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Alt...i.ough it had a substantial and sustained commitment to �t�.�.�~�e� 

military �~�~�o�u�g�h�o�u�t� t...i.e 1950s and early 1960s, and acquired in 1956 

an important independent manufacturer of commercially available 

computer systems, Electrodata, Burroughs was slow in introducing 

transistorized computers and as a result "effectively left" �t�.�.�.�~�e� 

commercial EDP business for a period in the early 1960s. (With-

;ngton, Tr. 55918-19.) 

--National Cash Register acquired "one of �t�.�.�~�e� earliest 

manufacturers of medium-priced general �p�u�-�~�o�s�e� systems" in 1953. 

(Withington, Tr. 55983.) However, NCR failed to �d�e�l�i�~�e�r� a major 

new computer system until 1959. 

--RCA had an early start in �~�~�e� computer business, but 

delivered only nL,e computer systems commercially prior to 1960. 

--Control Data Corporation was formed in 1957 by dis­

gruntled �S�p�e�r�~� Rand employees. In 1960 CDC delivered, �p�r�~�a�r�i�l�y� 

to government laboratories and agencies, the first of a line of 

transistorized, high-performance computer systems. CDC was a well-

established supplier of computer systems by 1963. 
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23. American Tele~hone & Telearaph. !n 1950 

American Telephone and Telegraph Company, with assets 

~~ceedinq $11 billion (OX 14208, ? 24), was ~~e largest 

firm in the United States. L~ addition to its eno~ous size 

and financial resources, AT&T owned Western Electric Company 

and Bell Telephone Laboratories. (Id., p. 34.) Western 

Electric was in its own right one of ~~e largest indust=ial 

companies i;'1 t..~e Oni ted States with sales of over S758 million 

(id., p. 17) and the manufactu:er of most of ~~e telephone 

equipment used by the Bell System operatinq companies as 

well as e~~ipment sold to o~~er orqaniza~ions, includin~ ~~e 

United States government. (Id., ~o. 17-18.) Bell ~eleohone - --
Laboratories was considered to be ~~e premier ?rivately 

owned scientific organization in the On"'ited States at ~~at 

time wit..~ a commitment to ~asic research in ~~e physical, 

mathematical and behavioral sciences ·to support its a?~lied 

17 development efforts. 

18 AT&T had lonq been involved in t~e development of 

19 electromechanical computing equipment and during the course 

20 

21 

23 

25 i 

of t.~at work had "made significant. contri~utions to t.~e 

computer field." 

"T!'le earliest large electrical computers were built 
at Bell Telephone Laboratories. The first larqe 
digital computer, for e~ample, was completed in 1940 
f=om comoonents and tec~niaues normallv used in dial 
switchi~q systa~s. It was·da~onst=ated ~~at year 
to ma~~ematicians at Dar~~ou~~ College using a da~a 
cornmunicatior.s li~ ~etween E~~over, New Eamoshire 
and the computer locatec in New York City. .;nalo~ 

-174-

I 
i 
I • 
I 
I 
I 

I 

I 
I 

-~-._ I 
.... ··1 

j 
. , 
... I \, 



II 
II I 
! I 
i 

I 

1 ! computers designed by Bell Telephone Laboratories were 
it used to control and direct the fire of anti-ai:-craft 

2 II batteries early in World War II. During the 1943-47 
~ I! perio'd, the Bell System supplied several digital com-
w puters to variousaqencies of the Federal Government." 

! (OX l0448, p. 14;* see also OX 688S, pp. 3, 4, l20-22; 
4 I ex 10447, p. 6; Plaintiff's Admissions, Set II, "r 799.,0, 

!I 799.2. ) 
51 
6 11 Bavinq ~~e greatest expertise on the reliability of relays, plugs and 

I connectors, the company was consulted L~ connection with the design 
7 II 

Ii of ~~e ENIAC. (Eckert, Tr. 767-69.) In adcition, AT&T did substantial 
81 , 

i research in electronic logic and has claimed that it "produced more 
9 1 

II than half of all the large (electric~lly operated digital computers] 
10 I • il made" prior to 1950. (DX 10447, p. 6.) ** 
1111 Thus (in 1968), AT&T's Chairman described the "nationwide 
12 II • -

~l dial system" as being "like a giant computer. . •. Our common 

13 II l' h . · b . .. 1 40 \1 contro SWl. tc long systems, l.n log Cl. tJ.es, .. ~ear y years ago, were 
14 f 

l probably the first exemplars of real:-time data processing." 
15

11 (DX 10447, p. 3; see DX 10448, p. 19.) f ':ne techniques of message 

16 !i 
:i-----------;I 

17 ii * We are aware that OX 10448 has not been received in evidence; 
18 llhowever, we believe that it is reliable evidence for the propo­

~Isition that Bell Telephone Laboratories was deeply involved in 
19 ;/the development of computers in the 1940s and 1950s because 

1\ it is a formal statement submitted to t.~e Federal Corr.rnu.~ications 
20 !tCommission (FCC) by the Bell System in response to an FCC 

il Notice of Inquiry (Computer Inquiry I). 
'I 

21 11 ** The Langley Research Center, for example, procured a "Bell 
!!relay computer prior to 1950" to be used "to provide results of 

22 i; theoretical studies". (Plaintiff's Admissions, Set IV, ~f ~r 325.0- .1. ) 
:1 

23 Ii f 
24 11 

:1 

25 Ii 
II :, 
!I 
1/ 
II 

Ii 
'I I. 
II 
If 
I! 
II 

"Circuit switching is a technique that has been used 
practically since the beginning of telephony. The 
nationwide Direct Distance Dialinq (DOD) network is made up 
of all of the existing dialing systems, long ~istance 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 
uni ts ." (DX 1044 8, P • 19.) 
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"arranged. 

'-13 II ..-~I;':~0!;;(~~.>;;~dl ~S~loyee~ in~ented the transis,tor 

~t ~~~:888. 
§~~iil'~~':~;;t;~~~4~~~~;;*r:i!!~~;~~~:~~~~~~:;:f~~~~{'' •. 

;' Prize.' As described by AT&T: 
17 i 

i . . "Probably the most dramatic contribution to . 
.. 18 it .,.-;.;·,.·,,:.~.~i2.;: ~omputert'echnology hpwever, was the invention of 

'1::···ij·~:";:;';.::·F~'~~~,:the. transistor in 1947 at Bel~ Teleohone Laboratories. 
;::·19 !1.:.~ti);:0,';<lr \.trntil then •. thelimitations of the vacuum tube . . ,,' 

~.,",,:'.:,";'.'~".:;'~'.: .. :.,: .. ::/ .•. <.;.'~~,,:::,.';.~~':;,: ... '.,.:.'.' .• "'~':."::r.'.'.:.'~'~'.";'~"·':"·':i~,·.~:· .•.. :.· .•. ·.•.· .. ·.·.·; ..• ·.~I.i'.l'I' ..• ~ ....... , .... ~ .. , ... ,:;, .... :.:.:~~>~j~~;~~;:~~:!'4 ·:appea.re~"1:0~be.,;theprac:tical.deterrentto the evol.n . ..:. '::, ~ ::::~.~;~;t"{;;/i. . ·on.:'o£.,:largescale c:omputers .... ::'::'.(DX.·l.044!,,: p • . ~4'.) . 
~fif;i,~~~i~~A~':' . . .. ·~<:.~~rf;!;~~:~:;~;~:(~::,;:6:~>:;::·;~>~:;)\J:·~~~~~~~);.~:~:~::}"c:;·.::~:~::';~!.~::,.\;~,;!;J);·::;·~ :. " 

, .. ,~~···iJ:~~:~:' ~':~·):)~gan~reqUl.~_ p;'oduct~on .. pf ... tr~.~isto;-s i~ .~952.:.: :-; '··':;·;:;;;<~~i!:~~·· 

:~:;' 23 1···:';>'·':f'A'7~. '~"'(b)::'/:As;' s'tated:J.nazi 'article listinq Bell System '" '··?":.:;.;5-;~:2fi?h 

. :',"" . .. ~ . . '~:::';'i':~:~;:~::;~ :jf;:'1;9?:~!§~:)I:;;i: ::.}' ~'~:i., :~: ;)5~}'::'~~::",""';:': '.' .. ~: ,:; .. :\., .:. ,.:t,<.:~...· .' ..... .' . . ' .... . . :~2;iZ~\:;> 
24 ;1 ., . '. innovations,' in 1954 AT&T demonstrated TRADIC, which it ' '. 

~ . 

. 2S II described as the "first general purpose transistorized 
.\ 

/I 

II 
If 

d~qital computer". (DX 6888, p. 121.) 
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(c) AT&T is credited with having operated the first 

time-sharing system around 1950. (DX 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 equipment 
which is of a type so sold or leased or intended to be so sold 
or leased: provided, however, that this Section s~all 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 [~~e United States1 or sub-contracts 
thereunder. 

"After three (3) years from the date of ~~is Final 
Judgment, the defendant Western [Electric] is enjoined and 
restrained from engagin~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 ..• hereof, ••• and (3) any 
business engaged in for [~~e United States] or any agency 
thereof. 

II 

il 
19:i /' " ••• AT'T is enjoined and restrained from engaging, 

either directly', or indirectly through its subsidiaries 
other ~~n Western and Western's subsidiaries, in any 
busines's other than the furnishing of common carrier 
communications services: provided, however, that this 
shall not,' apply to (a) furnishing services or facilities 

~ i 
20 !l 

!t 
.1 

li 
21 !! 

!, 

22 If 

23 II 
;1 
01 
;1 

24 i! 
i! 
:i 25 

I 

11 

il 
II 
jl 

for the [United States] or any agency ~,ereof, (b) experiments 
for ~~e purposes of testing or developing new common carrier 
communica~ions 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., [1956J Trade Reg. Rep. (CCE) ~r 68,246 (D.N.J. 
1956).) 
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The consent decree limited AT&T's ability to compete in 

certain parts of ~~e computer business. However, AT&T continued to 

manufacture computer 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 co~~ercial 

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

terminals, modems, and data sets.* 

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

10 1

1

'\ "Modems convert computer digital signals into analog 
signals that can be transmitted over telephone lines and 

11 -1!1 reconvert those analog signals coming off telephone lines to 

12 
-/:,1 digital signals which can be processed ~y a computer." (Crago, 

Tr. 85965.) Modems are "central to the operation of geog=aph-
13 II ically dispersed ·computer systems". (Crago, Tr •. 85976.) 

'/ A data set " [m]akes possible centralized data processing opera-
14 III tions (by] reduc[ing] the need for separate data processing equipment 

I at other locations ••. (and] (oJffers an economical means to 
15 II operate data communications. • • ." (DX 6890, p. 3.) A data set 

i "(t]ransmits and receives business machine codes over regular tele-
16 i! phone lines or private lines" and ~~ereby facilitates numerous 

:i functions including: 
17 II 

II -18 II 

19 Ii 
11 

20 11 

21 II 
ii 

22 :1 
\1 

.,-: !I 
-...J I' 

i! 
24 

I! 
25 l' 

1 
! 

il 
I. 

II 
II 
1\ 
" -

"direct two-w~y communications between many 
types of business machines • . • 

" 
If ••• direct computer-to-computer operation . . . 

n 

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

"Make: possible centralized data processing 
operations--

"increases ~~e 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.1 ES5 

5 was a "real-time" electronic system and introduced to the 

6 telephone switching field "the control philosophy, which 
I 7 il utilizes a stored prog:ram". (DX 6884, p. 2; OX 6886, p. 1.) 
:1 
I 

8! 
I 

91 
I 

10 I 
11 II 
12 !I 

:1 
II 

\" 13- .1 

"A system employing a sto:red program is 
one which- ~onsists of memories for storing both 
inst--uctions 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 
ES5] 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 •. 1.) 

