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&3 INTRODUCTION TO THy HISTOIY OF oLECTRONMAGNITIC YHWORY

WROM AN SNGINBLERIRG VTIZVZOIHT
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. The inginesring Vieswpolut
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gtudy of tne history of electromagnetic theory
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ig from an englneevring viewgolnt, it ig necessary to clarify
what is msant by engineering. A dictionary definition of en-
gineering 1z z3 follows:
The art of mazing, building, or uaing enginas
and machilines, or of goesigning snd constructing
public works or the likse.
Tmig definition mugt be modlfied by the following statement

4

from the Bncyclopa=adia Britennica to arrive at the engineering

viewpolnt of thls study:

... the engineer lz under obligation fto congider the
aociological, economic and apiritual effects of en-
ginsering operations and to ald nls fellowmen to
ad¢just wisaly their modes of living, thelr indus-
trial, cormercial and goverrmental procadurss, and
their educational processzes 20 as to enjoy the great-
egt possible benefit from the progrsas achievad
through our accumulatling knowledge of the universe
and ourselves as apnlied by englnesring.

If Ty, Plinn's statement rsgarding the oblicationsg of the
enginser 1s to be taken seriougly, a study of the history of

electromagnetic theory from an engineering v
[ % Y

e

ewpolnt ghould

inciuds congideration of ths relationshis of elactromagnetic

1, The Fractical Stzndard Dictlionary (Tunk and Yagnalls Co.,
Ta3ll, o T
2, Alfred Douglass I"iinn, "¥ngineer, Professional,” Encyclo-

raedis Britannica (194b, VIITL, 443b.
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thaory to soclal provlems. A comprshensive study dealing wlith

al phenoména recuires a gynthesis that

(&

hoth physical and =oc
would be very difficulv to achisve in an age of exirems spe-
cialization.

Figures 1-5H 1llustratz some sspectzs of the problam of the

attempt to obtain 2 gynthesis in a situstion whers exbrome spe-

—d

nialization is necassgesry 1n ordsr to make advances in our scisan-
ifie knowledge of natural phenomens, The nlotting of a measure

of pne's speclallization szainst tyve of rnhenomens utilizes some

S,

o

of the ideas of Auguste Comte, Herbert Spancser, and Leater
& 4
Tard togebther with soma of P. A, ZSarokin's criticilam of thoir

tne
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cisences,

naer (a) working

b

ure 1 econsider a cade whersa an snc

s
on problemg in which he 1Is aynlying our knowledge of physical
vhenomena to the design of instruments for human uge, If he
agaumas the reaponsibillty of considerling the reiazsted social
problems he rmuat consult a sccial scientist (&) or taks time
out from hia primary work to study gocial phenomena himaelf,

5
Jaually he does not taks tlme to study social phenomena himself,

et —_ (R

&. John idward Bently, Viaual Outlins of Philosophy (Longman's
Areen, 1939); Lichtenberger, Deve.opment of Soclal Theory.

4., Contemporary Sociologsical Theorlss. h

5. Tor a dizeussion of the failure of our educational svstem
to resolve this problem, see Elton Fayo, The Soclal Problems
of an Industrisl Civilization (Harvard, 139457, p. 120.

"A43 a conseguence we ars tachnically competsnt as no other

gre in history has beesn; and we coembine this with other u
social incompsitence.”




with the exception of som2 phases of sconomics. If he consults
with a =soclal scisntist thore may be difficulty due to sach

specialist not dnowling encugh about the other's field to effi-

o

ciently consider the rroblems. If on2 perzon triss to spread
the time msually gpent in studying in one fi=id over the whols
range of natural phenoména, one would not ¥now very mach about
any c¢lass of vhenomena as lllustraeted In figure 2, To become
an axpert in all fislids az iiiustrated by figure 2 would re-
aquire so much tims that ons would net be able to make vary
ruch use of ona's knowledge aftsr acguiring it.

These problems suggest a solubtion which may be already
rracticed in some fields, but not in others. »n ideal set-up
misht hHe to have a certain nunber of baslc scientists who ape-
ciatize in narrow flslds like figure 1. In additlon there
mizht be a certain number of engineering scientists similar to
the physical engineering scientist shown in figure 4. These
englneering scientists would have training based upon a spe-~
cialized study in one field, but not as specialized as the haslc

acientista, combined with an elementary treining in several

6. layo, op., cit., 115. "We had not sufficiently realized the
truth and relevance of A, N, Whitehead's assertion that
there iz no subatitute for firsthand knowledge (Alms of
Education and Other Essays, p. 79). Neverthsless the theory
that the mesting In conference of a sufficient nwiber of
eminent specliallsta drawn from widely diffesrent fields
will in some faablon produce the flrsthand knowledge re-
guired is =till widely held, even in universities,"




other flelda., Then commlttees of enginesaring scientists
{physical, chemical, biological, socizl, ete.) might be
more adequately prepared fte anply the diascoveries of the basic

sciszntiste to =ocial use as illustrated by figure 6,
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