs written for an IBM 705 to be run on
the 2000. (Goetz, Tr. 17454-55, 17792-93.)#

Philco's computers were among the most poweriul

computers of their time, in some ways comparable to LARC and

.STRETCH. (See, e.g., Fernbach, Tr. 512-13; DX 5642, Hintze,

PP. 7-8; DX 5374.) Philco was one of only four manufac-

* The -212 was approximately five times as fast as the 211
(and approximately 400 times as £fast as the UNIVAC I). (DX
4938.)

** GE's Atomic Power Egquipment Department leased TRANSAC
2000s in 1961-62 and converted applications from an IBM 704
and 7090. (Weil, Tr. 7072.)

# ADR also worked with Philco on a proposal for the MNEA
in the early 1960s. Philco paid ADR to prepare details<
designs for software to be used in proposed Philco computer
systems, and Philco then incorporated these designs in :its
proposal. (Goetz, Tr. 17849, 17854-55.)
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turers (the others were IBM, Burroughs ané CDC) in 1962 to
bid a large computer of their own manufacture for installation
by NASA at the Johnson Space Center for use in the GEMINI
Progrém. (DX 758l1.) Even GE and RCA bid third party equip-
ment (CDC 3600s and IBM 7044s/7094s, respectively). (DX

7581, pp. 8, 28.)

Ford Motor Co. acguired Philco in December 1961.
Arjay Miller, then Vice President of Ford, testified that
Ford's interest in acgquiring Philco "was to get into the
space and defense business". (Tr. 85182-83, 85188.)

"[I]n the 1960s we were generating excess cash, we
wanted to get into space and defense. We had a small
space and defense business of our own that was not
growing=»fast enough. We saw in the purchase of Philco
an opportunity to grow in that particular area. It had
a significant position. It was producing other products,
and we decided to get out of the other products of

which the computer business was one." (Tr. 85191-52.)

"It was a phase process that as soon as we could,
we moved the resources, the computer resources we had,
into space and defense." (Tr. 85186.)

Philco's U.S. EDP revenues were $19.8 million in

1955 and $73.9 million in 1963. (DX 8387, pp. 1, 6.)
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31. Control Data Corporation (CDC). Control Data

Corporation was formed in mid-1957 by William Norris along
with two former colleagues. who had left Sperry Rand and a
Minneapolis attorney. (Norris, Tr. 5604, 5606-07, 5713; DX
271, p. 7.) CDC's initial capitalization was approximately
$600,000, of which Norris himself contributed $70,000 in
return for slightly more than 10 percent of the total eguity.
(Norris, Tr. 5694-05; DX 271, p. 7.) Norris stated that

Control Data initially contemplated doing "([plrimarily

consulting business and résea:ch and development work,
principally for the Government, the plan being that out of

the research and development work, and possibly the consulting
work for business, would come ideas for produéts which we
could later put on the market." (Tr. 5606.)

Shortly after its formation CDC hired other employees

iwho had previously worked for Sperry Rand, including Seymour Cray

and Henry S. Forrest. (Norris, Tr. 5713-15; DX 280, pp. 4, 6.)

Led by Cray, CDC (with only 12 employees) started working in a

:Minneapolis warehouse to design what became the 1604 computer

system. (Norris, Tr. 5607-08, 5742;43: DX 271, p. 7.) A
"l/10-scale prototype" was in operation by April 1958 when

the 1604 was announced. (Norris, Tr. 5738; DX 271, p. 7.)

i According to Norris, the 1604 was "the first solid-state,
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large-scale computer announced". (Tr. 5611.)* In early 1958,
CDC also began producing missile and aircraft components for the

military.and developing a special air traffic control inguiry-

.keyboard-display unit for the Civil Aeronautics Authority.

(DX 271, p. 7.) In May 1958, CDC received $500,000 in military
orders, including its first computer research and development
contract. (Id.) CDC obtained additional financing the following
month from the Navy for developing and manufacturing the 1604.
(Norris, Tr. 5608; DX 271, p. 7.)

When first delivered in January 1960, the 1604 computer
system sold for slightly less than $1 million. (Norris, Tr. 5608.)
CDC did not initially manufacture the peripheral products; instead,

it obtained magnetic tape units from Ampex, printers from Anelex

i and IBM, card readers from IBM, and paper tape readers from

Ferranti, an English firm. (Norris, Tr. 5609; PX 6066, p. 1.)
CDC marketed the 1604 primarily to government laboratories

and agencies "doing a large amount of scientific work", and to

| "large companies, corporations, doing military([,] space and nuclear

work". (Norris, Tr. 5609.) Subsequently in 1962, CDC offered the
1604-A computer with COBOL capabilities "[b]lecause there were
customers who wanted to use the machine also for some BDP pro-

cessing"-~that is, there were cases "where the customer had some

* According to lLacey, Cray very early "had become convinced
about the possibilities of a solid state, transistorized (instead
of vacuum tube) computer which could be built from complex printed

tcircuit cards. With these as the starting point, a computer of

almost any size could be made." (DX 280, p. 7.)
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! business data processing reguirements that fitted with his total
business aspect and he wanted to get those done on the same compu-
tern, (Schmidt, Tr. 27236, 27521; PX 355, pp. 33-34.)