As described by AT&T, No. 1 ES5 had "primary II 
14 :1 

I' 
15 !\ inputs f:rom (telephone] lines and trunks via scanners, 

16 !I and outputs to the network and signal distributor, with 

;1' teletypewriters as administrative input-output devices and , 
17 II 

;1 with a magnetic tape for automatic message accounting · · · 
18 II 

-!I output". 
19 Ii 

The memory units in the No. 1 ESS could be expanded 
II 

20 II over a wide range to accommodate the largest office. (OX 

~l 6 8 8 6, P • 2.) 
21 !! 

ft[Tlhe central processor contains two types of 

I, memory: a semipermanent memory system (program store) 
22 II 

\! for storing programs and a high-speed readable and writable 
2-- I 

~ 11 memory (call store) for sto:::ing [telephone] call progress 
24 'I 

il As discussed below, the first No. 1 ESS was 25 ;1 data n. 

II installed in 1965. 

II 
II 

(OX 14210. p. 7.) 

II 

II 
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AT&T's U. S. EDP revenues rose from $770,000 in 1952 

to more ~~an $97 million in 1963. (OX 8224, p. 133.) Those 

3! revenues can be further broken down, ~y beginning and ending years 
I 

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

5 

6 
I! 

7 II 
I. 

!I 
I S I 

I 
I 

9 1 
I 

I 
10 ! 

11 I 

121 
i 

13 II 'j 

14 il 

15 il 
16 II 

II 
d 

17 Ii 
il 

18 1: 

'l9 II 

20 !I 
It 

21 II 
" 22 I! 
Ii 

~~ il 
~ I. 

II 
24 II 

il 
25 il 

il 
II 

'I 
i 

Ca) Sale's by Western Electric to the Bell System 

Operating Companies of stored proq~am electronic digital 

central data processors and related equipment and software--

pp. 7-8)7 

(b) 

Cc) 

1962 

1963 

Sales 

1961 

1963 

Sales 

1952 

1963 

by 

by 

$263,000 

$407 ,000 (OX 5945, -Dunnaville, 

Western, Electric of data sets--

$1 , 15 9' , 00 0 

$3,579,000 (id. , pp. 9-10); 

Teletype Corporation of EDP produc.:ts--

$770,000 

$61,444,000 (id., pp. 10-11, 

as amended by Letter, Dunnavi11e to Deutsch, February 27, 

1975, included as a part of DX 5945); 

(d) Sales of computer systems manufactured by AT&T 

or its subsidiaries to the United States Government--

1952-1954 

1963 

$263,000 

$31,963,000 Cid., pp. 11-12). 
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24. Raytheon/Honevwell. Raytheon rose to promi­

nence during W~rld War II primarily as a manufacturer of 

radar and other electronic equipment 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; see Hurd, Tr. 86326~) The 

RAYDAC was first delivered in approximately 1951. (R. Bloch, 

Tr. 7570; DX l3684-A, p. 8.) In the late 19405 and early 

1950s Raytheon also developed certain other computers "under 

code names that went to top security agencies". (R. Bloch, 

Tr. 7570; see also Hurd, Tr. 87661-63.) 
.. In the early 1950s, 

Raytheon also manufactured various electronic components, 

including transistors, triodes, rectifiers, and Klystron 

tubes. (E.g., DX l3684-A, p. 27.)* 

Raytheon during this time period funded its computer 

operations entirely by government contracts and marketed its 

computers exclusively to u.s. gover~~ent 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 Hay 31, 1952, Raytheon had 
total revenues .of $111,287,000. (OX 13684-A, p. 3.) 
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I! Manager of its Computer Division, described Raytheon in the 
i 

2! early 1950s as "one of the prime centers of technological 
I 

3! development at that time, and probably [aJ leader roughly 
I 

i 
4 I parallel with the Univac operation in terms of scope of 

I 
I 

51 
I 

6 i: 
7 [I 

q 
I 

Si 
I 
I 

I 

9j 

10 I 
11 II 

r 
12 II II 

I. 
13 II" 

I 
I 

14 l I 
i 

15 I 
I 

16 II 
I; 
I 

11 ! 
1 
! 

18 ;! 
ji 

19 ii 
20 11 

:I 
H 

21 II 

Ii 
"..., II 
~II 
~~ !I 
~\I 

24 il 
il 

25 ~i 

!i 

II 

II ,. 
II 

competence". CR. 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 discussions concerning proposals for 

designing the SAGE computer system. (Crago, Tr. 85962; 

Burd, Tr. 86463-64.) 

By 1953 or 1954, Raytheon had begun development of 

a computer known as .the RAYCOM, a "general purpo~e .com­

mercially oriented ••• digital computer, which was a 

takeoff of work [Raytheon] had done on the .RAYDAC". CR. Bloch, 

Tr. 7570, 7739.) Raytheon, however, ultimately decided not 

to pursue a commercially-oriented computer: 

"The primary reason was that Raytheon at ~~at 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 from a different 
"commercial activity"--the manufacture and sale of television 
and radio sets--by selling ~~at business to the Admiral 
Corporation. (DX 13686, p. 5.) Raytheon at that time told 
its stockholders it could not "compete profitably" in that 
business. (Id.) 
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desire to make a move into this commercial field. 
Furthermore, and probably most L~portantly, 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." 
CR. Bloch, Tr. 7573, 7575.) 

Nevertheless, Raytheon had "in existence an ex~ra~ely 

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 Regulator Company (hereafter 

Honeywell) to "design, develop' and produce large scale 

computer systems" for business data processing, based 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' largest 

manufacturers of automatic control equipment for home, 

commercial, military, and industrial applications. 

(DX 13670, pp. 5, 7-11.) 

Raytheon, wi~~ a 40 percent interest in the 

Datamatic joint 'lenture, contributed essentially all of the 

"computer ~~ow-how". (Binger, Tr. 4502; R. Bloch, Tr. 7573, 

7739-40.) 
I 

Indeed, 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 i.1t1portant 
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role to play" in developing ~~e 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.) 

He thought that if his group at Ray~~eon had pursued the 

development of the RAYCOM it would have been successful: 

"Some of this I must say is a question of an inunodest 
belie"f 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, 
~~e 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. II (Tr. 7748-4'9.) 

From Honeywell's point of view, the purpose of the 

Oa;amatic 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, Honeywell'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 systems than we were in 1955." 

(OX 130, p. 12.) 
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In 1955, when the Oatamatic joint venture began, 

Honeywell had sales' of $244 million, net income before taxes 

of $40 million and total asse~s 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. (OX 13685, pp. 4, 

18. ) 

Oatamatic's first product was the 0-1000, a large­

scale, first generation, vacuum tube computer system first 

shipped in late 1957 at a price of approximately $2 million. 

(Binger, Tr. 4502; OX 13671, p. 16; OX 13888" p. 37; OX 

10552, pp. 7-8; PX 318,·p. 34.) Honeywell manufactured the 

D-IOOO's CPU and tape drives but obtained other peripheral 

products from several suppliers, including printers from 

Anal ex , 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.) 

Honeywell had "approximately 8 or 10" customers 

for its 0-1000, including the Michigan Hospital Service 

(Blue Cross-Blue Shielq), the First National Bank of Boston, 

the B&O 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 0-1000 was used 

primarily for processing business data, "largely of an 
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accounting nature". (Binger, Tr. 4504.) 

In 1957 Honeywell acqui=ed Raytheon's 40 percent 

share of Datamatic for about $4 million. (Binger, Tr. 4504-

OS; R. Bloch, Tr. 7574.) Raytheon reported that 

nsubstan~ial additional investments will be required to 
develop Oatamatic'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.) 

rapidly. Its revenues rose to nearly $260 million for 

calendar year 1957, and rose again to $375 million for 

calendar year 1958. (OX 13855, p. 7; OX 13688, p. 6.) 

--- _ .. ~ ..;. 

Prior to selling its Datamatic equity to HoneyWell, 

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] looked upon ~~is as a 

possibility of getting some advanced electronic techniques--or 

* Raytheon currently offers n~te11iqent 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." (OX 9070, Ream, p. 37.) Ream testified 

that in 1957, Datamatic had delivered about nine OATAMATIC 1000s 

and was "estimating the sale of a very large number of their , 
OATAMATIC 1000 Systems". (~, p. 36.) Ream, after studying 

Oatamatic, "did not believe that [estimate]"; his own study 

indicated that Oatamatic would not "sell another machine (1000]--

and they did not"--because Oatamatic "had not advanced the state 

e~<w~t~~~a"""l:;~'knee~-:,:-a-ccord{nq-YY,::-~Eic::(ded;:·~rii:ft.-:~tio" 'acquire 

Raytheon's interest in Oatamatic. (!£:..) * 
At year-end 195-S Honeywell announced the transis-

torized Honeywell SOO, which it described as its first "medium-

scale computer", for delivery in the third quarter of 1960. It 

described the Honeywell SOO as a fully transistorized; small in 

size, but "extremely high speed" and efficient computer that could 

"be expanded in small ecooomical increments to meet a growing 

data processing requirement--business and scientific". (OX 13672, 

pp. S-9; see Binger, Tr. 4550.) 

In 1959 Honeywell's Oatamatic 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". 

(OX 13673, pp. 27-28, 43.) 

* Shortly thereafter Lockheed purchased another organiza­
tion that became the basis for its Electronics Division. 
(OX 9070, Ream, pp. 37-3S.) 
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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 

"t110 ,system,s ,co.vered "a sizeable range in solid-st::;,t2 el;;:c~' 
,~~- .... ~~ :::: ...... ;" • ~-........ '." ~-.'" ... ... -, ... - .... <~. - •• 

tronic data processing systems", with prices ranging "from 

approximately $400,000 to several million dollars". (Binger, 

Tr. 4550~ DX 13674, pp.10-ll;DX 13675, pp. 35-36.) Honeywell 

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

that included magnet.ic tape and "diverse 'input/output capa-' 

bilities" , that could be used independently or in conjunc­

tion with the 800. (DX' 13675, p. 36.) 

Honeywell also, throughout 1961, operated a service 

bureau using a Honeyw~ll 800. (DX 13675, p. 35.) 

In 1961 Honeywell introduced a "FACT" compiler for 

use on its 800 computer systems. (Spangle, Tr. 5092-93; OX 

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. 

565l6.) Honeywell described FACT as perhaps "the most 
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complete and powerful program for compiling business appli-

cations" • (OX 13675 I p. 37.) Although Honeywell claimed 

that its FACT programming language was superior to both 

COMTRAN and COBOL, Honeywell ultimately abandoned FACT in 

favor of COBOL, "th,ereby losing its investment" just as IBM 

had been forced to abandon COMTRAN. (Withington, Tr. 

56512-16.) 

-,,~ £:' ~':;'~::In ;:;1'9:6~i~Hon~~ellan~oUn~'~d tl1"e ~Honi~~~fi:'=18~66;: 

describing it as "an extremely powerful computer capable of 

handling both business and scientific applications". (OX 

13676, p. 29.) Honeywell also concluded an agreement with 

the Nippon Electric Company under which Nippon, on a royalty 

basis, would "produce and market, in the Far East, computers 

incorporating Honeywell designs and features". (OX 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. (OX 167.) The . 
200 was 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". (OX 167; OX 198, p. 26.) 
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contained an "automatic program conversion package, 

called 'Liberator'lt. (DX 198, p. 26.) Liberator was 

designed to automatically convert "instruction programs 

written for ~~ree competitive systems, thus eliminating 

major reprogramming costs". (Id.) 

Honeywell's o.s. EDP revenues grew from $1 

million in 1958 to $27 million in 1963. (DX 8631, pp. 31, 37; 

DX 14484, p. R1.) In 1963, Honeywell's total corporate reve~1~~S 
c. ... I ~ • 

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 durinq the early 1950s.* McCollister testified he believed 

that throuqhout the 1950s, RCA's revenues exceeded those of IBM. 

(Tr. 9553.) 

a. RCA's Earlv Com~uter-Related Activities. Before . -

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

related /activities in three areas: Computing devices, vacuum .. : •. 
tubes and transistors, and core memories. 

Scientists at RCA Laboratories "began a study of 

electronic computing devices as far back as 1935" (PX 344A, p. 

1) and in the early 1940s, RCA "'pi~~eer[ed] in electronic data 

processing'" with its "' systems. for anti-aircraft fire control' It. 

(PX 343, p. 3.) RCA produced its first computer in 1947 at the 

request of the U.S~ Navy. (PX 344A, p. 1.) 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 Radiornarine 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". (Eeard, Tr. 

