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HISTORICAL PERSPECTIVE: SOME NOTES ON THE
RELATIONSHIP BETWEEN ENGIREERING,
SCIEECE, ARND SOCIETY

Abstract

The engineer sand humsn needs: A discussion of the
definitions of the Engineers! Council for Professicnal
steIOpment; The perspeective i3 developed starting with
the levels of phenomene described in SEP Nos. 1 and 11l-A.
The distribution of emphasis 1s illustrated by a chart.

The grephical historical perspective of the universe,
geologlical eras of the esrth, &and the cenczolc ers s
‘daveloped which puts the material of SEP NKo. 9-A in graphic
form, sultable for the symbollic use as 13 done in SEP No, 2,
page i. Ther 2 greéphical i1llustration of the development
of modern man and his stages of thinking ls prepared to
symbolically repressnt the ideas in SEP Ko. 10-A.

Frederick B. Wood



Historical Perapective:

8) The Engireer and Humen Reeds.
The Engineers' Coumcll for Professional Development, which
is jointly sponsored by the principsl engineering societles
Ancluding the following on engineering:
‘-.The engineer may be regarded, thorerofo, ag an
interpreter of science in terms of human needs and
s manager of men, money, and materials in satisfying
these needs.l
The mentlén of "humen needs" raises many questions which
initially submerge the mathemstical snd physical s&spects
under a deluge of socilal problems invelving econemic,
paychological, political, legsl, ethical, and religious
erguments. This results in a serious problem of establishing
a perspective by which recognitlon can be given to the sociel
aspects without losing sight of the engineering aspects of
communicetion theory.
. The E.C.P.D. has described the ressarch function of
enginesring as follows:
Reses 1s the process of seeking new knouled%a
a8 better understanding of the significance and re ationu
ship of facta alresdy known--the "sclentific method"
of working from known facta toward the unknown; towsrd
new 1698;, facts, principles, materials, or processes.
The "pure scientist™ is interested mainly in discover-

ing something new; the engineer 1s interested mainly in
turning that something new into something useful.Z

1"gngineering as 8 career,” Engineers? Council for
Professionsl Dovelopment, p. 8, 1942,

21n44.



Msention of "useful® reises the question of whet it is useful
for--murder or iﬁprovanont of the welfare of menkind? This
appesrs to require that the perspedt1Ve have a lsrge_ﬁiuo
scales so that the present social problems bscome very small

compared to the total progress of mankind.»

To establish this necessary perspective a dlistribution of
emphssis as shown in Pig. 1 hag bsen employed. The expected
distribution for a phyaics paper is shown compsred uith.hho
distribution used in sn esrlier version of this paper. The
g8p between this paper and the actual investigation of a
_specific problem 1s alsc illustrsted. This gap consists of
two parts: addltional astudy of the mathemsatlcel and physical
ressarch previously done in some of the spplication of

- communication theory auch &s the channel capacity of data
transmission lines: and & careful survey of the work being
done in the soclal sciences releting to the interpretstion
of "human needse®™ and the mesning of "useful.® This procedure
results in reduction of the coverage of some of tho physicsl
sapects of the subject st some stages in order to live up to

the responsibllltles of an engineer.

The great sdvances in our sclentific knowledge in the last
sixty-two yesrs have been accompanied by an incressing degree
of speclalization. Thls procedure of concentreting upon a
narrow portion of a particular field is necessary for the

discovery of new knowledge, but has suffered from defects dus

#For other definitions of engineering see supplementsry
notes,
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to the ignorsnce of some specislists concerning the rels-
tionships betwean their work and the general problems of
menkind. |

To avold serious difficulties in the considerstion of the-
history of communicatien theory, & perspective is here
developed to briefly indicete the relstionship of progress
of knowledge of electiromagnetic theery to humen progress in
general. This perspective can divided irto thres parts-.
present , hlstoricel, and future. _Tho pressnt and historical
aspects are briefly mention&d in this memorandum whilo the
ruﬁura aspects are considered in another report.#  Much of
this material on perspective 1s quite elementary. Hoﬁover,
it is included here, because there are 1ndicltions thet the
ﬁeglact of this material may be a contridbuting fsctor to the

canfusion of some engineers &nd sclientists.