In Norris' view, at the time CDC began marketing the
1604, it competed with Philco, Univac and IBM. (Tr. 5611, 5733=37.)
The 1604 was initially "very successful". (Norris, Tr. 5611l.)
Norris agreed that he expected someone to offer a product competi-
tive with tﬁ;“1604, either a better product at a lower price or
the same product at a lower price or a better product at a higher
price (Norris, Tr. 5925), and subsecquently the 1604 did come under
very "severe competition” from IBM computers, including the IBM 7090

(announced after ﬁhe 1604 but delivered one month before the 1604) ,*

the 7044 and 7040 and, somewhat later,'the 7094. {(Norris, Tr. 5613,
5615, 5923-25.)

CDC announced its second computer, the 160, in December
1959. (PX 355, p. 33.) The 160 was delivered in May 1960. (I&.)
Norrisltestified that the 160 was a "small" computer which CbC
i marketed "primarily for engineering work". (Tr. 5614-15.) CDC
i also sold 160 computers "on an OEM basis to NCR". (Norri§p~'

i'Tr. 5979.) Norris described that arrangement, which began in 1950}‘;\

i\
\
[

| as follows:

"The sales of the 160 through our own marketing organi-
zation are augmented through an arrangement we negotiated

il * Norris believes the 7090 was the first large-scale solid-state
i computer delivered. (Tr. 5737.)
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with the National Cash Register Company. The arrangement
between Control Data and NCR provides that . . . [NCR]

has exclusive marketing rights to the Model 160 Computer
within the United States for the banking and retail trade
areas, and can sell it world-wide on a non-exclusive basis
in all other fields." (DX 331, pp. 4-5; see also Tr. 5984.)

CDC said that the 160s could "be used as input-output data pro-
cessors for the 1604 Computer"; they could also be used in a

"satellite system" with a 16b4, communicating "directly with the

1604"s magnetic core memory . . . and all of the 1604's peripheral
ecuipment”. (DX 13666, P. 7:; see DX 5421, Davis, pp. 26-31.)

In 1961 CDC announced a follow-on computer, the 160A, with twice
the memory capacity of the 160, that sold for approximately
$90,000. ~(PX 355, p. 33.)- CDC sold more than 275 of its 160As.
(Id.)

Norris described CDC's "initial strategy” as being

"to build large, scientific computers with a lot more bang
for the buck.

"This was achieved primarily by very high performance
hardware with a relatively small amount of software with the
customer doing most of his own software. Our business
took off like a rocket to the moon as our large computers
made rapid and significant penetration in the education,
aerospace and large government laboratories markets. . .
With the success of the initial strategy there was also
early recognition in Control Data that we would need to
breaden our product line and markets to sustain growth.

"Our first product diversification was in peripheral
equipment, back in 1960 -- a magnetic tape handler.
Shortly after that we started to offer data services."
(DX 284, p. 3.)*

* Norris testified that CDC was "very successful initially"

ibecause "we picked out a particular niche in the market", :namely

what he described as the "scientific and engineering part of

l1the market", and "met the needs of the particular part ver, pro-

ficiently ané much more so than any computer then availakls".
(Tr. 5611.)
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CDC began almost immediately to expand by acquisitions.
(DX 296.) CDC's intent in making acgquisitions was not to broaden
its "base as . . . a conglomerate, but rather to buy new computer
products and services and markets to spread development costs and
gain economies of scale as rapidly as possible". (DX 284, p. 7.)*
This was the case with CDC's first acguisition, of Cedar Engineering
gfor $428,200) (DX 296), just four months after CDC was founded,
(pX 355,»p. 3; bx 280, p. 6.) At the time of the acguisition
Cedar Engineering did not manufacture computer-related products
but had the "basic skills and facilities to manufacture high
performance peripheral p:oducts at very competitive costs".
(DX 284, p. 7; Norris, Tr. 5794.)**

CDC opened its first data center in 1960. (DX 284, p. 3.)
That facility used the third 1604 CDC had manufactured. (Id.) CDC
believed "there would develop an important market consisting of
organizations that could benefit from the power of a large computer
to solve large scale problems", but that lacked "either capital or
technical resources to afford such a system”". (DX 284, pp. 3-4.)
In 1960, CDC sold time "on a 'service bureau' basis to universities,

scientific and business organizations"; CDC also used its data center

* According to Norris, "Our high P/E ratio stock, or Chinese
money . . . was used to acquire companies with complementary
technology, products, services and markets". (DX 284, p. 7.)

** Cedar Engineering, "organized in 1952, had become a $2 million
business, producing a variety of instrument and control devices.

It operated from a 33,000 square foot plant in suburban Minneapolis.”
(DX 280, p. 6.)
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facilities to perform in-house engineering design and accounting
applications. (DX 13666, p. 7.) CDC "proceeded to install data
centers in most principal cities in the United States"; by 1965,
CDC had seven data centers. (DX 284, p. 4.) Many years later
Norris said: "It was a big commitment with high risk for a little
company to embark on such an ambitious data center program back in
1960." (DX 284, p. 4.)