8651. ) 

By 1952 RCA reported that a "substantial part of (its] 

Laboratories Division activity • • • was devoted to research on 

classified Government projects in such fields as electronic 

computers". (DX 658, p. 17.) MIT selected RCA as one of the 

finalists in the competition to produce 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 vacuum tub~s. (DX 658 1 pp. 19-

23.) Th~ designers of the ENIAC consulted RCA's engineers in an 

effort to develop "ultra reliable"' tubes for the ENIAC computer. 

(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 utilitYI as well as reducing their size and power 

consumption. " (OX 658, p. 1/3":'-'-
RCA also pursued the develo~ent of core memory during 

\ \ . 

the early 1950s. In 1953 RCA employeeS \'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. I DX 
659, p. 20 ~ DX 661, pp •. 34-35.) 
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as memory elements for large-scale electronic computers. A 

me~ory unit capable of storing ten thousand bits of information 

has been dev~loped by RCA." (DX 659, p. 16.)* 

Against that background it is plain, as Mr. Beard 

acknowledged, 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 Com~uter Develooments 1956-1959. RCA did not 

deliver a digital computer until 1956. (PX 344A, pp. 1-2.) In 

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: .~pproximately 
-." .':" ".: .. " .,.:" . 

28,000 cores. (Hurd, Tr. 88213.). 

RCA developed BIZMAC for the Army and intended it to be 

used for bu:~ness-type applications: "stock control of replace­

ment parts for military combat and transport vehicles". (DX 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 goal 
would "require great innovations in construction techniques 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 shipped approx~ateiy six BI~Cs during the 

1950s.* (Beard, Tr. 8710-11.) 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 maybe 

9 1956, 1957". (McCollister, Tr. 9255.) In 1958 RCA began work on 
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the 501. (Id.) 

The 501 was, according to RCA's management, "the first 

completely transistorized, genera~ purpose el~ctronic data 

p~ocessing system". (PX 343~ p. 1.) It was announced in December 

1958** (id.), and first delivered in mid- to late 1959.f (PX 

114, p. 18.) It was Mr. Beard's understanding that only three 

501s were delivered to cu~tomers outside of RCA during the 1950s. 

* Customers included: Travelers' Insurance, New York Life, 
Higbee Department Stores and The ~I.my 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.) 

fRCA received orders for the 501 prior to its announcement. 
( PX 34 3, P • 2.) 
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(Tr. 87-11.) 

While McCollister believed the 501 was a "competitive 

system" and that it was "well designed by the standards of the 

time" (Tr. 954'2), RCA experienced difficulties with some peripherals 

The card reader and card punch equipment were "slow" and "un-

reliable", and the line printer "required a lot of maintenance"; 

its "print quality wasn't particularly good". (McCollister, Tr. 

9542-43.)* 

As of December 1959 RCA reported "commitments for 

41" of its 501 systems. (PX 114, p. 5.) Nevertheless, because 

~~e computer division had "optimistically scheduled production in 

excess of what th~y were able to sell", more 501s were built than 

were marketed. (McCollister, Tr. 9541-42.) .', 
In the late 1950s, RCA was chosen as program manager _ 

for the BMEWS project, a computer system commissioned by the 

North American Air Defense Command to pI~vide early warning of 

any ballistic missile attack. (Beard, Tr. 8450-51, 8676.) Among 

RCAts 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, 
p. 9: DX 7539, pp. 31-32.) 
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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 114, 

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 

different functions and could be "supplied with a wide variety of 

optional functions". (PX 114, p. 37.)** 

Despite its substantial technological capabilities at 

the beginning of the 1950s, RCA, by the end of the 19505, had not 
,. . ,', 

succeeded in establishing a sub~tantial presence in the computer 

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 BMEWSi it 
used some of the electrical packaging features of the EMEWS 
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 

;:oQPpori;u:Q.ities in -the -comp~~~:r; ~ fi,.eld r ::: ,! .... :-. ;., ~- t~i~::...~as a :bu$,in~:~s.. .. :: :. 
_..,.. .. .,.. r - ou- _r.~ . .. ____ ................ ~~.. .... ... ..... ," . --.. '-. . ,- .-, 

RCA should be in". (Id.) ( Pushing in the other direction was 

RCA's desire to develop and commercialize color television. The 

resulting battle for investment money within RCA began during the 

1950s and continued through the 1960s, to the detriment of RCA's 

computer related activities. As Beard testifi~d concerning the 

allocation of RCA's total corpo~ate 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 19505 or early 19605 

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 makina them 
available directly to other manufacturers". (Beard, -Tr. 
8998-99.) 

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

13, 1960, RCA announced two new computer systems, ~~e 601 and the 

301. ( PX 34 4A , P • 1 • ) RCA described the 601 as "an ultra-high 

speed, general purpose EDP system • • . equally efficient for 

massive'business data proc~ssing ~ complex scientific computation" 

tDX-56-~--p::':;;'2; -see~'Bearci; -Tr:; 8958)'; the 30J:-"was "a:~ 11 smal:l--to:;' 

medium size" computer. (Beard, Tr. 8454. ) 

Mccollister described the 601 as a "cisaster" (Tr. 

9622) : 

(1) The manufacturing cost for the 601 turned 
, . 

out to be "very, very substantially higher tha." the original 

cost 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". (l-1cCollister, 

Tr. 9543; Beard, Tr. 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 "mu,ltiprogramming 

type of system". RCA's attempt to make the system operate 

that way was "economically just a t~tallY,impractical thing 

to ,do" and also "there was a big slowdown in being able to I 
accomplish these functions in a technical sense". (11cCollister ,1 
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Tr. 9544.) 

(3) RCA used coaxial cable to improve the per=orrnance 

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 

"of the machine t!lat had to be interconnected". 
(McCol~ister, Tr. 9544.) 

John L. Jones, then employed at the Air Force Logistics 

Command, observed the same probl~~: 

'" ~"i t reqUired:-a large ~ amount -'of special wiri-iig' and -the 
wiring got so ~~ick 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 deliverL,g the RCA 601 on its original 
schedule and, of course, that L~pacted ~~e decision as 
far as the [Air Force] Logistics Command was concerned. 
And, in fa~t, 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 ~ith tbe RC.;' 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 progr~~.n (McCollister, T=. 9544.) 

In 1962, RCA stopped marketing the 601. At that time 

it decided to honor the "present commitments t..i.at were made to 

customers but not to sell any more". (Beard, Tr. 8457-58.) 

McCollister believes that RCA manufactured only five 60ls and 

delivered only four. (McCollister, Tr. 9545.) 

The aborted 601 program hurt RCA's computer busi~ess in 

several respects. McCollister testi!ied: 

-199-



I 

i 
. ! " "" . 'I' ,';". :'" ':: ',;.' ..... ' " .; .. ' ' .~ • .0 

.' ; 

! 
i 

i 

i 
1 i 

I 
t 

21 
I 
I 

3! 
I 

4\ 
I 

51 , 
I 

6i 
! 

71 , 
sl 

I 
91 

10 I 
II I 

i 

12.1 
I 

13
1 
I 

14-1 
I 

IS I 

15 ~ 
.1 

I' 

17 : 

lsi 
I 

19· i 

20 ! 
I 

2111 
22 II 
~~ I 
~it 
241 

I 
25 I 

I 

I 

I 

"[The 601] cost [RCA] money, from which we received no 
worthwhile return, both from the manufacture and the develoo­
ment expense, which was quite 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" RC.;'. (Beard, Tr. 

8723-24.) 

"[I]t hurt [RCA's] reputation very badly, because we had 
placed great public emphasis upon the 601 asa product;. a.nd 
its capabIifties, and-I£-hurtu5 with-several·iinportant· 
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 fill the 

upper end of the compu:cer systems market." (Beard, Tr. 8724.) 

The absence of the 601 "left a void for the 301 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 

work loads". (Beard, Tr. 8955.) It offered an er.hancement to 

the 301 processor, for about a 10% extra charge, that was intended 

to assist the system in performing scien~ific 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; !-1cCollister, Tr. 9629.) 
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"t...'1e 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. ~_ccording 

to McCollister: 

"[T]he 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 

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 equipment back on the air, as much as 

six hours or twelve hours". (Beard, Tr. 9009-10.) With:"ngton 

regarded the RCA 361 disk, used .on the 301, as a "major 

product failure" because of reliability problems. (Tr. 

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 grow~ ra~idly 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.) 

-201-



., 
·1 

j 

",,' ,." '- ',' ,'. :-." .. , ."' .. 

, 
I 

l~ 
I 

! 
21 

I 
I 

31 
I 

4.1 
i 

5.l· 
I 

I 
6· \ 

i 
7\1 

81 
91 

la- ! 
I 

111 
I 

I 12., 

IZI 
I 

14 : 
I 

lSI 
I 

16 Ii 
I' 
i 

17\ 
18 \-

I 

1911 

I 

20 ! 
i 

21
1. 

" 

2.21 
23

1 

241 
I ZSi 
I 
I 

1 

I 
I 

I 
II 

a ~ubstantial operating loss and, worst of all, it was ir. 

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 
we-'wou-l-1i =have- "control over -the "product character'j::stics, 
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; see 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 RC~ was able to move in the development of 
peripheral products. • • • 

"But when RCA decided to redevelop 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 la~e 1950s. As 

McCollister testified, IBM made "greater strides" than RCA dur~~g 

the 1950s "in the sense of a wider range of product..s, and a larger 

quantity of products delivered to customers'·. (Tr. 9552-53.) 
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26. General Electric. During ~~e early 1950s, General 

Electric was a large, diversified manufacturer of industrial and 

consumer products, including electrical generating and transmis-

sion equipment, turbines, transformers, jet engines, nuclear 

power apparatus, process control systems, televisions, radios, 

and home appliances. (Weil, Tr. 7174-75; DX 14192.) In 1952, 

GE was "substantially larger than IBM" (R. Bloch, Tr. 7744-45), 

General 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 Compu~er") installed in 1953 at the Air Force's Wright-

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

computer, as "quite slow, limited in input/output ca?ability, and 

very unreliable." (DX 4993, p. 4.) 

ERM.~ ("Electronic Recording Method of Accounting"), 

announced in 1956, was GEts first commercially available computer. 

(Weil, Tr. 7012; Withington, Tr. 55979; PX 318, P. 34.) ERMA was 

developed "somewhat on an opportunistic basis" under a larqe con­

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

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

* GEls 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 wi~~ those checks". (Weil, Tr. 7012-13, 

7155-56; PX 320, p. 4.) Valued at $60 million, ERMA was the 1arqest 

non-governmental computer contract to that time. GE oroduced 30 

ERMA systems under the contract for installation, beqinninq in 

1958, at 13 Bank of America branches in California. (PX 318, o. 34.) 

ERMA gave General Electric "a head start in the ap?lication 

of electronic data processing technology to the banking industry", 

but GE failed to capitalize on that head start. (Weil, Tr. 7157-59: 

. ..:.;,..~ n. ,', ..... ', 
I r'l ~'", "'.; 

generally regarded and often voiced that (ERMAJwas an o~portunity 

that had not been capitalized on, and that was voiced with some 

regret." (Tr. 7158-59.) His own experience in the com-cuter 

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 ~~ose 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 n • 

(Tr. 7157-58, 7004.) 

In 1970, in its "Advanced Product Line Master Plan", GE's Advanced 

Systems Division concluded that ERMA had contributed to GE's imaqe 

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. 7l73~ OX 387, p. 12; DX 9097, pp. 14-15.) Weil described 

the 304 as Ita minor offering [for GEl • • . intended primarily for 

use in business data processing, in commercial applications." 
~'.... ~-..,~:;~:~-:.-~;':: "::':..,.' ,.,:;,-------..- .~ ---, .... -,--" .' ~~~ .... ~~=~--.::-:-:.: '":. - _." 

~·(Weri,Tr. 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 pr9cess control 

applications. (Weil, Tr. 7166-67.) Using the 312 as the "starting 

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 ER..'1A machines" and "aimed at and sold exclu­
sivelyto/banking insti tuti.ons. n (Weil, Tr. 7005-06; PX 320, ? 4.) 
However, the GE 2'lO-_was reported to have achieved only 79 installa­
tions at its peak. \\P-X, 3448, p. 19.) 

