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SO0CIO-ENGINEERING PROBLEMS

A series of working paper drafts on the subject of the social
relations of engineering, My objective st this stage of the
series 1s to make avallable for discussion various ideas that
have occured to me in the past, but which were unpublished or
had very limited distribution. In the present format no
foroal oublicatlion is intended, since uany of these notes are
fragnentary ideas trat may be of wore value when other detalls

are Tilled in.
Frsdonite 3 Uosd

This series is orlented toward fulfilment of the first part of
the following definition from the Engineers' “ouncil for
Professional Bevelooment:

"The enginesr nay be regarded, therefore, as an interpreter
of science in teras of human needs and a wmanager of azen,
aoney, and nmaterials in satisfylng these needs.,"

Moat nroblems of this serles are more detalled developments of
the firat problen:

Problen 1,1: How can engineera develop some kind of perspective
to glve then a svnthesis of the specialized flelds of aclence
needed for thea to fulfil their functlion as an interpreter of
sclence 1n terms of human needs? The mention of "hucan needs"
ralses many soclological questions.

At tris atage of the serles 1% Beeas appropriate to take a deeper
look at why these problems come up.

Problen 9.0: WwWhat ia the significance of this drive I have for
establishing some perspective of the development of civili-
zation and ay seeking an understending of the relatlonship
of nmy englneering work to the culture in wnich I live?

Many t'mes in the past while woriing on nathematical or
engineering problems the formal structure of the mathematical
space has suddenly appeared to me also as a representation of
scme hunman problep, such as the striving of the common peopls
the world over for a .peaceful solution to the internsticnal
probleme of the day. Thus the .study 2f a covering theorem in
mathematicel set theory may suggzgest the exlstence of an equi-
valent covering theoren in dealing with the vreoblem of world
peace.

Sinilarly the study of the channel capacity of telephone
lines for Jdate transslssion suggests that we have not paild
adequate attention to the channel capaclty of human heings--
--purselvaes. Perhaps different philosophical systems in huoan
soclety play a role siniler to different oodulktion systens
in electrical communication. ’robably the rate at which
information 18 thrown at most people in our complex soclety
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exceeds each individual's channel capacity. Then each individual
mist filter the informationfo keep within his capacity. This in
turn results in speclialization which may leave many lmportant
probleas unattended in our socliety. The exploration of new
philosophical systeus in humen socliety might make a better match
between the problems and the human channel capacity to desl with
the problens of our civilizatlon.

Sonetinmes the emergence of i1deas like these appmars to block
ny englneering woPk as If I was struggling with some ethical
problem. People have advigsed me to be less sensitive to hunan
needs, to become tough and shove away such humanitariaen feelings,.
On the other hand, when I have succeeded in coamunicating these
derivative ideas to qualified social sclentists who c¢an pursue
them, I have noticed that for a whille oy completion of physical
engineering problems ls greatly accelerated. An understanding
of what 1la golng on whuld be of great value to nyself, Perhaps
it is difficult to correctly understand, because unconscious
factors may be hlighly significant,

Thanks to scwme of ny friends ralsing questlions about scme
of oy notes and symbols which are gathering dust, I have statrted
to review some o0ld notes which I had lald aside in the past.
Furthermore, on ay last trip, I picked up a copy of Payche and
8yombol, A Selection fron the Writings of C. G. Jung (1) at the
the alrport book stand. The following quotation from the
preface is particularly significant:

"The instinct to survive is aroused as a reaction against
the tendency to mass-sukide represented by the H-boomb and
the underlying political scrism of the world., The latter
is clearly nman-nade and due to rationaslistic distortlions.
Conversely, if understood by & m:ture mind, the archetypal
praefornations can yleld nuainous ideas ahead of our actual
intellectual level. That is just what our time is in need
of. PFeréln, 1t seems to me, liles an additional ootivation
to pay attention to the unconsciou$ processes which in nany
pergone today antlcipate future developments." (2)

Also the following comments of Violet de Laszlo from the introduction
are very slignificant:

"Much of Yung's interest, like that of Paracelsus, has been
devoted to the teaching of the zmedleval alchealsts., Froa
the vantage polnt of modern psychistric and psychologlical
obgervation, tte core of their endeavor has come to revesl
itself as a search for the wholerness of the personality and
for the indestructible essence of the soul which they
exprossed in countless images and symbols ranging from the
elixir of 1life and the philosopherd stome to the image of
the herpaphrodite. cZven the transoutation of base zetsals
into gold, which is commonly assumed to have been the object
of their practical labors, had lts transcendent counterpart,
for the gold 1ltself becszme a syubol of the pure indestructable

