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Inrtroduction

Recently there has been some interegt in the aquestion
of the social responsiblility of englneers, A serles of srtlcles
and letters to the editor appeared in the early part of 1958 in

(1-6)
Computers and Automation, These articles dealt first with wheth-

er a Journal such as Computers snd Automstion should publish

articles on the gsoclal responslbility of computer sclentistas.
Then specific topics such as the possiblility of the destructlon
of civilization due to some component {allure in the computer
linked to & misaile warning radar network. A range of viewpoints
from conaclentious objection to working on 2 computer system that
might be used for destructive purposes to a viewpolnt of no con-
cern with the use of one's work has been presented.

This apparentiy sudden interest in the soclal res-
ponsibility of computer scientists was preceded by 38 long and
fluctuating development of concern for soclal responsibllity 1in
science and engineering, Dr. R. L., Meler has reviewed the status
of soclal consequences of aclentiflc discovery and has made spec-

iflic recommendations conc?rging the social responslbility of
7

£

administrative sclentists. Dr. Edwin Layton has studied the his-
tory of the 1dea of social responsibility In the Amerlican engin-
eering profession.

| The Western Joint Computer Conference at Los Angeles,
May 6, 1958, conducted a panel on "The Soclal Problems of Auto-

mation", The following quotstion is from the abstract on the
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progfam of the WJCC Panel:

"Electronlc computers are belng employed In steadily
widening areas of activity. The outllines of these areas are now
discernible, In the sclentifle and engineering flelds, computers
have proven to be powerful design and analysls tools, éomputer
design and application discipliines are having extenslve effects
on the very msthematical and englpeering flelids from which the
techniques sre drawn. These devices have become an Integral
part of the weapons, machlnes, and organizatlons tullding for
wartime, The compubter and its descendant, the data processor,
are now being applled increasingly to business and industrial
gctivities, In the office and in the factory.

"The total elffect of this body of equipment 18 com-
pounding rapidly, due to the dally diacovery of new uzeg and the
sharply increasing quantities of compulers and data processcors
going into action, The impacts of these powerful new tools w!ll
be sufficiently great to cresate discernlible changes and reactions
In the Amerlican soclety. The adjustments and responses may well
crente gifficult problems in the American busiress, scientific,

"

and social systems,

The various viewpolnts appearinz in Computers and

Automatlon present an uncoordinated spectrum of differing tdeass.

The views of the 1058 WJCC Panel on "So2izl Problems of Automation
have a certain amcunt of coherence, It would be desirable, 1f we
could, to find B8ome way of reviewlng these different viewpolnts

in &8 more loglical manner. Perhaps there 18 some crder to these

1
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(3)
problems snalogous to the orderly arvangemeni of ithe elements

in the form of the periodic table in chemiatry.

AN

i

L3



(2)

A Checking Chari Derived Prom a Clsgsificatlion of the Sclences

Let us examine historleal sociology to see If there
are any concepts trat might be of use to us in establishing a
perspective from whlch to evaluate ldeas on the soclal respon-
gihility of enginsers and ascientists.

August Comte, writing in the first hslfl of the nine-.
teenth century, looked at changes 1in soclety 33 parts of 2n
evolutionary development. He considered that fthe sclences which
man developed to underatand nature and socletly were of different
levels of complexity, the more complex flelds of 8clence belng
dependent upon the earlier, more basic aciences, He identilied
these concepte ags "positive philesophy" and s8tarted the fleld of
sclence known ag “sociology”.

This new sclence of soclology was developed by Herbert
Spencer in Englend and by lester Ward inm the United States, The
organlzation of the sclences provosed by Naiéggs shown in Tsble T,

TABLE T
CLASSTFICATION OF THE 3CIENCES
S0CTOLOOY

PSYCHOLOGY
BIOLGGY

CHEMISTRY

'3

HYSICS
ASTRONOMY
As we po from the bottom to the top of thistable we

follow the historicsl order of development of the {lelds of sclencs
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(5)
and to some extent the level of complexity.

The work of Comte, Spencer, and Ward will be of 3ome
use in organizing 2 representation of the relaticnship ef the
special flelds of sclence which will be help to the specisilist
In relating his own work to other flelds and to the layman by
providing & simplified view of the complexi%y of special [llelds
of seclence,

The flelds of knowledge are arranged in order of in-
creasing complexity; with the study of energy 2nd the basic
particles of matter as the foundations in pnysliecs; the study of
the relations betweenthe fundamental particles #nd energy Lo make
compounds of the elements in chemistry; tha study of more compli-
cated compounda which form living matter in blology: the study
of more complicated living things as znimals in zoology; the study
of man as the most advanced of the animals in physlology; the
study of man's mental and emotional processes 1n psychology;
and the study of man's relations with the rest of humanlty
through social institutions in scciology.

The checking chart of Fig. 1 is deslgned to help man
carry hls creative ideas into practice in a balanced way. The
blank rectangular areas on the chart are o be used to indicste
areas covered by a particular analyslis, project, or individual,
Certaln basic {types of natural phenomena are arranged in horizont-
8l rows In vertlical order such that each 1s dependent upon the
types of phenomena below 1t. The basic types of activities re-
quired for the meetlng of human needs in ap industrial soclety

are arranged in order such that the accomplishment of an oblective
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TYPES OF TYPES OF ACTIVITY
PHENOMENA BASIC ENGINEERING [0 oo ACTION
SCIENCE SCIENCE
7 / n s
SOCIAL % / / _ ‘ [
/
PSYCHOLOGIC L. / ‘
BIOLOGICAL
CHEMICAL =
PHYSICAL [= = = e
NATURAL TECHNIQUES |DISSEMINATION
LAWS and of ORGANIZATI
RESPONSIBILITY IDE AS

Figure 1. Checking Chart Designed to Indicate the Extent to Which a
Particular Analysis Covers the Possible Phases of a
General Problem,
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is dependent upon stages reached in activitles to the left. The
cross-~hatehed sections in Filg. 1 shew Lhe extent of coverage of
the material of this particular paper.