\ \. . 

** GE initially ha~\9ne 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" , 

"a common belief that specialization of the interna.l 
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tie!l said t!'la t t.~e 225 was "orig:'nally i:ltendec. as 

a s~4l1 scientifically orientec machi~e, alt~ouqh i~ the end 

it was not sold that way"~ i~s~ead, it was sold "increasingly 

for non-scien~ific commercial and business applications" . 

(Weil, T:. i006-07, 7106.) 

"Some of t."l.e [225' s] characteristics, and t:articula=lv 
the sof~Na=e t.~at was offered on it (including· 

theGECOM business compiler, a "precursor to COBOL"] , 
~de it attractive'to such users (for business ap~lica­
tionsl and I am not sure that it was ever in fact 
really sold strongly to t.:'e scientific market t-~at \-las 
its oriqinal intention". (Tr. 7016, see Tr. 71iO-71, 
7262.) 

GE ac.ve:tised t~e 225 for bot~ :usi:less a~c scienti!ic applica-

tions: 

235. 

"1'or the accountant*, the GE 225 is a fast, flexible 
decimal computer; for t.~e engineer, it is a fast, 
"Oower:u1 binarv machine". (OX 486; see toTeil, T=. 
7170-i1.) -

In the fi:st half of 1963 GE i~t=oeucee the 215 ar.c. 

(~X 2 (DX 14501).) T~e 215 was smaller, slower, ana c~ea;er 

i 

-j 
I 

18 .. ~~an ~~e 225. Compared wi~~ t.~e 225, the 235 employed "~ore advanced 

19 

20 

2! 

22 

Z3 

24 

~c:: --

it 
" 
'! 

" 

;j 

:i 
:i 

portions of a computer could make the co~puter better 
aea~ted for certain kinds of a~olications, and there 
was-a for.=at of computer which-people would look at at 
that t~~e and say that is a process control computer. 

"I eight comment that ~~at disti~ction has si~ce 
died, but at least at ~~at t~e in t.~e early sixties, 
that was a relevant distinction". (Weil, Tr. 7046.) 
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electronic circuits, .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 ~~e same market as the 
225, which by then was largely a commercial market, 
although the additional speed and capability of the 235 
did make it more attractive to oraanizations 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 scienti!ic 
computer". (Tr. 7016-17.) 

.. ~ •• ~...... : ~. ..... • •• ;. .:0,. "", -. ........ 

.~. I 

According to Weil, ~~e features of the GE 235 made it suitable 

for both scientific and business applications: 

n[F]irst of all, since it was an upward compatible 
machine with the GE 225 . . . it did all the things that 
the 225 would do. In 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 comes from the 
additional s~eed of the circuits, and the Dual Controller 
Selector". 1Tr. 7171-7:.) 

In 1963, GE also announced the DATANET-30 computer, 

which Richard Bloch described as "a superb machine meant for 

raJ communication enviror~ent"; 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" wit..'1 the announcement of the 

DATANET-30. (PX 353, p. 43.) 

GE also offered data processing services to c~stomers 

as early as 1963, using GE-manufactured computer equip~e:1t. 

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

Through 1963, GE purchased from outside suppliers 

nquite a substantial share n of the equipment offered as part 

of GE computer systems, because GE did not develop in-house 

electromechanical input/output equipment. (~X 320, p. 4.) 

In the late 19505 and early 1960s, GE did not nmake the 

allocation of resources to the [EDP] business'that were warranted", 

in the view of Reginald Jones, GEts Chief Executive Officer since 

1972. (R. Jones, Tr. 8752, 8874.) According to Jones, 

"I can only say that as early as the 1950~s, if we had 
increased subst~~tially 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 executive 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 quoted 

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, 
8875-76.) 

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 1i:nited product 
coverage, 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 b.egun 

5 I "to bring its corporate str.ength behind its entry into the informa­

tion business". (PX 320, p. 18.)* 
6 

weil contrasted GE's commitment to success in the atomic 
7 

power business wi~~ its relative lack of commitment to the computer 
8 

business in ·t:he·~·ear-ly· 196 Os: 
9 

"Gen-eral Electric was then • • • a very strong supplier 
10 of major equipment to the power generating industry, turbines 

and generators and the like. 
11 

"Nuclea: power, which was a set of equipment that went 
12 to the same customers and into ~~e same plant, was regarded 

as, first of all, an adjunct to that core of business of ~~e 
13 company and, second of all, that if someone should get_in 

the business of supplying central station nuclear power on 
14 a turnkey basis, that perhaps GE would lose some of the busi­

ness it enjoyed in turbines and generators, so that was re-
15 garded as a threat to a strong existing business. 

16 "It was clear that the miss':'on of the nuclear power busi-
ness was: We don't know whether there is a business, but if 

17 there will be a nuclear power business, you will be one of 
the leading competitors. 

18 
"That was the charge as I interpreted it to the Atomic 

19 Power Equipment Department. 

20 

21 * Richard Bloch, who was in charge of computer divisions at 
Raytheon and Honeywell in the 19505 and early. 1960s (Bloch, Tr. 7566, 

22 7575-76) {and who was "unim"Oressed" with GE when he was asked 
to and did in fact join GE·in 1968 (Bloch, Tr. 7616», 

23 testified t.1jat L"l the 50s and early 60s it had been his feeling that 
GE's commitment to the EDP business was "tainted with some tentative-

24 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 compan 

25 would be delighted; if it turned out not to be a great success, the 
company could extinguish parts or all of its activity in t~le field 
without necessarily any great remorse". (Tr. 7623-24; see Tr. '7616.) 
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"The computer business I don't believe was ever viewed 
as a threat in any st=ong sense to other businesses that 
General Electric was in. And ~~e equivalent charge might 
be: We are sure there will be a computer business, now 
you must demonstrate that you can compet.e. 1t (Weil, 
Tr. 7174-76.)* 

Even though GE failed to commit adequate resources to 

EDP during Cordiner's years as its chief executive, Weil t.estified 

that in the 1963 time frame, GE "had several major advantages which 

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

"It had a very broad technical basis in the many different 
businesses in which General Electric participated at that 
time.. Many of these technologies 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 comouters and as such orobablv under­
stood how to use the then existing computer technology 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. II (Tr. 7010.) 

* By 1963, GE had 35 distinct product and service groups con­
sisting of approximately 100 departments. Only two of these 
depart.'T!lents were dedicated to the computer industry. (PX 325, 
p. 15; DX 485; see also Weil, Tr. 7153-54.) 
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i In 1963, revenues of GE' s Computer Depart.!nent were less 

2! t."'an 1% of GE' s total corporate revenues. {PX 325, p. 2; DX 8631, 

3! p. 31.) 
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Its United States EDP revenues totalled only $38.6 million 

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

Consolidated Engineering Corporation (CEC) , Ira company in the tech-

nical cata recording and acquisition field" which made mass 

spectrometers and "a line of scientific instruments [transducers]" 

used "to sense physical phenomena and data and to record the.'!l in one 

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 employ in 1954 to become 

head of marketing at Electrodata (Tr. 9161» testified ~~at in the 

early 1950s CEC viewed computers "as'a new business opportunity" 

and "a logical addition to ~"leir 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 un~ertook the 

development of a digital data processor, ~~e 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: "[F]or reasons, 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 Annual Report of approx~ately 
$8 million. (DX 14329, p. 3.) 

22:; ** HcCollister testified that in the mid-1950s there were several 
II model numbers of Datatron computer systems, tli.e 203, 204 and 205; 23 j. il however, "the central computer in all these cases was icentical" . 
• 1 (Tr. 9164.) 
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was between $1 and $2 million. (McCollister, Tr. 11001, 11006-07; 

see OX 698, p. 6.) McCollister estimated ~~at Electrodata's 

first computer system, the Datat=on, cost in the neighborhood of 

$300,000 to $500,000 to develop. (Tr. 11001; see OX 700, p. 9.) 

The first Datatron (with a "basic cost of approximately 

$120,000") was shipped in June 1954 to the Jet P~opulsion Laboratory 

in Pasadena; six additional Oatatrons were installed that year by 

the 0. S. Naval J

- Ordna.nce Laboratory, Socony-Vacuum Oil Compa:ny I 

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 were just under $1 million in 

1954. (DX 698, p. 7.f 

HcCollister testified that tbe Datatron 

"[i]nitially ••• was sold largely to ~~e 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. 

II 

IIWe 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 wherevex: 
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, E1ect=odata stated that the 

n[d]eveloprn~nt 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 bo~~ in the field of engineering computation, technical 

'comput:atidn' :anc:t :fri- 'b-ustnes:s::~lc'co-unting - -record'k'ee~incr' and sta tisti-, - ." 

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 th=ee million policyholders", 

as well as Datatron equipment at the Southern California Cooperative 

Wind Tunnel, used to process "in seconds t..'1ousands of test da ta 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 "[als 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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1 ! Services from 1957-59 (Tr. 55498, 55500), similarly testified ~~at 

the Datatron 205 "was a medium-priced general-purpose computer as 

defined at that time, capable of both business and scientific 

applications and with what was for those days a wide range of 

peripheral equipment t 
•• (Tr. 55499.) He testified that Datatron 

205 customers included Atlantic Mutual Insurance, Michigan Bell 

Telephone, the u.S. Geologic Survey, and Navy and Air Force instal-

la.tions ~ - . (Withington, Tr. 55503-04.) 

McCollister testified that the initial competition for 

the Datatron 203, 204 and 205 

"in the scientific marketplace . 
IBM [the 650]. 

was almost entirely 

"In the commercial marketplace we encountered IBM 
[the 650 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 consid~red 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 and 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 opel:ating a "contract data processing center" 

in Pasadena, which it described as ~~e oldest and largest such 

facility in the West. (OX 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 acquired by ~~e 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 700, 

p. 6.) 

that input/output equipment could "operate simultaneously at max~um 
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 ~~e 
tL~e required 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 Oatatron systems", expanded its production facilities with 
financing provided by its largest customer, Allstate Insurance. 
(OX 700, p. 5.) 
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28. Burroughs. Kenneth Tiffany, a Surroughs 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~sc~le~basis~- According to Tiffany, virtually all oi 

Burroughs' war-time business was for the military. (DX 10282, 

p. 2; see also DX 10283, p. 1.) 

At the end of the war, Burrou;hs mounted a substantial 

effort to return to its more traditional businessesi·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 
equipment. 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. 1.) 

In 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 development program i~ ciose association wi~~ ~~e 
great te~~ical 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 mil~ion, in 1946. Yet Coleman began 
th.e elect::onic research and development proq:am in 
excess of $1 million per year, rapidly eX?anding to 
$3 mi~lion, because he recognized the importance of 
electronics and of establishing our own capabili ~1. 
A significant portion of our R and D budget was 
allocated to the critical area of applied research. 

~.,2:,::·:-,:-S:::2:. ... ~ "The :,early-research' performed under Coleman 7 s 
direction, 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 ~~e 
early 19605, we already had introduced significant 
early data processir.l.g systems." (DX 427, p. 4.) 

According to Macdonald, ~~e ?ost-w~r years also 

marked ~~e end of the "era of traditional m~~agement by ~~e 

founders of Burroughs" wi~~ ~~e selection of Col~~ ("a 

uni versi ty-t:rained manager and caree:!" manager in Burroughs") 

as President. (DX 427, p. 2.) In Macdonald's view: 

"Professional manag~~ent of our company was given strong 
impetus during Coleman' 5 administration, with the 
introduction of a program to attract young university­
trained people from many of ~~e count--y's leading schools 
of engineerL~g, science, and business adcinistration. 
Many of these new pet~ple, entering our company in t..~e 
late 1940's ~~d in the 1950's, reached the early levels 
of management and inte~ediate levels by the late 
1950's. By t~e early 1960's, they had 'matured in 
responsibility and some had reached t..~e level of senior 
management. 