In 1960,‘CDC also "qglévgged;;oV;ng”Degensq_Dgpargqgnt

a very large-scale special purpose solid state digital computer
several times larger than the 1604", which "in fact, use[d] a
1604 for input/output purposes”. (DX 13666, p. 8; see also DX 331,
P. 5.) That year CDC also acquired the Control Corporation for
$2,274,814 of CDC stock. (Norris, Tr. 5789; PX 355, p. 3; DX 296.)
This acquisition allowed CDC "to implement a decision to enter
the industrial market area of computers for automatic control pur-
poses . . . for electric utilities and gas and oil pipeline
companies". (DX 331, p. 5.)
In 1961, Norris delivered an address to the Twin City
Security Analysts. He described CDC's products as being
” "at the forefront of computer technology. Throuch aggressive
research and engineering we intend to have our products in
front tomorrow. Control Data is the smallest company in
the industry today selling complete computer systems;
however, mere numbers don't precisely determine the
effectiveness of research and engineering. Significant
technical innovation still springs from the flash of
genius and again it's -- 'Not how many, it's who.'
Millions of dollars and massive engineering effort
without those sparks produce only mediocre results.

Unfortunately, the number of creative engineers in
the computer industry is woefully small.
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"Thus, if a small company has creative talent and
since it has access to the general store of scientific
knowledge, it can spark computer technology. The hugh
[sic] government expenditures for research anéd development
is the egqualizer between large and small companies.
‘Approximately 70% of all basic research done in the
United States is financed by the government. This
means that most of the new additions to scientific
knowledge are just as available to the little company
as to the large company. Furthermore there is no company
today with resources sufficiently large that it alcne
can szgnlflcantly alter the state of the computer art."
(DX 331, p. 9.) -

In the same speech, Norris also described CDC's efforts to design

a computer "many times more powerful depending on the problem

being solved" than either CDC's 1604 or IBM's 7090. (DX 331,

"p. 5.) Indeed, prior to the time of Norris' speech, CDC was

discussing this new computer under development in CDC with MITRE

Corpdration and the Lawrence Radiation Lab (Norris, Tr. 5934,
5938; DX 308; DX 309; DX 310), as well as many other users or
potential users of this new, unannounced computer. (DX 13526,
Forrest, pp. 191-97, 205-06, 225-30, 232-42, 245, 504-08,
570-74, 580-81.) In July 1962, CDC annoﬁnced this new large-
scale computer, the 6600 (JX 10, p. 2), and announced that

the Lawrence Livermore Lab had ordered the first one, which
was delivered in September 1964 (id.) "at a sales price of
approximately $7 million". (PX 355, pp. 34-35.) Norris

agreed that CDC had far more difficulty desxgnlng and building
its 6600 system than it had anticipated when it began marketing
that system. (Tr. 5854.) Those problems took substantial

periods of time to solve, caused delays in delivery schedules.
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and caused additional expenditures of funds and efforts by CDC
employees. (Norris, Tr. 5853-54.)
In June 1958 Control Data employed about 250 people,

of which approximately 40 were scientists and engineers. Sales

"for the preceding nine months were approximately $600,000.

By March 1961 CDC emploved more than 1,000 people, ané sales
as of the middle of the fiscal year were $8 million. As of
1961 CDC had reported a profit for every year except the
year it incorporated. (DX 331, p. 1l.)

CDC announced the first of its 3000 Series. computers,
the Model 3600, in May 1962. (PX 355, p. 34.) The first 3600
was delivered to Livermore in 1963, "as an interim system to
[Livermore's] acguisition of the f£irst CDC 6600 system".
(Plaintiff's Admissions, Set IV, ¢ 82.0(f); see PX 355, p. 34.)

Tie 3600 was more powerful than the 1604 but less powerful than

the 6600. (Norris, Tr. 5615-16.) Norris testified that CDC developed

the 3600 because "[w]e were under severe competition =-- competitive

pressure from IBM computers" -- the 7044, the 7040, and the 7094.
(Tr. 5615.)

In 1962, CDC also began a joint venture with the Holley
Carburetor Company "to develop and manufacture medium~speed

printers". (Norris, Tr. 5793; PX 355, p. 3.)*

* CDC acguired 100% ownership of this joint venture in 1964.
(Norris, Tr. 5793; PX 355, p. 5.)
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In 1963, CDC made seven acguisitions, principally in
exchange for CDC common stock. (norris, Tr. 5792-93; PX 355,
PP. 3-4;“DX 296.) In Withington's view the most significant of
these was the acquisition of Bendix's computer business.*
(Tr. 55984.) CDC also acguired MEISCON, a company developing
techniques for employing computers to automate industrial and
highway design procedures; Beck's, a designer and manufacturer
¢f unique imbedded printad circuits; Electrofact, a manufaciurer
and vendor of a "broad line of measuring, recording ané control
devices" as well as systems for use in industrial processes;
the Digigraphic system business of Itek, a researcher and

developer of a cathode ray tube/photoelectric pen system for

* In 1952, Bendix was a diversified, high technology firm
procducing aviation, automotive, marine, radio and television,
and other products, many of which were incorporated in military
systems. Revenues exceeded $508 million. (DX 13538, pp. 3, 15=21.)
In that year, Bendix announced it was applying its "years of
Electronic Leadership" to the development of digital computers:

"Bendix Aviation Corporation, a world leader in elec-
tronics, has established the Bendix Computer Division for
the development of specialized electronic digital computing
instruments.