1. Violet S. de Laszlo, Psyche and Symbol. Garden City, N.7.:
Doubleday and Co.(195%)

2. 1bid., pp. xvi-xvii.
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egssence whose sun-like color reflected the ilanortal quality
of the payche, The stages of transformatlion which the
alctenlst believed to have observed in the vessels of his
laboretory were transposed in his luaagination into the
animated personiflcation of the various elements and sub=
stances which he was trylng to synthesize into a new whole-
ness. According to Jung's conclusions the medieval
alchenical symbolisn represents a powerful upsurge on the
part of the unconscious in the spliritual history of Wz=stern
Europe,”" (3)

Further ov recent reading of Jung's "Five Chapters from:
Aion: Contributions to the Syubolism of the Self" (4) has
given we some valuable inslghts 1nto ay own mental and
emnotlanal oprocesses,

The eonsequences nf these developments is Lthat I now realize
that many years ago I partially worked out these problems of the
relationshio of oy engineering work to the soclety in which I
live, but I had drop ed the ldeas before coumpletion after running
into hostile eriticlam, Further examinatlon reveals thast the
reriods during wh'ch I have been able to concentrate in depth
successfuly on specific engineering and mathemetlical probleus
corresponded closely to periods of tine wnhen I have succeedsd
in naintsining some rerspective relating oy englneering work to
an important ethically desirable goal.

Problean 9.1: How cen nankind 's asesrch for a "moral law”" be form-
ulated in a generallzed way that can help people all over the
world check for themnselves whether their own endseavors sre
constructive contributions to the welfare of Lhe human race?

Back in 1937 I gave some thought to the role of the engineer
in socliety, but found trat there wae little in print in the way
of interpretation of the high-sounding 2ims given in the
constitutione of the nsjor engineering scocleties, I thought
that nosalbly taking a philorsophy course would help anawer
sore quesations. When I suggested to ny fasculty advicor that
I take a philosophy course, he siid "Philosphy ~ - there's nothing
in it."” Since I didn't take any prilosophy courses or other
coursed in the humasnities, I had te flgure thnings out for oyself
with some help from talks and discussi~n groups at church and
YMCA activities.

The chart on the cover of Soclo-Engineering roblemg No. 1
Aug. 1958, 18 a reproduction of & chart I made in August 1940 to
help corganize ny thought in planning some nmeetings for a college
rellgious group.

3. ibid., p. xxvi,.
""'c lbid. ) pp- 1"6’0.
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During World war II there was a comaon goal - - the struggle
of the democratically oriented countries against Fascism. At
tizes such as following particular victories or sethacks, I would
sometimes wonder what would hapwen after World war II was over.
Were prepared with suitable attitudes and techniques of cocoperation
trat would be needed after the Wwar?

When I 414 conterplate the post war problems, it was usually
within the franmnework of 2y previous church experiences. For
exaaple, the followling notes w ich I wrote in 1944 and 1945
respectively: "The .orsl Law," and "Our Responsibility" can

be recognized as a paraphrasing of ore traditional statenments
commonly ueed in religious services. I think that these statenments
represent a drive to integrate ny concept of scicnce, as it existed
before World War II, as a serach for truth with the ethiecs fron

the Hebrew-Christlan base of Western Civilization.

Perhaps a siapler statement would be AlbertSchweltzer's
rrinciple "Reverence for Life.,”

Problen 9.2: In what direction should oy own work be dlrected
to make a better contribution to the meeting of huran needs?
Should I change to =onme field of soclal science such as
socloleogy, or should I develop some perspective of the
relationship of my work to the rest of nmankind which would make
it easler for me to specialize in :y speclal field of eléctiricall
engineering?

The following note written in 1945 indicates the trend of oy
early thoughtes on the question. At that time I felt that a
change to the social sciences uight be wore useful, but I sensed
the possibility that remaining in electrical englneering and
heloing develop communication between physicael scientlists and
social scientiste night be a nore substantlial contributlon in
the long run, The possibilities of extending the usefulness of
electronic computers in the field of englneering and ultimately
more generally in the sccial sciences are scarecely cxplored
areas, For my earliser thoughts refer to pages 9-11, "What Shall
I Do About It?" (¥ay 13, 1945)

In Cctober 1945, I prepared a memorandum "Proposed Soclal
Englneering Resesrch Progran,” 9 pages? Figures 1, 2A, and 3
A Trhree-Dimensional Chart, Astrophyslics, andAlternatiye Forao
of Relatinnahip of the Arts and Scl=z=nces of Socio~-sngluesering
Probleas No. 1, Aug 1958 are from the above mentloned 1545
memorandum. In December 1945, I added a method of denoting the
stage of dsvelopment of any mtes in the series to prevent pre-
lininary hypotheses fron being confused with final conclusions.
The clasgification of stages A through T is desecribed 1n the note
"Why a Worklng Paper Braft" in Soclo-Engineering rroblems No. 3,
pp. 1li-iv,