The present perspecstive concerns the understanding of the
reletionship between different types of natural phenomena,
By considering only the more slementary phenomena, we asn
arrange them in en order of incresslng dependency upon the

| prsceding types of phenomena. For brief discussion the
following oversimplified arraﬁgement, similar to that of
August Comte, can be used in which esch type of phenomensa is
dependent upon the types below 1it:

#g0cic-Engineering Problems No. 13-A.



Social

Peychological

Blologicel

Chemical

Physical. 3.
‘Rlectromagnetic phenomena are basic phyaical phenomena, &nd
thus are within certsain limits basic to all netursl phenomena.
The concepts of feadback 1in cybernetics are common to many
levels of nstural phenomens &nd engineering structures or
systems. Alao the concept of information or negative entropy

is common to both physical phencomena and soclal phencmena.

The historical perspective coveés the period ¢f the sssumed
existence of electromagnetic phenomena. Fig. 2 1illustrstes
the approximate occcurance of events of the unliverse ilmportant
.to mankind, the geologiceal ers of the earth, and the desvalop-
ment of mammals. Fig. 3 {1llustrstes the development of man

and the svolution of man's thinking.

3Lichtenbarger, "Development of Soclal Theory,"
The Century Co., p. 368, 1923.
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Rote that ecstimates on the age of the universe have been
changing. The eatimete from references i (1942) and

5 {1936) ranged from 8.5 b1llion to 10 billion years.
- r

In W No. 2, Sept. 1958, p. 2,
10 billion years was used. t that time however
sstronomers consldered that 6 billion yoars was s better

estimate. In the Oet. 31, 1959 1ssue of %cﬁoﬁge ¥e

Lﬁ§33§’ p. 289, 8 brief report of Dr. Fre Oy les ateat
calsulstion on an I.B.M, 70l computer indicates that
10 Billion years is a better sstimate.

{For the technicel detsils ses Mont Noticen
Boya] Astropomiocal Soclety, S Ve a2y B



Supplepentary Notes

 Pig. 1. This chert on distribution of emphasis partiaslly
‘suggests & direction to develop the equivalent to the Heine-
Borel covering theorem suggested in SEP No. 7, page 5, "
Problem 7.1.2.(b).

From an earlier draft of the psbar *History of Eleotro-
megnetic Theory": '

Since this study of the history of electromsgnetic
theory is from an sngineering viewpoint, it is necessary to
clarify what ils meant by engineering. A dlotionary definitlon
of engineering 1s as follows:

The art of making, building, or using engines

and machines, or of designing and construocting

public works or the like. 1
This definition must be moedified by the following statement
from the Encyclopaedis Britsnnica to arrive at the engineer-
ing viewpoint of this study:

' ..sthe engineer is under obligation to consider the
sociologicel, sconomic and spiritual effects eof
sngineering operstions and to sid his fallowmen to
ad just wisely thelr modea of living, their industrial,
commercial and governmental procedures, and their
educational processes so as to snjoy the greatest
possible benefit from the progress achieved through

our soccumulating knowledge of the universe and ourselves
as spplied by engineering. 2

1. The Practical Standsrd Dictionary (Funk and Wagnalls
Co., 1931).

2. Alfred Douglass Flinn, "Engineer, Professional,™
Encyclopaedia Britennica (1945}, VIII, L43 b.



If ¥Mr. Flinn's stetement regarding the obligations of
the engineer 1s to bs taken seriously, & study of the history
of elootromagnatic theory from an engineering viewpoint should
include consideration of the relationship of electremagnetio
theory to locial problems. A comprehensive study d@lling |
with both physical snd socisl phenomena requires a synthesis
that would be very difficult to schisve in an age of extreme .
specializetion. For a discussion of the dilemms of speciali-

zation see SEP Ro. 13-A.