"The latest engineering knowledge in electronics is
now being incorporated in a new digital computer."”
(DX 12664.) :

Bendix built two commercially available general purpose
computer systems, the G-15 and G-20, in the 1950s and early 1960s
(Perlis, Tr. 1331; Binger, Tr. 4514; Spangle, Tr. 4938; Norris, Tr.
5790-91; Schmidt, Tr. 27218), and was also involved in the SAGE pro-
ject. (Crago, Tr. 85964.) EDP revenues grew from less than S$1 mil-
lion in 1958 to nearly $13 million in 1963 (DX 6086, p. 13%; DX 8224,
p. 137), a year in which Bendix's total revenues exceeded $813
million. (DX 13549, p. 1l.)

=249~




mg;\ammpwmw

W

10
11
12

14
15
16
17
18
19
20
21

23
24
25

— S e e e .
v v T s s o Tt L v

conversion of graphic documents stored in a digital computer;
the Control Systems Division of Daystrom, a "pioneer and leader
in the development and installation of advanced electronic
digital computers for use in power, chemical, petroleum and oil
industries"; and Bridge, a designer and manufacturer of

"card punch and reader systems and other computer peripheral
devices". (PX 355, pe. 3-47 DX 296 ')

Norrls, who belleved there is a relétlonsh¢p between a
company "determining to focus all of its resources and concentra-
tion on the computer business as such, or a substantial part of
its resources on the computer business as such, and success in

that business" (Tr. 6010), said that being "willing to take

-

risks" was one of the "key factors" in CDC's record of business
success (DX 284, pp. 2, 4; see Norris, Tr. 5846-47):

"Our willingness to take risks was in reality probably the
safest course for a small company with limited resources
competing in the high and fast-moving technology of compu-
ters. Now not every risk can pay off -- nor did they all.
To have played if [sic] safe would have meant one of two
things: 1) being too late in the marketplace with a new
product; or 2) having a good marketable new product but
being unable to capitalize on the demand before our giant
competitors' moved in with a similar product. Therefore,
Control Data, while still in the conceptual stage of design-
ing a large computer made commitments on production for
inventory, before the development and testing was completed.
In those early years this is what is correctly called 'total
commitment' -- i.e., failure of the product for some. reason
meant bankruptcy for the company. Some of our people czalled
it a 'you bet yocur company strategy.' Control Data made a
total commitment three times, once for the 1604, then the
2600 computer and the third time the 6600 computer. Fortu-
nately all were very successful -- particularly the 6600.

(DX 284, pp. 4-5,)
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CDC's EDP revenues rose from $2,607,000 in 1958 +o

$84,610,000 in 1963. (DX 298.) ts total assets grew from

$1,223,311 in 1958 (its first full year of business) to $71,338,765

as of June 1963. (DX 302.)

Between 1958 and 1963 CDC raised more

than $40 million through egquity and long-term debt financings.

(DX 300.)
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32. Technological Progress. The computer industry

experienced rapid technological progress through the early
1960s: .
(2) Withington testified that "the computer
industry during the period 1956 through 1964 [was]
« « « in a state of technological ferment":

"new technologies and new methods, new

types of components, such as magnetic

cores, transistors, new devices such as

magnetic disks, the first significant

software products, including compilers for

the FORTRAN language and input/output control
systems, were being invented and employed at a
rapid rate, and . . . computer systems were being
superseded by new models of computer systems,
both from the present manufacturers and

from new competitors, at a rapid rate, and

. « . the new ones were achieving a relatively
rapid success in the marketplace". (Tr. 564535-60.)

Withington believed that the rate of technological
change in the computer in@ustrylhad proceeded as
rapidly as users could absorb. (Tr. 56637-38.)*

(b) Harocld Seidman, Assistant Director for
Management and Organization, Bureau of the Budget,
testified before a House Subcommittee on Census and
Statistics in 1566 that:

"The technological progress achieved by the
computer industry in the brief 15 years of its

* On June 9, 1980, Withington testified that the rate of
i technological innovation in the general purpose computer
; business is "at least as rapid today as at any period in the
past and more rapid than at some periods". (Tr. 112846.)
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existence has been nothing short of remarkable.
Internal speeds, initially measured in thousandths
of a second, then millionths, are now measured in
billionths of a second. Improved packing tech-
niques have increased the number of characters
which can be stored on an inch of magnetic tape
from 200 to 1,500. Internal high-speed memory
capacity has, through miniaturization and improved
production techniques, increased from 12,000
characters to over a million, while auxiliary
addressable memory which did not exist before 1957
is now virtually unlimited in capacity." (DX
13451, p. 7.)