¥ Now repr.’n;rad s SEP No 41
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ITHE MORAL LAW

There exists moral law in this universe even though it may
not be as clearly underatood by man ac= physical laws, Many of the
world's great religlous leaders heve seen theae lavs lﬁ varying
degreeg of clarity and translated them into the language of thelr
time and social group., Even though each man's interpretation is
somewhat different, we find two fundamental laws verfied by many
leaders in many groups,

The firat is that one must love the truth with all his heart
and all his mind. While the second follows that one must love his
neighbors &s himseif, On these two laws can be aonntructodkho
detailed moral laws proclaimed by the prophete of many different
religious and ethnic groups.

In our desallings with our nelighbors whether they be next door
AT on anothar contlnent and resgardless of what religious falth
they may hold, we have in these two fundamental laws, & scale by
which to mesasure the validity of our decisions and sctions. We
ahould exapine our actinons in business, politics, and international
relations by comparlaion against these moral laws, Froa history
and current experience we have seen and are geeing that even though
a few mey teunrorarlily -rofit through viclation of these laws, that

the loss to humanity 1s greater than the zain to the transgressors.

Frederick B, W¥ood
Noveaber 3, 1344
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OUR RESPONSIBILITY

We muat love the truth with all our hearis and with all our
ninds; we mst respect Lhat whieh is known todsy of the naturasl
law, but we must not be lnsensitive to new discoveries. Secondly,
we muat love our nelghbors 88 ourselves, O7 ire Lwo laws, the
second 1a as neceagsary as the first, but dosz not suffice without
the sustalning strength of the firet., With rheae two foundations

wa tilld on the good of the waat toward the awakening horizon of

LBERT SCHWEITZER ON "RcVERENCE FOR LIPE® - -

The following quotstions from Albert Schweltzer are of interest to
me in looking into the future potentialitles of information theory
in gulding oankind 's search for a fuller and more ethical 1life,

I Live for Other Life 1

Ethies le nothing elase than reverenc. for life. Reverence

for life affords me my fundsmental principle of oorality, namely,
that good consists in naintaining, assisting and enhancing

1ife, and that to destroy, to harm or to hinder life is evil,
Affirmation of the world, that is to say, affirmation of the
will-to-live which appears in phenonenal form all around me , is
only posaible for me in that I give myself out for other life.
Without understanding the meaning of the world I act from an inner
neceasity of my being so as to create values and to live ethically,
in the world and exerting influence on it, For in world- and life-
affirmetion end in ethicse I fulfil the will of the univeraal
will-to-1ive whichreveals itself ln me. I live oy 1ife in God, in
the zysterious ethical divine personality which I cannot discover
in the world, but only experience 1in aoyself ss & mystorioua
impulse., {Ethies, p. xvi)

The Driving Force of the Ethieal T

Thought must c=trive to find a formoula for the essential n:ture of

‘the ethical. In so dolng it is led to characterize athics as self-

devotion for the sake of life, notivated by reverence for life,
Although the nhrase "reverence for life" ney perhaps sound a trifle
unresl, yet that which it denotes la something which never lets

g0 its hold of the man 1n whose thought 1t has once found & place.
Sympethy, love, and, in general, all enthusimstig.feeling of real
value are suomed up in it, It works with reatless vitality on the.
mental nature in which it has found a footing and flirngs this
into the restless activity of a responsibility which never ceams
and estops novhere. Reverence for l1life drives & zman on as the
whirling, thrashing screw forces a ship through the water.
(Ethies, p. 25%6)

I. Charles R. Joy, editor. Albert Schweitzer - An Anthdlogy
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WAAT JHALL I DO ABOLUT IT?

As e s‘ruggle towand "The Brotherhood of 3ood Men” on this
world nrogressss., the foremost needs of the day change., In 1917
the need of the day was for nillitary action and the need was fllled
by the entry of *tre United States into World Wer 1. VWhen the
aratetice came in 151E some 'wople understood the nead of the dey
for international ococoperation, but this need was nct understood by
encuch necple, so the need was not fllled.

The falliure of tha .eague of Nations to solve trne interna-
ttonzl rroblens arising between 1932 and 1939 Indicated trat the
~erle of the world had not yet learned how to put into prectlice
* e ~napmandment “Thou shalt love thy neigzhbor as tihysalf" which
hael been oraacrad for ever 1000 vears.