"Our company was fortunate in developing ~~is 
professional management, because we were required 
[in the 1960s] to bring about a major t=ansfor:nation 
of our business." (DX 427, p. 2.) 
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In 1953, Burroughs reported that its Philadelphia 

Research Center had "completed a static magnetic memory to 

be used wi~~ the United States Army's ENIAC, first of the 

electronic digital computers," and ~~a t this memory n increas e [d] 

ENIAC's memory six-fold." (DX 10254, p. 12; see also DX 

10255, p. 8.) However, in the same report Burroughs downplayed 

the immediate significance of computers to its office equipment 

business: 

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

"New Techniaues Not Yet Practical 

"While a few electronic devices have been aoolied 
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 ~~e 
office, not the least of which is the major obstacle of 
cost. The dutlook for electronics in business, then, 
must be summed up in the words 'not yet. '" (DX 10254, 
p. 15.) 

In the early 19505, 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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1 University in Detroit as part of its Computation Laboratory.* 

2 (DX 10255, p. 8.) Bu:roughs reported in 1955 ~~at it was 
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using a redesigned and reassembled ODEC (called UDEC II) 

to solve "complex problems in such fields as design analysis, 

production schedu~ing, cost ana~ysis, inventory cont=ol and 

market forecasts." (DX 10256, p. 8.) 

In 1954, Burroughs introduced its first co~~ercial 

computer, the E-lOl, which it described as nthe first of a 

series of low-cost electronic digital computers for scientific 

~~d business use • • designed for ~~e large volume of 

computations between the problems adap~able to mechanical 

devices and ~~e highly complex problems requiring large-

scale electronic computers." (DX 10256, p. 8.) The E-lOl 

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 pI ug board." 

(Wit.~ington, Tr. 56499; DX 5652, Bruns, PP .• 5-6.) Withington 

testified that the E-lOl was "perhaps the very first of the 

small scientific computers," though he/ also testified that 

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

* Burroughs stated t.~at the "[p] rimary pu-~oseot ODEC 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 
field 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.)* Burroughs shipped 

the first E-lOls in 1955. (DX 10713, p. lli see Withington, 

Tr. 56499.) According to Withington, the' E-lOl 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 

.... ---·~imited. _:si:ze for ··the-.same -J:;,ea.son.. The basic ·reason 
~~.,,~.- -for it's' 'fail'tire, then, wasth'at 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: 

tI [M]ost 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 ElOland its successors will make 
a profound change in this situation. Its cost--about 
$35,OOO--is low enough to make it a practical tool. 
Moreover, we expect to lease many of them •••• tB]ecause 
of its low cost,. small size, and versatility, we expect 
it to bring electronic computing techniques within the 
reach of a much wider range of users." (DX 10281, pp. 
22-23.) 
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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 equipment for 
business and industry, ~~e 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 equipment to commercial customers. 

Kenne··th··~C:. ~-~Ti:f~QllY",~Firia'ncial'- Vi-cePresident :d'fBtii~dughs , 

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 elect=onics 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 st£mulus 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. II (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. (OX 107l3,.p. 9: DX 10714, p. 8~ see Crago, 

Tr. 85964-65.) Deliveries of these large-scale compute=s 
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1 I began in 1956. (DX 10257, p. 5.) Burroughs also received 
I 
I 

2' I 
a contract from the Air Force to build computers for the 

3

4 

1,1 ground guidance systa~ of the ATLAS ballistic missiles. 

In its 1957 Annual Report Burroughs reported that it had 
1\ 

5 II "complete responsibility for ~~e concept, design and pro­
i 

I 
6i duction" of those computers, which it described as "large-scale" 

7 ill and "general pur:",ose". _ ~ (DX 10714, p. 8; DX 10281, p. 28; see 

ai' also DX 10288, pp. lO-l5.) 

In its 1957 Annual Report, Burroughs disclosed that 

its SAGE orders to that point were nearly $40 million, and 
9 1 

lO I 
I' 11 I its ATLAS contracts totaled $37 million. (DX 10714, p. 8.) 
I 

12 It 
II 

Referring to the SAGE and ATLAS projects, as well 

13 ii as other defense work, Burroughs Vice President Kenneth C .. 
II 

11 
14 II Tiffany stated in a speech to security analysts in 1956: 

I. 

15 II 
II 

16 !I 
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it 

17 Ii 
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il 
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"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. 

" [T]his reasoning~-that our defense experience 
will help to accelerate the Company's plans for automatic 
business systems of ~~e future--lies behind most of our 
defense work •••• " (DX 10281, p. 28: see DX 10713, 
p. 9.)* 

\ II * According to Burroughs another example of Burroughs' 
22 'ii defense work was the NADAC, an airborne digital computer 
..,~ 1',1 developed as a result of a 1956 "Burroughs-sponsored study. If 
~ Burroughs described the NADAC as a "high-performance, 

II high-capacity, solid-state, general-purpose, airborne, 
24 11 digital computer" which could "perform, in real-time, essentially 

Ii any computation problem required by modern combat aircrait ll
, 

25 :/ \ i ' 
I 
:1 

r 

I, 

II 
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1 As already noted, Bu.-roughs ac~~red. Elect=odata L~ 

2 1956 I which cont:'i1;)uted to "greatly st=engthen (ing] the 

3 corporation's competitive position in ~~e growing field of 
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e1ectl:'onics". (DX 10257, p. 4.) Indeed, Ray Eppert, Bu--roughs' 

President, said the acquisition I'mac.e Btll:':'ouqhs one of the 

wo:ld's three major producers of electronic data processing 

systems" • (DX 10283, p. 2.) McCollister testified ~~at in 

~~e 1956 to 1960 period, Bur=ouqhs' Elect=odata Division was 

ustill in the scienti£ic marketplace but L~cr~asingly in ~~e 

commercial marketplace because this was the one that ~·urroughs 

as a company tended to have more exposure t..~an in ~1j,e scientific 

market?lace If • (Tr. 9194, see also Tr. 9189.) McCollister 

saia the Datat=ons (L~cluding t..~e Datat=on 220 (cesc=ibed 

below» in ~1j,at ~ime period met IBM in ~1j,e scientific and 

commercial marketplace, and t..~e Honeywell 800, t..1j,e RCA 501, 

and ~~e Univac II (at least on one occasion) "in t..~e commer-

cia1 market II • (Tr. 9182.) 

AccordL~g to a 1957 Bur:oughs news release its 

Electrodata Division began production of ~~e Datatrcn 220 

computer systems for delivery L~ December 1958. (DX 10272, 

and whose capacity was "equivalent to that of ground-based 
computers many times larger and heavier" at that ti..TTte. 
Burroughs reported that the NADAC prototype was accepted by 
~~e Navy in June 1959. (DX 10288, P? 10, 17.) 
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p. 1; see also DX 10288, p. 30.) * The 220 howe"tTer, was a 

vacuum tube machine; it soon faced competition from tran-

sistori:ed computers sucb as ~~e ISM 70iO and 140l (described 

by Withinqton as the 220' s "pri:nary competitor Esl It) 

56500) : 

"[The Datatron 220 was] ~~e last vacuum tube 
computer ever announced. It was superseded TNit...~in two 
years by [the] IBM 7070, which was both a second­
generation machine of much -better price/perfo~~ce, 
but also offered the beginnL~gs of improved progr~~g 
tools, and the Datat=on line came to a sudden and 
permanent end. II (Tr. 55918.) 

Accordi."'lg' to Withington, because the 220 was "wrong i.;l 

establishing a set of stanc.a:cis and ways of designing a . 
machine, the comp~~y effectively left ~~e [computer] busi-

ness ~~d re-entered only later". (·T::-. 55918-19.) 

In 1958-59, Bu--roughs was never~~eless workL~g on 

15 developing new computers. Eppert desc:ibed Burroughs' 

16 
Ii 

171 
18 I 

19 I 

20 

21 

22 

23 

24 

25 

research and development at that time as follows: 

"Our research expenditures have been very large 
and they were deliberately made in ~~e belief that this 
action was essential in an exploding technology. We 

* ~ihen t~e 220 was announced, Burroughs' Electrodata 
Division had reportedly installed approximately 200 Datatron 
205 and E-I01 computer systems. (DX 10272, p. 1.) According 
to Burroughs: 

"[Tlhe satellite input-output capabilities 
220 give it its greatest power. One adjunct to 
system, as ;mportant as t~e entire computer, is 
high speed printer system a.l'J..."'lounced last year. It 
10282, p. 7.) 
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chose -to defer profit-ta~ing and dive:t revenues into 
intensive product development as long-range L~surance 
for our competitive position. This action resUlted in 
reduced ea--nings du:ing rec~~t years. (DX 10283, p. 3.) 

Eppe:t noted ~~at defense contracts continued to play an 

important role L~ those resea:ch efforts: 

"There is another im~ortant factor L~ our researc~ 
program--namely, ~~e powerful st~ulus provided by 
military development contracts. As you k...,ow, the 
electronics technology got its initial ~~~st from the 
wartime demand for advanced weapons ,and datar~~uction 

"·systems. '~''S~illc~:f t.~en;' -otit:~defense needs have' "paral:l-Efled 
the mounting pitch of international tension. The 
resul t has been a continui..~g high level of mill ta--y 
awards to indust..ry. 

,. 
"This team effort in researchL~g for new break­

~~oughs L~ technology has had the e=fec~ of developing 
scientific and engineering know-how in a fraction of 
the time such new develooments would o~~er~ise have 
consumed. No one private company could afford ~~e 
basic research recuired for manv of ~~e new tec~,icues 
if it: had to' depend entirely on-its results in the­
marketplace to repay its efforts. But: the ~~owledge 
qaL~ed by organizations L,volved in ~esearch for new 
military techniques is helping to st=eng~~en total 
competency on commercial products. 

"Burroughs has shared L~ these government-under­
wri tten programs. Among our achievements has been the 
guidance computer for the Atlas L~tercontinental 

'missile and data processing systa~ of the SAGE w2-~ing 
ne~~ork for continental defense.(*] 

"The Atlas computer project led to several major 
design breakthroughs in miniaturization, solid-state 

* Burroughs reported ~~at it had a continuL~g substantial 
L~volvement wi~~ SAGE ~~oughout the 1950s; for instance, L~ 
late 1959, it was awarded system management of the SAGE ALRI 
progr~ to build an ai~borne version of the Ml/FST-2 Data 
Processor. (DX 10288, p. 11.) It was reported ~~at by 1959 
Burroughs cont=ac-:.s in cor .... ~ection with. SAGE and ATLAS exceeded 
$220 mil~ion. (DX 10282, p. 4 '.) 
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electronics and human engineering. 

" . . . . 
"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-<B· 5.000 and· the ··B·200· general-purpose systems, both 

of which were designed for general commercial use." (DX 

4 2 7, pp • 4 - 5 • ) 

According to Withington, the D-825 "was the 

progenitor" of t.1.e E-5000 (Tr. 58527), which according to 

Burroughs was first delivered in 1963. (DX 10419; DX 

10420.) The E-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' subsequent successful product 

1ir-e." (Withington, Tr. 55918-19, 55976-77.) 

Despite these new product introductions in the 

early 1960s, Burroughs still had not, in the view ot Ray 

Macdonald, made the "major transforrnation"--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.) In 

Macdonald's words, 

"The survival of Burroughs required 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 had to be developed 
which would make use of the best of both tec?nologies. 

.. ... ,.... , ... ,- .. 

.. '"The r~6ster of comoanies 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. Its U.S. EDP revenues for 1963 
were $42,145,000. (DX 10254, p. 17; DX 10260, p.28i DX 8224, p. 

-228-

1.) 



1 

I 
i 
I 
Ii ., 
il q 
il 
! 

1 : 
: 

2i 

3 II 
! 

29. National Cash Register. According to John J. 

Hangen, NCR's Vice President of Finance (Hangen, Tr. 6233-6241), 

"[f]rom the 1880's until the early 1920's NCR was a single product 

4 I company--the cash register. In the 1920' s the company entered the 
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accounting machine market, and in 1943 NCR purchased the Allen­

Wales Adding Machine Company. It (OX 372, p. ·1; see Oelman, Tr. 

6117-18; OX 7635, Anderson, pp. 12-13.) 