(¢) The General Accounting Office (GAO) surveyed

the usé'of computers within the Federal Government in
1957, 1960 and 1963 and reported the results to Congress
(Plaintiff's Admissions, Set IV, ¢Y 189%9.0, 201.0,
212.0) S

(1) In 1957 "the size and compiexity of
Government data processing'systems had increased
rapidly due to advances in technology”.
(Plaintiff's Admissions, Set IV, ¢ 188.0.)

(ii) In 1960 the GAO reported that:

"[als of 1960 new equipment being developed
had the capability of processing data at
speeds hundreds of times faster than the
installed machines and some of the newer
machines were able to perform several jobs at
the same time" (Plaintiff's Admissions, Set
IV, ¢ 210.0), and that "progress achieved in
the development and application of automation
and automatic information processing systems
have borne out earlier predictions of a
second industrial reveolution." (Plaintiff's
Admissions, Set IV, ¢ 205.0.)

(iii) By 1963 "developments of new equipmant

had been so rapid that much electronic egquirment

wii
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had been technoloéically surpassed by more

advanced models by the time it was installed."

(Plaintiff's Admissions, Set IV, ¢ 212.1l.)

(d) Edward Mahoney of the GAO testified that
as of 1962 the EDP industry was "a rapidly expandiﬁg
and dynamic field in which new equipment, new meﬁhods,
and even new concepts" were constantly being introduced.
(DX 7528, Mahoney, p. 17.)

(e) Donald Turner, Assistant Attorney General
for Antitrust, wrote in 1966 that "in the rapialy
changing computer field, obsoiescence is fregquently
measured in months.” (DX 5110, p. 2.)

(£) McCollister said that the technological
progress in the development ané manufacture of EDP
equipment since the 1950s had "been outstanding both
in an absolute sense and in comparison with the rate
of progress that [tbok] place in most other industries.
There has been dramatic progress in the electronié
data processing field . . . almost throughout its

entire history." (Tr. 9813.) EHe added, "one of the

.things that no one envisaged [in the early 1950s] is

how rapidly the computer technology would improve and
evolve and become increasingly . . . much more cost
effective, which, of course, gave it a broader market”.

(Tx. 11019.) Among the advances McCollister identified
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were "[i]lmproved capabilities and lower costs of components
and improvement in capability of the overall system through
improved engineering design and a greater range of peri-
pheral devices available™. (Tr. 11019.)

(g) Welke testified that "[t]aking the first
generation as one, the second generation was ten
times as fast or 1/10 the cost". (Tr. 17305.)

(h) In'a 1959 speech Burroughs' President Ray
Eppert described office automation as "the most
dynamic market of our time."” (DX 10283, p. 8.)

The General Accounting Office summarized the
advancements with respect to the computers the Federal
Government began to receive in the early 1960s:

" [These] so0lid state systems were more compact,
required less reinforced flooring and floor space,
required less special power and air conditioning
facilities, were more easily maintained, and operated
at faster speeds ané with greater versatility than
their predecessors.” (Plaintiff's Admissions, Set
IV, 44 213.0, 213.1.)

'Those improvements, in turn, led to substantially
greater price/performance. In addition, because of their

greater functionality, reliability, and ease of use, new

computers could be used more efficiently than their pre-

| decessors and to perform qualitatively different applica-

tions. (Fernbach, Tr. 470; Perlis, Tr. 1829; Hindle, Tr. 7384-
85; McCollister, Tr. 11019, 11072; Welke, Tr. 17304-05; Butters,
Tr. 46449-50; Withington, Tr. 56578; Kart, Tr. 80189, 80213-16,
80221-24; PX 289; DX 3533B, DX 3554D; DX 3617; DX 13431.:
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This technological progress was one of the most

important factors explaining the rapid gzowth of the computer

1 business during the 1950s and early 1960s.
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33. Reasons for IBM's EDP Success throuch the early

1960s. IBM's EDP success in the 1950s and early 1960s can be
directly traced to its excellent management, which led it to take
the fisk of making an early, large, effective and sustained
commitment to EDP unmatched by any of its competitors:

(a) Unlike maﬁy of its competitors, IBM did not obtain
its EDP expertise by acguisition.* In the early 1950s,
computer products were so unigue and the technical, manufac-
turing, and marketing uncertainty so pervasive that it was

~especially vital for a firm's EDP operations to be well
integrated into the corporate chain of command reporting to
top management. Because EDP was so different from IBM's
traditional unit record business, IBM's decision to develop
its first computer systems aroused considerable corporate
opposition. Nevertheless, because IBM chose to rely on
inside resources to develop its computer business and because
of Thomas J. Watson, Jr.'s personal involvement in that |
business, EDP never became isolated either £rom the rest of
the corporation or from top management. Remington Rand's
problems in integrating Eckert-Mauchly and ERA into its

mainstream businesses, NCR's delay in introducing successors

* By contrast, as discussed elsewhere, Remington Rand acquired

Eckert-Mauchly and ERA, NCR acquired CRC, and Burroughs acqulred
Electrodata.
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to the CRC product line, and Burroughs' failure to introduce
a successor to Electrodata's Datatron 220 cont:ast unfavorably
with IBM's accomplishments.