In Fig. 1 two types of cross-hatcened areas are shown.
The horilzontal secilons relate 1o the primary technologlical de-
velopment of computer technoiogy. The dlagonally-haiushed ares
shows the relstion of the secondary fields ol azuivity wnore the
development of computer technology cauvses sovlial changes which

reqgulire the heip of scclal sclentisis.
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TYPES OF TYPES OF ACTIVITY
PHENOMENA BASIC ENGINEERING o0 o o ACTION
SCIENCE SCIENCE
=
SOCIAL 4, Steinmetz: Econ-
omic Distr, Elec.
/_ Power: Capitalist,
F 77 7
PSYCHOLOGICAL 72, Steinmetz: Polit{//]
ical Action- -Socxa_hst
VA A A A A &
BIOLOGICAL
777
1. Stelnmetz
CHEMICAL Mathematical and .
Engineering work. S —r—r—r—
; ‘ Steinmetz: Econ.
/ / Irnplxcatmns of Elec-"
PHYSICAL ’ tric Power Technology.
. - A 4 c s -
TECHNIQUES DISSEMINATION
NATURAL .
L awe and of ORGANIZATION
ESPONSIBILITY IDE AS
Figure 2. An Example of a Checking Chart Illlustrating the Major Areas

of Work of C. P. Steinmetz,
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(83
tles for tubercular snd disabled children.

Section 3 showa the domalin of his cbservatiorn of the
implication of his envineering work for bow ™o benofigy of
electric power might be Lrought to the common toople cverywhers,
Steinmetz concluded that Lo make electric power avallaile st
cheap rates required integrated elactric power sysisms cover'ng
large sectlions of the country. He felt that under the conditlions
exigting In the United States the best practlcal way to schieove
the more penersl distribution of chesp electric power Lo the
people was to support the trend towars lavge corporatlons wiloh
could acqulire sulflclent caplisl to bulld efficlent power dliate’ .
bution systems,

¥ support to Jarge corporations glver by Stelnmets
23 & practical step was on bthe surfaece 2 contradiction winh Lln

1

b

ton in the Soclalist Psoty, as s $3lusyrs-
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ted by Sectlon 4 of ¥lg., 2, If we examine the asituation moro
carefully, we ['Ind thal the ISoclallst Party was performing the
role of experimentati)on and ploneering. The reforms in school
cperation tegted by the Soclalists of Schernectsdy under the len-
dership of Stelrmetz became accepted 83 standard prsctice. In
the past the radlecals such as the Sociallsts have provided ldeun
for soc!al progress which have pradually been ascoepted and pud
into practlee by the more conservative groups In our society,

" .
gsoctailst”

The exlstence of a Torelgn government using the word
1o ita name has made Lt more Jdifficult For 3 scelalist party o

function in our country on account of the Introduction of the

R



(9)

gquestion of "loyalty" In regard to groups suggesting new ldeas.

The following quotation from Steinmetz’s biograph§ij)
18 particularly significant: "And Stelnmetz was an ldealist. It
was pure idesllism that shaped hisg soclel phllosophy. He slncere-
ly deglred @ 'better world,' sSoclally and morally, 3s well 3
materislly. He never hated hils fellow-men; he always loved them
and sought to do them good. His 1ife had much of the pathos of
the 1dealist -- the pathos of sometimes being misunderstood, and
the pathos of sometimes entering the lists on behalfl of a cause
foredoomed by existing conditions to defeat.”

It is rare that an individual genlus such as Charles
P, Steinmetz 1is able to cover such 2 broad range of actlvities
to carry Into practlice work of social respunsibllity in addlition
to his engineering work., Modern engineering work requires the
cooperation of hundreds of englneers and sclentistsa for any
major step forward in epgineering. K. K. Paulev has made a de-
talled study of the cooperative elffort of electrical englneers,

mechanical englineers3, metallurgists, and many other types of

(14)

engineers and scientists in developing the spirakore transformer.
a design in which the core is wound from a single strip of steel.

As our gfncﬂ;s rlal research directors don't walt for geniuses to

oceur, let us see how this checking asbout can be used to help

clarify the significance of cooperative efforts in the soclal

problems resulting from technological change.
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9.* "fhe Social Problems of Automation” (Abstract)

Chairman: H. T. Larson, Aeronautronic Systems, Inc.; PANEL:
Prof. Harrold D, lasswell, Yale School of Law; Mr, E, J,.
Schaffer, Vice-Preslident, 011, Chemlcal and Atomic Workers,
International Union; Dr, Cuthbert C., Hurd, Director of Auto-
mation Resesrch, International Buainess Machines Corporation.
Program of Western Jolnt Computer Conference, May 6, 1958,

10. Samuel Chugerman lester F, Ward, The American Aristotle

Durham, N.C.: Duke University Press (1939) p. 192.
11. YCharles P, Steinmetz," Enc. Brit. {1953 edition).

12. John Winthrop Hammond Charles Proteus Steinmetz -~ A Blog-

raphy N,Y.: The Century Co. {1942)
13, 1Ibid. preface, p. viii,
14, K. K. Psulev "How Collective Genius Contributes to Industrial

Progress"” General Elec., Review pp. 254-261, May 1041

bt
(94}

Engineers Councll for Professionsl Development "Engineering

as & Career", p. & (1942)

#Note to Editor: Whlle abstract only is available, institutions
of participantas are to be listed as shown. When Proc. of WJICC zre
available thls reference 128 to be changed to refer to Proec. in

standard style,
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