In the late 1930s, NCR began "to experiment-with electron-

ics" and "formed 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." (Oelman, Tr. 6120; 

OX 337, p. 24.) During World War II, NCR suspended its commercial 

electronics research, but did "some secret work for the government" 

in its electronics division. (DX 9097, Oe~an, p. 9.)* From the 

end of the war until 1952 NCR resumed research in electronics on a 

small scale. (Oe~, Tr. 6120-21; DX 9097, oelman, p. 9.) During 

that period NCR produced ~~ 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 acquired 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 ~~e a~~s­
sibility in evidence of DX 9097. We nevertheless rely on it because 
it is the sworn test~ony of NCR's chief executive officer. 
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manufacturers of medium-priced general purpose systems". 

(Withington, Tr. 55983.) A 1952 CRC ad listed three digital 

computers (the CRC 107, 105 and 102-A) available, for either 

sale or lease, to perform "engineering, science and business" 

applications. (OX 12655.)** NCR paid approximately $1 million 

to acquire eRC and, wi~~in two or three years, had invested 

an additional $4-5 million in ~~e 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 ~~e mechanical state of the art, that's 
the state of the art of mech~nical 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 pu=poses, 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". (OX 372, p. 1; 
OX 9097, Oelman, p. 10.) "They had set the.1'!lselves up . . . 
as a small producer, mainly of computers for the military." 
(OX 9097, Oe lman, p. 10.) 

** Oelman, 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 ~quations" or to "determine the location 
of an airplane in flight". (Tr. 6121, 6123; see also DX 9097, 
Oelman, p. 10.) 
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=u~ly, 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 indust.-y of 
some of the major companies acquiring smaller electronic 
companies. I recall at ~~at 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 CRe acquisition, 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 CRees existing 

line of what Oelman described as "scientific" computers. (Oelman, 

Tr. 6121, 6124; see DX 337,-p. 24.) Instea~, 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 depart~ent store and many 
others. In this field lies our greatest experience with 
the problems involved and our first responsibility for ~~e 
development of new methods. v1e 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 discontinued 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 30·4. (Hangen, ·Tr. 6292-93; OX 9097, 

Oelman, p. 14.) 

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 

:": :,NCR. ~s _.total "corp<?rate revenues were $ 3 9 4. million, apparell tly 

reflecting NCR's sluggish EDP product development during that 

period. (OX 8224, p. 3; OX 400, p. 1.) 

In 1957, NCR finally announced its new solid state 

computer, the 304, designed by its Hawthorne Electronics 

Division and scheduled for delivery in late i959.* (DX 387, 

p. 12; OX 400, p. 14; OX 9097, Oelman, p. 14; 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 selected. (Hangen, Tr. 6294; 

OX 482, p. 14.) The 304 CPU was designed by N~R, but was 

production engineered and manufactured by General Electric 

for NCR, using transistorized computer circuits GE had 

developed. (OX 387, p. 12; OX 9097, Oelman, pp. 14-15; see 

* Hangen claimed the 304 was the "industry's first all­
solid-state system". (OX 372, p. 2.) 
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Weil, Tr. 7006, 7172-73.) NCR also obtained certai~ peripherals 

from GE. (DX 400, p. 14; OX 9097, Oelman, p. 15.) NCR "thought 

that General Electric was more experienced in ~~e 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 Oe~an 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 

cU'stom'ers- o':rrly:' :-sinc'e:" 'thi's:': 'produ'ct . was cons idered as an:' expel:" i-

mental entry into the EDP marketplace". (Oelman, Tr. 6127; 
. 

Hangen, Tr. 6293-94; see also OX 401, p. 1.) NCR's original 

plan projected installation of 25 systems; actual,installations 

totaled 33 of which four were used by GE for internal purposes. 

(OX 401, p. 1.) The 304 performed order processing, customer 

billing, inventory control, actuarial studies, and personnel 

records applications. (OX 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 

* Oe1man, in using the term-",~~general purpose computer 
system" said that tI[g]eneral purpose is simply described as 
the function of the computer sys·tem". It is .. an 
adjective describing the type o'f '-system". (Tr. 6132-33.) Hanaen 
used the term "general purpose computer syste.rn" to refer to the 
"type" of computer that "would normally be used on business 
applications tl

• (Tr. 6293.) 
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the CD.C 160 which NCR did not modify. (OeL~an, Tr. 6158; 

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

right to sell this CDC equipment in ~~e financial and retail 

market.s of t..~e Oni ted States." (OX 330, p. 2; DX 331, p. 4-

5.) The 310, which NCR viewed as "a rather minor computer 

line II (Oelman, Tr. 6158), was sold by NCR's accounting 

machine salesmen rather than by its EDP salesmen. (DX 401, 

p. 1.) Withington classified it as a major product failure 
.. 
in part because it was one of the last vacuum tube machines. 

(Tr. 56510-11.) 

NCR began operating computer data centers in 1960, 

using first the 3'10, and later the t!CR 315. According to 

Oelman, the data centers performed ~ "variety of types of 

work. For example, wese11 the service to many small ~etailers 

who fu-~ish us information on their sales breakdown and then 

we take that L~for.mation 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. 11.) 

In 1960, NCR introduced the 390, a computer developed 

in Dayton (i.e., not by eRC) to offer "moderate-cost" data 

processing "(f]or the small business firm." (Oelman, Tr. 

6130; OX 382, pp. 3~ 12.) 

In 1960, NCR also announced the 315 computer system 
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first shipped in early 1962.* (OX 382, pp. 3, 10.) When NCR 

priced the 315 "in late 1960, it was estimated (NCR] could 

secure 200 orders for delivery over three to four years at ~~e 

rate of five systems per month". (OX 746, p. 1; 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. (Hangen, Tr. 10762, 10764.) 

In connection with the 315 , NCR developed -its~ -Card 

Random Access:" Memory Unit ("CRAM"). NCR described CRAM as a 

"revolutionary electronic filing unit". (OX 402, p. 12.) 

Hangen testified that the 

"CRAM unit was a magnetic storage device which operated 
on the basis of 256 magnetic cards ~~at 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 rando~ty select the cards, but on a magnetic 
storage device, you had to sequentially search for L~e 
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, OeIman stated that "[aJIl these successive families 
of computers, they are designed for replacement, but also 
hopefully to accomplish a great deal more at less cost." 
(OX 9097, Oelman, p. 16.) 
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NCR's "315 system was developed as a family of 

products giving NCR a range of computer systems" renting 

from approximately $5,000 per month to S12,000 per month. 

(Hangen, Tr. 6314.) The 315 had both COBOL and FORTRAN 

compilers. (DX 342, at 7.) NCR advertised the 315 with CRAM 

6 !I " 1 II as a genera -purpose computer to handle both your business 
7 II 

I and scientif ic problems". (DX 35 OB; see also OX 38 3B.) , 
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"Typical" NCR-31'S-installatiorls included "those 'of a·large'air-

craft company for part scheduling and control and a motor 

manufacturing company for production control, inventory control, 

and des ign" . ( DX 4 03, p. 8.) 

NCR's strategy was "to sell our traditional customers 

and our traditional equipment in conjunction with ~~e delivery 

of 315 computers in order to satisfy the customer's total 

systems requirements. 1t (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 ~~e 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 (t'in 

some cases"). (Tr. 6125 , 6129.) 

NCR's U. S. EDP revenues rose from approximate2,y 
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$308,000 in 1958 to $30,718,000 in 1963. (DX 8224, p. 3.) NCR's 

total revenues in 1963 exceeded $592 million. (DX 344, p. B.) 
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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 develo~ 

a "surface barrier transistor", Philco won a competitive 

award to develop an airborne computer for the U. S. Air 

Force. (DX 7512, p. 190.) In 1955-56, Philco develooed 

~~ee one-of-a-kind transistorized computers, the C-IOOO 

(described by Philco as an "airborne real-time, general 

purpose parallel • • • computer using surface barrier transis-

tors"), the C-IIOO (a "general purpose" stored oroqra.T!l 

digital computer" occupying only five cubic feet) and the C-

1102 (an "advanced version" of the C-llOO).* (Id.) 

During 1955-56, Philco also began develooinq what 

it described as "the world's first all-transistorized comouter" 

for the National Security Agency: (DX 7512, ~. 190.) That 

work then led to the Philco TRANSAC 5-2000, introduced com-

mercially in 1958. Philco advertised the 5-2000 as the "first 

large-scale transistorized EDP systa~". (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 "Phi1co's air­
borne computer, TRANSAC C-II02, is n~w being utilized bv 
a large mid-west manufacturing company, which became the 
first industrial firm to use this ccmouter. Until now, all 
airborne computers produced by the [Indust=ial] Divisic~ 
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. 190-96.)* Philco advertised t."'at TRANSAC 

could be "selected for commercial, scientific, real-t~e, 

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. ) 

Phil co obtained core memory for the 2000 from 

Ampex (PX ~624, p. 2) and contracted with ADR for s~ftw~re, 

. 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.)f 

Philco's computers were among the most powerful 

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.) Phi1co was one of only four manufac-

* The·2l2 was approximately five times as fast as the 211 
(and approximately 400 times as fast as the UNIVAC I). (OX 
4938.) 

** GE's Atomic Power Equipment Department leased TRANSAC 
20005 in 1961-62 and converted applications from an IBM 704 
and 7090. (Wei1, Tr. 7072.) 

, 
I f ADR also worked wit.'" Phi1co on a proposal for the ~rSA 

2S Ii in the early 19605. Phi1co paid ADR to prepare detaile,: 
designs for software to be used in proposed Phi1co cornp1:~er 

!!I:I systems, and Phil co then incorporated ~"'ese designs in its 
proposal. (Goetz, Tr. 17849, 17854-55.) 
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turers (the o~~ers were IBM, Burroughs and CDC) in 1962 to 

bid a large computer of ~~eir own manufacture for installation 

by NASA at the Johnson Space Center for use in the GEMINI 

Program. (DX 7581.) Even GE and RCA bid third party equip­

ment (CDC 3600s and IBM 7044s/7094s, respectively). (DX 

7581, pp. 8, 28.) 

Ford Motor Co. acquired Phi1co in December 1961. 

Arjay Miller, ~~en Vice President of Ford, testified ~~at 

Ford's interest in acquiring Philco "was to get into the 

space and defense business'~. (Tr. 85182-83, 85188.) 

UCI]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 ~~at 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 o~~er products, 
and we decided to get out of the other products of 
which the computer business was one." (Tr. 85191-92.) 

l'lt 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 Cor~oration (CDC). Control Data 

2 ;1 Corporation was formed in mid-1957 by William Norris along 
i 

3 1 with t~o former colleagues. who had left Sperry Rand and a 

: il: Minneapolis attorney. (Norris, Tr. 5604, 5606-07, 5713; DX 

I 271, p. 7.) CDC's initial capitalization was approximately 
I 

6 II $600,000, of which Norris himself contributed $70,000 in 

7 II return for slightly more than 10 percent of the total equity. , 
~ 

8 i (Norris, Tr. 5:694-05; ox 271, p. 7.) Norris stated that 

9!, Control Data initially conta~plated doing "(pJrimarily 

10 III consulting business and resear,ch and development work, 

11 I, principally for the Government, the plan being that out of 
I . 

12 lithe research and development work, and possibly the consulting 

13 jiwork for business, would come ideas for products which we 

14 ilcould later put on the market." (Tr. 5606.) 

15 Ii Shortly after its formation CDC hired other e!nployees 
'I 
'I 16 ~lwho had previously worked for Sperry Rand, including Seymour Cray 

Ii 
17 ;iand Henry S. Forrest. (Norris, Tr. 5713-15; OX 280, pp. 4, 6.) 

!I 
18 ;\ Led by Cray, CDC (with only 12 employees) started working in a 

" 19 :lMinneapolis warehouse to design what became the 1604 computer 
;1 

20 i! system. (Norris, Tr. 5607-08, 5742-43; OX 271, p. 7.) A 
:1 

21 \\ "l/IO-scale prototype" was in operation by April 1958 when 
Ii 

22 tithe 1604 was announced. (Norris, Tr. 5738; OX 271, p. 7.) 