(b) In the first years of the computer business there
was enormous uncertainty as to whether it was either techni-
cally or economically feasible to manufacture and market a
computer system that would be of value to a range of custo-
HEES T CAs-Dunwéell pdt - it, there was "no evidence that a "
machine of such complexity could be made to work reliably

or could be maintained in working condition”. (Dunwell, Tr.

85522-23.) Yet IBM chose to commit far more of its corporate

. resources to this risky business venture than any ‘other

£irm.

Richard Bloch, the head of Raytheon's computer division
through 1955, summarized the reasons IBM acquired "technical
leadership" of the EDP business from Remington Rand between

1953 and 1955:

"[IBM made] a sustained effort to be a paramount
element in the business equipment field, and they
showed at that time strong determination to do so,
allocated the necessary resources to begin to exert
their power--or attempt to exert their power in the
field and did a very fine job of it in the beginning in
that era. (R. Bloch, Tr. 7742-3.)

When asked to explain, Bloch continued:

"The dedication of the company was, to my view,
greater than the dedication of [Sperry Rand or General
Electric]. And I would say that the organiza+ion of
the resources, aside from the size of the rescurces,
which at one time were no greater than these czhers, if
not smaller--the organization power of ths rz:ources
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was what I felt was a forte of IBM management”". (R.
Bloch, Tx. 7743.)

IBM's senior management consistently demonstrated a

willingness to commit substantial resources on uncertain,

-risky investments. As Rooney testified, IBM "had excellent

and aggressive management willing to take risks at the right
time". (Tr. 12385.) Most of these investments proved
successful and, as a result, IBM reaped economic profits.
EgééedqithA;siJ. %éﬁson, Jf.‘s foresight in deciding to
risk investing resources to develop the 701 and the 650

must be recognized as one of the most important decisions in
the history of Americ;n business.

(c) At approximately the time of Thomas J. Wat§on,
Jr.'s appointment as chief executive officer in the mid-
1950s, IBM became the first large, established firm to
conclude that its principal busineés should be EDP. Because
of IBM's early commitment, EDP accounted for a much larger
fraction of IBM's total business than it did for competitors
such as GE, Sperry Rand, Burroughs, NCR, RCA, and Eoneywell.
Since the EDP business subsequently grew much more rapidly
than other businesses, this meant that even if IBM's EDP
business only expanded at the same rate as the total EDP
business, IBM's total revenues and profits would grow dis-

proportionately (as compared to the listed firms) from EDP's

-259~




O 00 N oy W, LN

10
11
12
13
14
15
16
17
18
18
20

subsequent, unexpected, rapid growth.*

(d) 1IBM management recognized that to grow the EDP
market rapidly, it was essential both to increase the range
of applications worldwide that could be performed cost
effectively on a compﬁter system and to reduce customer
uncertainty. IBM achieved these results by offering its
equipment on short-term leases, working closely with custo-
mers, educating them and providing them with programming
aids (such as FORTRAN), and by introducing a steady stream
of more versatile, reliable, and maintainable products
offering substantial improvements in price/performance and
spanning a large size and price range.

As Withington testified:

"I think one of the major factors [that led to the
current size of IBM's installed base] was IBM's rate of
innovation during the first decade. The series of
machines 701, 704, 709, 7090, 7094, appeared within a
ten~year period for a significant part of the market,
and with these as leaders, IBM innovated almost as
rapidly in its larger volume business machines. No
other vendor was willing or perhaps able to obsolete
its own products and innovate at that rate in those
days." (Tr. 55974; see also McCollister, Tr. 9553.)
It is evident that such a strong commitment Eo

innovation was essential for any firm to have a sustained

record of success in a market as technically dynamic as EDP.

However, in EDP's early years IBM's mahagers faced a

* Later entrants like SDS, CDC and DEC also.considerad EDP
their principal business; like IBM, they benefitted dizpropor-
tionately from EDP's rapid growth. (DX 8224, pp. 4, I, 142.)

- 5
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nearly overwhelming temptation to stick with the proven
technology already embodied in its successful unit record
and EDP products. McDowell testified that "The large majority
of our people were not knowledgable in the field of large
computers”" and that to get that know-how meant spending
considerably more money. He observed that the decision to
do so was "not an easy decision to make. There were not
unlimited funds within the IBM Company." (DX 7594, McDowell,
Pp. 187=-88.) The fact that IBM, like "no other vendor",
resisted the temptation to maximize short-term profits and
instead constantly introduced new product lines obsoleting
its still profitable product lines contributed greatly to
IBM's becoming the world's la;gest EDP company.