Tn 1639 e mituaticn rescred the poist where probiems could
ne aclvsd cnly by cilitary aecilern or by universal passive resist-
aii~e. Since masgive resistance ves ot adopted by sufficient pen-
rie nt tne rieht time, the situation chsnged t2 conditions that
regiired ollittary action for scolution. The United Btates was elow
to voorrend thne internaticonal gitaation, but flnally responded to

tre re3d in 1941 by entr Lag Worlil war 11 after belng attacked by

tyg lhe Furmoesn Yer 1 nearing the and., and tne touchest part
At e Pactflie War ls ansut to atart, we ave a !United katlons
Sonl-orence oo Internatirnal Draznlzaticn which zlvee hope of v»ra-

Justoe scoetiiing mucy tere duct:esful than the old League of Na-
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Even though the hopes for a world organization look bright
now, there are many soc¢ial problems whieh must be solved in order
to guarantee oontinued successful operetion 8f the United Natlons
organisstion, A part of the need for military action is the need
for dasveloping and designing new devices for tiis use of the armed
forces. The need has been met and is still being met by the con-
contirated attaek upog these problems by the scientists of the
United Nations.

Although we atill have a war to finish I am giving some
thought to the situation after the Pacific War is over, Rapid ad-
vanceshave been made in recent years in physics, chemistry, blol-
ogy, physiology, and related fields. Cowmparatively more eomplex
flelds such as psychology and religion have farther to go to make
rosanible the proper use of the new inventions that man ean use
either for war or pesce.

I question whether I can adequately do my part in solving
the social problems of the day, if I continue speciallizing in
electrical engineering and physics, leaving the sosial problems to
my spare time. I am considering doing some study after the war on
the problem of establishing the "Brotherhood of Man" in our time.
This resclves 1taelf into two parts, The first 1s the philesoph-
ical approach to establiah the interdependent relationahip »~f all
men to one another in this woarld. The sscond is to atudy, propose,
and try out improved cractical techniques of ecooperation between
men sc that people can really say that they love thelr nelghbors

88 Lhamsslves,
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When the Pacific War is over, I propose to do some studying®
on two inter-relatsad asubjecta. The first would be more theoreti-
cal, coneaisting of research in some special ocombination of physics,
chemistry, soology, blology, physiology, peychology, and religlion,
The second part would be more prartical, cooprising resesarcr in
the field of economics on the problem of utilizing that which is
gained in the firest problem for the benefit of man. This plan may
be too comprehensive for any one person to handle, but I believe
that ! could make some progrees along erganizing and lialson work
petween experts in the various flelds after beconming more familiar
with the fields of ¥nowledgze mentioned in the first pert for which

I am nnt apecifically tralned,

Frederick B. wood
May 13, 1045

‘Note: Combinatlon of certain undergraduate courses in soclal
sclences with graduate study in flelda for which I ap
qualified,

— e e e e e e e e e e G et G R e v e eme R e it ema e aew e e

I circulated sonme of these notes cautiously to a few people
in 1945 and easrly 1946, I was suprised to find that people
thought that these i1deas which come loglcally from the
traditional rellglious ldeas of our civilization and from oy
reaponse to the developuent of sclence were 'radical ideas, '
Some people ralsed the questlion as to whether I had been
readlng communist literature, 8Since I hadn't been reading
radical literature, thie criticism made it necessary to get
som@ sanples of the literature of verlous radical groups so
I would %now what these critics were talking about, I was
more deeply shocked to find thag distingulshed professor
of hlstory consldered people wh 7Egmmunist literasture as
the scum of the earth. How can pegple prepare arguments

R i el = - - ”‘
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to refute one's opponents, if one does not read their arguments?
I ¢aw englineers afrald to even toueh literature that came in the

mall to them which they thought night be radical political
literature,.

I became scquainted with some soclologists, and to ay
disappolintnent found that they were usuelly looking for non-
controversial problems to do research on, while urgent problema
of world peace lay untouched by the experts whose training cane
closest to that required for these problema. These experiences
led me to seek a way to remain in engineering and to establish

some perspect've of the relationship of my work to the society
in which I live.

NOTE

Problem 9.3 on "practical perspective" and the abstract of "The
History of Elec!'romagnetic Theory" are now in Soclo-fng neering
Problems No. R 1-A.

The chart - PAST TIME : FUTURE TIE (Gaussian Time Scale) included
in 'he original version of thls issue wlll now ~e found in
issue no. _ 34~

F.B.w, Jan 18, 1961

I nlavfel.