23 !I Ac.cording to Norris, the 1604 was "the first SOlid-state, 
'I 
II 

24 

25 ij 
il 

II 
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1 I large-scale computer announced". (Tr. 5611.) * In early 1958, 

2 II CDC also began producing missile anc aircraft components for the 
I 

3 i milita~y and developing a special air traffic control inquiry-

4 !,keyboard-disp1ay unit for the Civil Aeronautics Authority. 
I 

5 I (DX 271, p. 7.) In May 1958, CDC received $500,000 in military 
I 

6 i orders, including its first computer research and development 
'I 

7 I! contract. (Id.) CDC obtained additional financing the followi~g 
II - / 

8 !month from the Navy for developing and manufacturing the 1604. 
I 9 I (Norris, Tr. 5608; OX 271, p. 7.) 
I 

10 I When first delivered in January 1960, the 1604 computer 

11 !I system sold for slightly less than $1 million. (Norris, Tr. 5608.) 

12-11 CDC did not initially manufact=e the peripheral products; instead, 
It 

13 II it obtained magnetic tape units from Ampex, printers from Anelex 
,I 
II 

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

. 15 1 Ferranti, an Englj:;h firm. (Norris, Tr. 5609; PX 6066, p. 1.) 
I 

16 II CDC marketed the 1604 primarily to government laboratories 
Ii 

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

18 ;!"large companies, corporations, doing military[,] space and nuclear 

19 ji wOrk". (Norris, Tr. 5609.) Subsequently in 1962, CDC offered the 

20 111604-A computer with COBOL capabilities II [b]ecause there were 
II 
'I 21 i!customers who wanted to use the machine also for some BOP pro-

ii .". It h h 22 Ilcess~ng --that ~S, there were cases were t e customer had some 

II . 
23 il·---·-----------------
24 ! * According to Lacey, Cray very early "had become convinced 

il about the possibilities of a solid state, transistorized (i.nstead 
25 II,. o~ va,?uum tube) cc:>mputer which could be. buil t. from complex printed 

ic~rcu~t cards. W~th these as the start~ng· po~nt, a compu~er of 
I almost any size could be made." (OX 280, p. 7.) 
I 

I 
I 

II 
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business data processing requirements that fitted with his total 

business aspect and he wanted to get those done on the same compu-

ter" • (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, ~r. 5611.) 

Norris agreed that he expected someone to offer a product competi-

tive with the 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 subsequently the 1604 did come under 

very "severe competition" from IBM computers, including the IBM 7090 

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

the 7044 and 7040 and, somewhat later, the 7094. (Norris, Tr. 5613, 

14 II 5 615, 5 9 2 3 - 2 5 . ) 

15 II 
II 

16 :1 1959. 
I; 
II 

CDC announced its second computer, the 160, in December 

(PX 355, p. 33.) The 160 was delivered in May 1960. 
'I ' 

17 ii Norris testified that the 160 was a "small" computer which CDC 

18 :! marketed "primarily for engineering work". (Tr. 5614-15.) CDC 
,I , 

II 
19 Ii also sold 160 computers "on an OEM basis to NCR". 

:1 
(Norri~,I'-' . 

I! 
20 :1 Tr. 59 7 9 . ) Norris described that arrangement, which began in 1960',' " 

\ "~.". :! 
ii 

21 il as follows: 
1; 

22 
!~ 
:J 

Il 
ij 

23 11 

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

il ------------24 II 

1! * Norris believes the 7090 was the first large-scale solid-state 
25 i: computer delivered. (Tr. 5737.) 

II 
:' 

" 'I 

Ii 
" Ii 
I! 
!I 
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with the National Cash Register Company. The arrangement 
between Control Data and NCR provides that • • • rNCR] 
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.) 

5 II CDC said that the 160s could "be used as input-output data pro-
I 6 ;!cessors for the 1604 Computer", they could also be used in a 

7 !, "satellite system" with a 16"04, communicating "directly with the 
J, 
II . 

!f 10'0<4-' s -magnet.ic core memory ". -. -.-: and" all of t.~e 1604 's peripheral 
8· 

9 I equipment". (DX 13666, p. 7; see DX 5421, Davis, pp. 26-31.) 

lO I In 1961 CDC announced a follow-on computer, the l60A, with twice 

11 I the memory capacity of the 160, that sold for approximately 
t 121 $90,000. -(PX 355, p. 33.)· CDC sold more than 275 of its l60As. 
I 

!, 
13 i (Id.) 

I 
I 
I 

14 : 

" 
15 :1 

16 l! 
17 Ii 

I! 
1/ 

18 ~! 

19 Ii 
20 II 

II 

21 11 

:i 
22 I: 

Ii 
23 Ii ., 

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 
broaden 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.) * 

24 :1-----------------------
~ * Norris testified that CDC was "very successful initia:ly" 

25 :ibecause "we picked out a particular niche in t!1e market" I ::3.mely 
ilwhat he described as the "scientific and engineering par~ o~ 
~ the market", and "met the needs of tb.e particular part ve-::.--( pro­I ficiently and much more so than any computer then availab':, ell. 

II (Tr. 5611 • ) 
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1 CDC began almost L~ediately to expand by acquisitions. 

2 i (OX 296.) 

3 1 
I its "base as 

CDC's intent in making acquisitions was not to broaden 

• a conglomerate, but rather to buy new computer 
I 

4 ! products and services and markets to spread development costs and 

5 I gain economies of scale as rapidly as possible". 
! 

(OX 284, p. 7.)* 

6 11 This was the case with CDC's first acquisition, of Cedar Engineering 

7 I! (for $ 428 ,200 ) 
!I ' 

(DX 296), just four months after CDC was f:::n;:.:.:.c.ed. 

8 :1 (PX 355, p. 3; DX 280, p. 6.) At the time of the acquisition 
i 

9 I Cedar Engineering did not manufacture computer-related products 
I 

10 '\ but had the "basic skills and facilities to manufacture high, 
I 

11 I performance peripheral products at very competitive costs". 

12 I (D X 284, P . 7 i No rr is, Tr. 5 =7 94 . ) * * 

1311 
I 

CDC opened its first data center in 1960. (DX 284, p. 3.) 
I 

14 i 
i 

That facility used the third 1604 CDC had manufactured. 

15 I believed ,"there would develop an important market consisting of 
l 

CDC 

16 II organizations that could benefit from the power of a large computer 
lj 

17 II to solve large scale problems", but that lacked "either capital or 

18 II h' 1 ff d h rt ( 284 3 4 ) ;1 tee n~ca resources to a or suc a systa~. DX ,pp. -. 

19 ii In 1960, CDC sold time "on a 'service bureau' basis .to universities, 

20 !I scientific and business organizations"; CDC also used its data center 
II 

21 II I. ___________ _ 

'I I. 
22 i: * According to Norris, "Our high PIE ratio stock, or Chinese 

Ii money • · • was used to acquire companies with complementary 
23 II technology, products, services and ~rkets". (DX 284, p. 7.) 

24 ~ ** Cedar Engineering, "organized in 1952, had become a $2 million 
i!business, producing a variety of instrument and control e~vices. 

25 :1 It operated from a 33,000 square foot plant in suburban Mi:.:1neapolis." 
i (DX 280, p. 6.) 
II 
II 

II 
II 
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facilities to perform in-house engineering design and accounting 

applications. (OX13666, p. 7.) COC "proceeded to install data 

centers in most principal cities in ~~e United States"; by 1965, 

CDC had seven data centers. (OX 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." (OX 284, p. 4.) 

In 1960, COC also "~e:1_~ve.~e_~:_to .. ~~e De~ens~ __ D~!2a:-:-.~n:~nt 

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 ll
• (OX 13666, p. 8; see also OX 331, 

p. 5.) That year COC 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". (OX 331, p. 5.) 

In 1961, Norris delivered an address to the Twin City 

Security Analysts. He described CDC's products as being 
....... 

"at_~he forefront of computer technology. Through aggressive 
rese~~ch,and engineering we intend to have our products in 
front t~mo'rrow. Control Data is the smallest company in 
the indus~ry 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 engineerin~ effort 
without tbose sparks produce only mediocre results. 
Unfortunately, the number of creative engineers in 
the computer ipdustry 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 and development 
is the equalizer 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 alone 
can significantly alter the state of the computer art.1t 
(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 

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

p. 5.) Indeed, p~ior to the time of Norris' speech, CDC was 

discussing this new computer under development in CDC with MITRE 

Corporation 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 announced 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 

apBroximately $7 million". (PX 355, pp. 34-35.) Norris 

agreed that CDC had far more difficulty designing 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 schec:11.1es 
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and caused additional expenditures of funds and efforts by CDC 

employees. (Norris, Tr. 5853-54.) 
J 

In June 1958 Control Data employed about 250 people, 

41 " of which approximately 40 were scientists anc. engineers. Sales 

5 ! . for the preceding nine months were approximately $600,000. 
I 

6 i 
;1 
1/ 7 I. 
'j 

I 
81 
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91 
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10 i 
I. 

11 II 

1211 
13 Ii 
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14 i 
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15 ! 
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16 

By March 1961 CDC employed more than 1,000 people, and sales 

as of the middle of the fiscal year were $8. million. As of 

196~ CDC had reported a profit for every year except the 

year it incorporated. (DX 331, p. 1.) 

CDC announced the first of its 3000 Series. computers, 

the Model 3600, in ~~ 1962. (PX 355, p. 34.) The first 3600 

was delivered to Livermore in 1963, "as an interim sys~em to 

(Livermore's] acquisition of the first CDC 6600 system". 

(Plaintiff's Admissions, Set IV, ~ 82.0(f); see PX 355, p. 34.) 

Tne 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 acquired 100% ownership of this joint venture in 1964. 
(Norris, Tr. 5793; PX 355, p. 5.) 
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I' 1 i In 1963, CDC made seven acquisitions, principally in 

2 exchange for CDC common stock. (norris, Tr. 5792-93; PX 355, 

3 pp. 3-4; DX 296.) In Withing'ton's view the most significant of 

4 these was the acquisition of BendL~'s computer business.* 

5 (Tr. 55984.> CDC also acquired MEISCON, a company developing 

6 techniques for employing computers to automate industrial and 

7 highway design procedures; Beck's, a designer and manufacturer 

8 of tL.""lique L'1tbedded printed circuits i Electrofact I a r::2:::1.:.:::aC':'t:.::-2,:-

9 and vendor of a "broad line of measuring, recording and control 

10 devices" as well as systems for use in industrial processes; 

11 ~he Oigigraphic system business of Itek, a researcher and 

12 developer of a cathode ray tube/photoelectric pen system for 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

* In 1952, Bendix was a diversified, high technology firm 
producing aviation, automotive, marine, radio and television, 
and other products, many of which were incorporated in military 
systems. ReVenU€3 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." 
(OX 12664.) 

Bendix built two commercially available general purpose 
computer systems, the G-l5 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 $1 mil­
lion in 1958 to nearly $13 million in 1963 (OX 6086, p. 13; OX 8224, 
p. 137), a year in which Bendix's total revenues exceeded $813 
million. (DX 13549, p. 1.) 
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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 Eridge, a designer and manufacturer of 

"card punch and reader systems and other computer peripheral 

7!! devices". <'PX 355, pp. 3-4; DX 296.) 

ft::--, :"'-:-"':'~';::'io&o~~i~ >'-~h6 -h~fie~'ed-th~re .is a relifi;5~~h1:p: between a 

911 compaIly "dete=ining to focus all of its resources and concentra­
I 
I 

10 I 

11 I 
I 

tion on the computer business as such, or a -substantial part of 

its resources on the computer business as such, and success in 

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

13 II risks" was one of the "key factors" in CDC's record of business 
I' 

14 II success (DX 284, pp. 2, 4; see Norris, Tr. 5846-47): 

15 !I 
16 II 

I' 

17 !I 
I 

18 I 
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19 II 

20 II 
II 

21 II 
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22 I, 
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"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 payoff -- nor did they all. 
To have played if {sic] safe would have meant one of two 
things: l} 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 soma reason 
meant bankruptcy for the company. Some of our people called 
it a 'you bet your company strategy.' Control Data made a 
total commitment three times, once for the 1604, then the 
3600 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 to 

$84,610,000 in 1963. (OX 298.) Its 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 equity and long-term debt financings. 