More quickly than any of its competitors, IBM recognized
that EDP customers were not really interested in acgquiring
computer 'hardware but rather were interested in acquiring
data processing capabilities. (Rodgers, Tr. 16842; Spain,
Tr. 88790; Akers, Tr. 97352; Cary, Tr. 101618.) To perform
data processing efficiently requires access to a well-
balanced computer system=--not just a high-performance CPU.
From the beginning of its involvement in EDP, IBM consistently
responded to customers' data processing needs by emphasizing
generalized, highly functional software (Perlis, Tr. 1887;
O'Neill, Tr. 76225; Hurd, Tr. 86726) and high guzlity periph-

erals. (Beard, Tr. 9048, 10272; O'Neill, Tr. 75327&-28.)

sarl
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In the 1950s and 1960s many IBM-manufactured peripherals

were so well regarded that several IBM competitors sold them

as part of their computer systems. (Binger, Tr. 4512-13
(Honeywell); Spangle, Tr. 5102 (Honeywell); Norris, Tr.
5608-09 (CDC); Beard, Tr. 8999-9000, 10207-08, 10322 (RCA);
i Currie, Tr. 15064 (Xerox), 15506-07 (SDS); Withington, Tr.
56510 (Burréughs, Univac).)

(e) IBM was the first company to reap sizeable

v 0o ~N Oy ~ W N -

production economies and reliability gains from producing

10 its computers in high volume and on a production line rather
11 than individually. Throughout its involvement with EDP, IBM
12 management pushed efforts to mechanize production and cut 
13 costs. (HEurd, Tr. 86345, 86360; E. Bloch, Tr. 91530; |
14 | Dunlop, Tr. 94377-8l.) Years later the Boston Consulting
1F Group formulated a concept called the "experience curve"* to
16 explain why those firms reaping the highest unit sales of
17% electronic products will have substantiélly lower unit
18; costs. Long before the concept had been popularized, IEM
1931 became the first EDP firm to reap "experience curve" economies
20% when it began high wvolume production of the 650.
21 |
2|
23% * ?his is someti@eg mistakegly referred to as the "learning

, curve", a concept limited to direct labor.
24
25§
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(£) The ultimate orientation of IBM's EDP business has
always been towards the marketplace.* As IBM's chairman,
Cary described it, the "orientation of always keeping the
customer in mind, as I call it, '([tlhe customer is king’,
kind of idea . . . has been a very, very important element
in the success of the IBM Company. It's something that the
founder of the company drilled into everybody and I think we
have stayed with it all through these years". (Tr. 101716-
17.) General Electric's chief executive officer, Reginald
Jones, also recognized the importance of satisfying customers
if a firm were to achieve success in EDP. Thus, when asked
his "opinion as to the reasons for IBM's success in the
business computer systems business", Jones testified:

"[Ilt is my experience that in business you
succeed when you satisfy a customer and when you do it
in terms of giving values that are highly satisfactory
from the standpoint of the customer. And I use 'value'
in the sense of conveying reasonable price, guality of
product, features of product and performance, overall
performance of product." (Tr. 8868; see also Rooney,

Tr. 12385.)

John Jones, who has been involved with EDP since 1951, **

* The fact that Thomas J. Watson, Sr. was a salesman and that
all of his successors as IBM's chief executive cofficer had a
sales background is consistent with the firm's marketplace orien-
tation. (Hurd, Tr. 86333, 88177; DX 8058.)

** Jones, as an Air Force corporal, was trained to maintain and
operate the first Univac I's at the Eckert-Mauchly/ Remington
Rand facility in Philadelphia in 1951-1952, and thereafter was
involved with operating the Univac I at the Pentagon in 1952 and
from 1954-1957. From 1952-1954 he attended graduate school at
MIT, where he studied computing, and used the Whirlwiss. In
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testified:

"[FPlirst of all, a vendor must have product, whether .
. . hargware . . . or . . . software, or a combination
of the two, which is responsive to what is needed by a
user." (Tr. 79335-36.)

Then, after descriﬁing important elements of manufacturer
responsiveness (e.g., product reliability, service, main-
tainability, balanced systems, and meeting schedules), Jones
added that IBM's success in manufacturing and marketing EDP
products was due to its abilitf to provide those elements:

"Certainly, in my experience the delivery of the
equipment, the performance of the equipment in terms of
its reliability, the service of that eguipment and the
support from [IBM] have been in every case extremely
good. (Tr. 79337; see also O'Neill, Tr. 76224-28.)

Jacqueline Johnson, Chief Executive Officer of Computer
Generation and an employee of Sperry Rand and GE in the
léSOs and 1960s testified that "IBM has achieved its position
of leadership" in Lhe EDP industry:

"through the excellence of its management and
marketing. IBM marketing is the best in the world.
With respect to IBM management decisions, IEBM supported
what they sold. They enhanced their product lines.
They introduced new products. They kept the state of
the art and advanced technology well ahead of all
vendors. They poured large amounts of money into
research and development, and they developed a marketing
arm that supported what they manufactured." (DX 3979,
Johnson, p. 16.)