(DX 300.) 
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~ II 32. Technological Progress. The computer indust-~ 
! experienced rapid technological progress t...~ough the early 

3! 
I 1960s: 
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(a) Withington testified t-i.at "the computer 

indust:y during t...~e period 1956 ~~ough 1964 (was] 

• in a state of technological ferment": 

"new technologies and new me~i.ods, 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 we=e being 
superseded by new models of computer systems, 
bot...~ from ~~e present manufacturers and 
from new comoetitors, at a rapid rate, and 
• • • t-i.e new ones were achieving a relatively 
rapid success in the marketplace". (Tr. 56459-60.) 

Wit...~L~gton believed t-i.at the rate of technological 

change in the computer inqust--y had proceeded as 

rapidly as users could absorb. (Tr. 5 6 6 37- 3 8 • ) * 

(b) Harold Seidman, Assistant Director for 

Management and Organization, Bureau of the Budget, 

testified before a House Subcommittee on Census and 

Statistics in 1966 that: 

"The technological progress achieved by the 
computer industry in ~i.e brief 15 years of its 

* On June 9, 1980, Wi~~ington testified ~~at ~~e rate of 
technological innovation in the general purpose computer 
business is "at least as rapid today as at any period in the 
past and more rapid ~~an at some periods". (Tr. 112946.) 
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existence has been nothing short of remarkable. 
Internal speeds, in~tially 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.) 

(c) The General Accounting Office (GAO) surveyed 

the use of computers within the Federal Government in 

1957, 1960 and 1963 and reported the results to Congress 

(Plaintiff's Admissions, Set IV, ~~ 189.0, 201.0, 

212.0) : 

(i) In 1957 "the size and complexity of 

Government data processing systems had increased 

rapidly due to advances in technology". 

(Plaintiff's Admissions, Set IV, ,r 198.0.) 

(ii) In 1960 the GAO reported ~~at: 

"[a]s of 1960 new equipment being developed 
had the capability of processing data at 
speeds hundreds of t~es 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 revolution." (Plaintiff's 
Admissions, Set IV, 1r 205.0.} 

(iii) By 1963 "developments of new equipment 

had been so rapid that much electronic equ~~~ent 
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had been technologically surpassed by more 

advanced models by the t~e" it was installed." 

(Plainti££'s Admissions, Set IV, ~ 212.1.) 

(d) Edward Mahoney of the GAO testi£ied t...~at 

as of 1962 the EDP industry was "a rapidly expanding 

and dynamic field in which new equipment, new methods, 

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 It in the rapidly 

changing computer field, obsolescence is frequently 

measured in months." (DX 9110, p. 2.) 

(f) McCollister said ~~at the technological 

progress in the development and manufacture of EDP 

equipment since the 1950s had "been outstanding both 

in an absolute sense and in comparison with the rate 

of progress that (took] place in most other industries. 

There has been dramatic progress in the electronic 

data processing field • • • a1most throughout its 

entire history." (Tr. 9813.) He 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". 

(Tr. 11019.) Among ~~e advances McCollister identified 

-254-



!I !. 
i 
I 
I 

il 
!I 1 I 

2 il 
I 

31 
I 

41 
I 
I 

5 I 
i 
I 

6i 
I 

711 
! 

8 i 

91 
j' 

10 i' 

111 

were " [i]mproved capabilities and lower costs of components 

and improvement in capability of ~~e overall system through 

improved engineering design ~nd 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 • 1 7 3 0 5 • ) 

(h) In ';a' 1'959 speech Burroughs' President Ray 

Eppert described office automation as I~the most 

dynamic market of our time." (DX 10283, p. 8.) 

The General Accounting Office summarized the 

12 ! advancements with respect to the computers the Federal 
I 

13 II Government began to receive in the early 19605: 

14 ! "(These] solid state syste.'llS were more compact, 
I required less reinforced flooring and floor space, 

15 I required less special power and air conditioning 
I facilities, were more easily maintained, and operated 

16 II at faster speeds and with greater versatility than 
;'1 their predecessors." (Plaintiff's Admissions, Set 

17 i IV, 11 , 213. 0, 213. 1. ) 

18 !I 
I. 

"Those improvements, in turn, led to substantially 

19 il greater price/performance. In addition, because of their 

20 I greater functionality, reliability, and ease of use, new 
I 
I 

21 II computers could be used more efficiently than their pre-

22 !! decessors and to perform qualitatively different applica­
I! 

~~ II tions. (Fernbach, Tr. 470; Perlis, Tr. 1829; Hindle, Tr. 7384-
~II 

;1 
24 II 85; McCollister, Tr. 11019, 11072: Welke, Tr. 17304-05: Butters, 

25 I 

I 
I 

II 

Tr. 46449-50; Withington, Tr. 56578: Hart, Tr. 80189, 802~:,S-16, 

80221-24: PX 289: OX 3553B, OX 35540: OX 3617: OX 13~51.) 
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This technological progress was one of the most 

important factors explaining the rapid g=owth of the computer 

business during the 19505 and early 1960s. 
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33. Reasons for IBM's EDP Success through 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 risk of making an early, large, eff,ective and sustained 

commitment to EDP unmatched by any of its competitors: 

(a) Unlike many of its competitors, IBM did not obtain 

its EDP expertise by acquisition.* In the early 1950s, 

computer products were so unique and the technical, manu£ac-

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 from 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 acquired 
Electrodata. ' 
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to the CRC product line, and ,Burroughs' failure to introduce 

a successor to Electrodata's Datatron 220 contrast 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-

rfie1r·s ~ .. ::, :·:1&.s ::Ounwe!,l p'ut' i t ~ there was - ff 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 co~t far more of its corporate 

resources to tnis risky business venture than any'other 

firm. 

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 t~e st=ong 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]. &,d I would say that the organization of 
the resources, aside from the size of the res()urces, 
which atone time were no greater than these ::thers, if 
not smaller--the organization power of the ':'2;:;\.)urces 
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was what I felt was a forte of IBM management". (R. 
Bloch, Tr. 7743.) 

IBM's senior management consistently demonstrated a 

willingness to commit substantial resources on uncertain, 

risky investments. As Rooney testified, IEM "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. 
" , 

Indeed-, .Thomas J. Watson, Jr.' s foresight in deciding to 

risk investing resources to develop the 701 and the 650 

must be recognized as one of the most Lmportant decisions in 

the history of American business. 

(c) At approxLma tely the time of Thomas J'. Watson, 

Jr.'s appointment as chief executive officer in the rnid-

1950s, IBM became the first large, established firm to 

conclude that its principal business should be EDP. Because 

of IEM'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 Honeywell. 

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, I~~'s total revenues and profits would grow dis-

proportionately (as comoared to the listed firms) from EDP's 
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subsequent, unexpected, rapid growth.* 

(d) IBM 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 computer 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 tha~ with programming 

aids (such as FORTRAN), and by introducing a steady stream 

of more ver'satile, 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 to 

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 managers faced a 

* Later entrants like SDS, CDC and DEC also conside:'::'~d EDP 
their principal business; like IBM, they benefitted dispropor­
tionately from EDP's rapid growth. (OX 8224, pp. 4, Sf 142.) 
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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 ~~e 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 largest EDP company. 

More quickly.than any of its competitors, IBM recognized 

that EDP customers were not really interested in acquiring 

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 we11-

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 quality periph­

erals. (Beard, Tr. 9048, 10272; O'Neill, Tr. 76224-28.) 
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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); 

Currie, Tr. 15064 (Xerox), 15506-07 (SDS); Withington, Tr. 

56510 (Burroughs, Univac).) 

(e) IBM was the first company to reap sizeable 

production economies and reliability gains from producing 

its computers in high volume and on a production line rather 

t.lj,an individually. Throughout i·ts involvement with EDP, IBM 

managa~ent pushed efforts to mechanize production and cut. 

costs. (H~d, Tr. 86345, 86360; E. Bloch, Tr. 91530; 

Dunlop, Tr. 94377-81.) Years later the Boston Consulting 

Group formulated a concept called the "experience curve"* to 

explain why those firms reaping the highest unit sales of 

electronic products will have substantially lower unit 

costs. Long before the concept had been popularized, IBM 

became the first EDP firm to reap "experience curve" economies 

when it began high volume production of the 650. 

* This is sometimes mistakenly referred to as the "learning 
curve", a concept limited to direct labor. 
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(f) The ult~ate 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, '[t]he customer is king', 

kind of idea ••• has been a very, very ~portant 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 succes,s in EDP. Thus, when asked 

his "opinion as to the reasons for IBM's success in the 

business computer systems business", Jones testified: 

"[I]t 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, quality 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 officer 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 Its 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 sc~oo1 at 
MIT, where he studied computing, and used the Whirlwi;--~(;" In 
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testified: 

II [F]irst of all, a vendor must have product, whether · 
•• hardware ••• or •.. software, or a combination 
of the two, which is responsive to what is needed by a 
user." (Tr.79335-36.) 

Then, after describing 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 EOP 

products was due to its ability to provide those elements: 

"Certainly, in my experience the delivery of the 
equipment, the performance of ~~e equipment in terms of 
its reliability, the service of that equipment 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 

1950s and 1960s testified that "IEM has achieved its position 

of leadership" in ~he ED? industry: 

"through the excellence of its management and 
marketing. IBM marketing is the best in the world. 
With respect to IBM management decisions, IBM 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." (OX 3979, 
Johnson, p. 16.) 

1957-1959, 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 tha:t time, with an EOP b~;.dget of 
$26 million. (J. Jones, Tr. 78699-786; OX 3715; ex 37:2; ex 
3723; DX 3721.) 
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(g) Since at least the rnid-1950s, !BM management has 

practiced the contention system of dispute resolution. 

(Liptak, Tr. 84619-21, 84644-46; Miller, Tr. 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 orqanizations 

within IBM disagreed on an issue, it was escalated for 

resolu~i?n to the next highest level. IBM 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 IEM'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. 1016-

17; Norris; Tr. 5707-09i OX 10i 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 requests wherever it was practi­
cal and economic to do so, but to resist those recuests 
and provide acceptable alternatives where necessary in 
order to assure profitable results. . •• It is my 
understanding that IEM top management, that is, Mr. 
Watson, Jr., and Mr. Williams, deliberately established 
the responsibilities of the product and marketing 

• I 

I 
I 

i 
I 

divisions which I have described to inse=t cc~=lict in thei 

I 
i 
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IBM organization structure betwea~ ~~e product divisions, 
on the one hand, and ~~e 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 •••• (T]his 
conflict in the IBM organization structure was sometimes 
referred to by me and others as the tcontention system I • I. 

(Knaplund, Tr. 90458-69.1 

(h) IBM had a reputation for attracting "capable people lt
• 

(Rooney, Tr. 12385-86; OX 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) and its "open-door" 

policy assuring every IBM employee ,access to IBM's highest 

management to resolve grievances (Liptak, Tr. 84618-19; OX 8886, 

p. 120; Miller, Tr. 85Q46,' 85092, 85097, 85105-06) I IBM 

encouraged its employees to strive for excellence. (McCarter, 

Tr. 88402-03; OX 8886, pp. 149-51.) 

In IBM's October 29, 1959 Management Briefing, Mr. Watson, 

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 ~~ings 
done in spite of risks and obstacles. It (OX 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 t!le amount of comrnit..~ent, 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. , .•. n (Welke, Tr. 17356-
58; see also Hughes, Tr. 34015-16.) 

Welke described the influence of Watson, Sr.: 

HI can see where his philosophies, his way 
of doing business, his commitment in effect pervacea 
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. l7358-59~) 

In conclusion, throughout 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 ef~ectively 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 pa'rt of their com­
petitors." (Tr. 6904.) 

As Richard Bloch testified, IBM has been "a splendidly 

managed company" since 1952 with a 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. 86·7·20-·21: 

Peterman, Tr. 99911; DX 7578; DX 7581, p. 4: DX 9322 (showing an 

article published in Hetal Working Economics): DX 5929, Benscoter, 

:i p. 26.) 
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