1857-1959, he was in charge of technical computing at Chrysler,
and in 1959-1963, he was in charge of evaluation of and selection
of computers at the Air Force Logistics Command, one of the
largest users of computers at that time, with an EDP budget of
$26 million. (J. Jones, Tr. 78699-786; DX 3715; DX 37.2; DX
3723; DX 3721.)
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(g) Since at least the mid-1950s, IBM management has
practiced the contention system of dispute resolution.
(Liptak, Tr. 84619-21, 84644-46: Miller, Txr. 85046,
85105-06; McCarter, Tr. 88433-35; Spain, Tr. 89645-47;
Cary, Tr. 101328-29, 101503-04, 101608-13, 101718-19,
101953-54.,) Whenever two parties or organizations
within IBM disagreed on én issue, it was escalated for
resolution t6 the next highest level. 1I3BM management
strove to resolve conflicts speedily rather than allowing
them to fester and breed disharmony. Even though speedy

resolution of conflicts is an obvious principal of good

management, the record establishes that IZM's principal

competitor during the early and mid-1950s, Sperry Rand, was

unable to resolve the managerial disagreements between the
two warring camps based in Philadelphia and Minneapolis/
St. Paul and with corporate management. (Eckert, Tr. 1l0l6=-
17; Norris;, Tr. 5707-09; DX 10; DX 272; DX 280; DX 7584,
Mauchly, p. 21.) | , |

Knaplund described how IBM's contention system worked
in the late 1950s:

"It was the responsibility of the product divisions
to respond to marketing recuests wherever it was practi-
cal and economic to do so, but to resist those requests
and provide acceptable alternatives where necessary in
order to assure profitable results. . . . It is my
understanding that IBM top management, that is, Mr.
Watson, Jr., and Mr. Williams, deliberately established
the responsibilities of the product and marketing
divisions which I have described to inser: ccnflic: in the

i

-265-



W 0 N O U b WD

K B b

13
14
15
16
17
18
18
20
21

23
24
25

IBM organization structure between the product divisions,

on the one hand, and the marketing division, on the

other, so as to ensure that the IBM Corporation would

maintain its vitality and responsiveness to the competi-

tive requirements of the marketplace. . . . [Tlhis
conflict in the IBM organization structure was sometimes
referred to by me and others as the ‘'contention system'."

(Rnaplund, Tr. 90468-69.]}

(h) IBM had a reputation for attracting "capable people".
(Rooney, Tr. 12385-86; DX 7597, pp. 11, 13.) IBM's treatment
of its employees undoubtedly played a significant role in its
success. In addition to its full employment practice with
the emphasis on retraining and re-education of employees
(Liptak, Tr. 84618; Miller, Tr. 85058-59%9) and its "open-door"
policy assufing every IBM employee access to IBM's highest
management to resolve grievances (Liptak, Tr. 84618-19; DX 8886,
p. 120; Miller, Tr. 85046, 835092, 85097, 85105-06), IBM
encouraged its employees to strive for excellence. (McCarter,
Tr. 88402-03; DX 8886, pp. 149-51.)

In IBM's October 29, 1959 Management Briefing, Mr. Waﬁson,
Jr. gave the following advice to IBM managers:

"The man most likely to succeed in a corporation

is not the conformist--the organization man--but the

man of initiative who crashes through to get things

done in spite of risks and obstacles." (DX 8886, p. 26.)

Welke eloquently described how this philosophy
filtered down to the lower rungs of the corporation.

He said that IBM's salesmen and field technical

representatives
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"always took pride in the amount of commitment, dedica-
tion and involvement that we had. . . . It certainly
wasn't an eight-hour-a-day, 40-hour-a-week type approach
to life that we had. It was work as long or as hard or
wherever was necessary to accomplish a job and make the
project successful.

"The reasons for the commitment probably stemmed
in part from the adventure, or . . . the technical
challenge that we were undertaking . . . . It was the
interest and the fun of cutting new ground, doing
things that other people hadn't done before, probably
coupled "also by the fact that we had a sense at least
of being awfully good at what we were doing.

"We knew that we were supported by the company, we
were trained well, we could see that in our daily
activity. It's all of the things that cause a winning
team to be a winning team. . . ." (Welke, Tr. 17356~
58; see also Hughes, Tr. 34015-16.)

Welke described the influence of Watéon, Sr.:

"I can see where his philosophies, his way

of doing business, his commitment in effect pervacded
the entire organization, and I don't mean, you know,
the business decisions that he was making because we
weren't part or party of that down at our level, but
the total commitment to the job, the demands that he
made for excellence and perfection, his requirement for
a 100-percent performance; his entire approach to
conducting business, I think, was exercised down at
that level of all of the field people that I worked

with, salesmen, field tech reps, as well. It became

a very personalized thing." (Welke, Tr. 17358-59.)

In conclusion, tﬁroughout the 1950s and early 1960s,

IBM chose to invest far greater resources than any comparably

situated firm in a market that would become the most important
new market of the post-World War II period and organized those
resources more effectively than any of its competitors.

As Ray Macdonald testified, IBM
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"has been an extremely well managed company and
not only has it been extremely well managed but this
has been over a very long period of time in a rather
continuous experience which someone remarked doesn't
allow much room for error on the part of their com-
petitors." (Tr. 6904.)

As Richard Bloch testified, IBM has been "a splendidly
managed company" since 1952 with 2 management far superior to
most of its competitors. (Tr. 7746; see also Liptak, Tr. 84604;
Miller, Tr. 85014-15; J. Pfeiffer, Tr. 85337; Hurd, Tr. 86720-21;
Peterman, Tr. 9991l; DX 7578; DX 7581, p. 4; DX 9322 (showing an
article published in Metal Working Economics); DX 5929, Benscoter,

P. 26.)
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