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SOCIO-ENGINEERING PROBLEMS

A series of working paper drafts on the subject of the social
relations of enginsering. My objective at this stage of the
series is to nake avalladble 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have occured to me in the past, but which were unpublished or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
formal opublication is intended, since unany of these notes are
fragmentary ideas that may be of czore value when other detalls

are filled in.

This series 1s oriented toward fulfilament of the first part of
the following definition from the Engineers' “ouncil for
Professional Beveloopment:

"The engineer wmay be regarded, therefore, as an interpreter
of science in terms of human needs and a wsnager of men,
money, and oaterials in satisfying these needs,"

Most uwroblems of thias serles are more detailed developmsntas of
the first problen:

Problen 1.1: How can engineers develop some kind of persaspective
to glve then a svnthesis of the aspeclialized fields of science
needed for them to fulfil thelr function as an interpreter of
science in terms of human needa? The mention of "huoan needs”
raises many socliologlcal questlons,

At tris stage of the series it seexms appropriate to take a deeper
look at why these problexs come up.

Problen 9.0: Wwhat ia the significance of this drive I have for
establishing some perspective of the developaent of ecivili-
zatlon and ny seeking an understanding of the relationship
of ny englneering work to the culture in which I live?

Many t:mes in the past while working on mathenatlical or
englineering problems the formal structure of the mathematical
space has suddenly appeared to me also as a representation of
some human problem, such seg the atriving of the common peoplse
the world over for a .peaceful solution to the lnternational
problems of the day. Thus the study of & covering theorem 1ln
mathematicsel set theory may suggest the existence of an equl-
valent covering theorem in dealing with the problen of world
peace.

Sinilarly the study of the channel capacity of télephone
lines for data transmiselon suggests that we have not paid
adequate attentlon to the channel capaclity of human beilngs--
--ourgelves, Perhasps different philosopinical systems in humnan
society play a role sinmilar to different wodulftion systens
in electrical comounication., Probably the rate at wnich
information is thrown at most people in our complex soclety
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exceeds each individual's channel capacity. Then each individual
must filter the informationfo keep within his capacity. This in
turn results in specialization which may leave wmany iaportant
probleas unattended in our society. The exploration of new
rhilosophical systews in humen soclety wight make a better match
between the problems and the human cheannel capacity to deal with
the oproblexas of our civilization.

Sometimes the emergence of ideas like these apomars to block
oy engineering work as if I was struggling with some ethical
problem. People have advised e to be less sensitive to hunan
needs, to becomd® tough and shove away such humanitarian feelings.
On the other hand, when I have succeeded in conmunicating these
derlvative ldeas to qualifled scclal sclentists who can pursue
themn, I have notlced that for a while oy completion of physical
englneering problens is greatly accelerated. An understanding
of what 1ls golng on would be of great value to myself. Perhaps
it is difficult to correctly understand, because unconscious
factors may be hlghly significant,

Thanks to scme of my friends ralsling questions about sone
of wny notes and syobols which ars gathering dust, I have started
to review some old notes whiech I had laid aside in the past.
Furthermore, on a1y last trip, I pilcked up a copy of Psyche and
Bymbol, A Selection from the Writinga of C. G. Jung (1) at the
the airport book stand. The following quotation from the
preface 1la particularly significant:

"The instinct to survive 1s aroused as a reaction against
the tendency to mass-sukide represented by the H-bomb and
the underliying politlesl schisno of the world., The latter
is clearly man-made and due to ratlionalistic distortions.
Conversely, 1f understood by a mture zind, the archetypal
praeformations c¢an yleld nuninous ideas ahead of our actual
intellectual level. That is just what our time 1s in need
of. Herélin, 1t seems to nme, lies an additional motivation
to pay attentlion to the unconscioug processes which in nany
persons today anticipate future developments." (2)

Also the followlng conmments of Vipolet de Lasilo froo the introduction
are very significant:

"Much of vYung's i‘nterest, like that of Paracelsus, has been
devoted to the teaching of the nedleval alchemists. Froa
the vantage point of modern psychistric and psychologlcal
observation, tre core of thelr endeavor has cone to revesl
itself as a search for the wholeness of the personality and
for the indestructible escsence of the soul whiech they
expressed in countless inages and syobols ranging from the
elixir of life and the philosopherk stome to the image of
the herpaphrodite. Zven the transmutatlon of base netals
into gold, whlich is comoonly assumed to have been the object
of their prsctical labors, had its transcendent counterpart,
for the gold 1ltself beczme a syubol of the pure lndestructable

1. Violet S. de Laszlo, Psyche and Svabol. Garden City, N.Y.:
Doubleday and Co.{(195&)

2. 1ibid., pp. xvi-xvii.
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essence whose sun-llke color reflected the izuortal quality
of the peyche., The stages of transformation which the
alchenlst believsd to have observed in the vessels of his
laboratory were transpoased in his laagination into the
aninated personificstion of the various elsments and sub=
stances which he was trylng toc synthesize into a new whole-
ness. According to Jung's conclusions the medieval
alchenical symbolliso represents a powerful upsurge on the
part of the unconsclous in the spiritual hiastory of Wzstern
Eurove." (3)

Further oy recent reading of Jung's "Five Chapters frono:
Alon: Contributions to the Symbolism of the Self" (4) has
given me some valuable insights into ay own wental and
enotianal nrocesses.

The consequences nf these developments is Lhat I now realize
that many years ago I partlally worked out these problens of the
relationshio of my enginesring work to the society in which I
1ive, but I had drop ed the ideas before completion after running
into hostile eriticism., PFurther exanination reveals that the
veriods during wh ch I have been able to concentrate in depth
surcagsfuly on apecific engineering and mathemstical problems
corresponded closely to periods of time when I have succeeded
in maintsining some nerspective relating oy engineering work to
an important ethicslly desirable gosal.

Problem 9.1:; How can mankind'e sesrch for a "moral lsw" be foro-
ulated in a generallzed way that can help people all over the
world check for thenselvesa whether thelr own endsavors are
constructive contributions to the welfare of the hunan race?

Back in 1937 I gave some thought to the role of the engineer
in society, but found trat there was little in vrint in the way
of intervretation of the hligh-sounding 2ins given in the
constitutlons of the major engineering socletieas. I thought
that sossibly taking & philorophy course would help answer
somne questiona. When I suggested to ay faculty advicor that
I take a philosophy course, he sld "Philosphy - - there's nothing
in 1t." GCince I didn't teke any »*i1losoprhy courses or other
crursed in the humanlities, I had to figure thrings out for ogyselif
with some help from talks and dlscussi~n groups at church and
YMCA artivities.

The chart on the cover of Socio-kngineering Irobleas No., 1
Aug. 1958, is a reproduction of & chart I made in August 194C to
help crganize oy thought in planning some meetings for a college
religious group.

3. 1bid., p. xxvi.
1;- lbldl ] pp- 1"60-
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During World War II there was a comzon goal - - the struggle
of the democratically oriented countries against Fasciam. At
times such as followling particular victories or setbacks, I would
sometimes wonder what would heppen after World War II was over.
Were prepared with sultable attitudes and techniques of cooperation
trat would be needed after the War?

When I did contemzplate the post war problemas, it was usually
within the fremework of oy previous church experiences. For
exaaple, the following notes wrhich I wrote in 1944 and 1945
respectively: "The iorsl Law," and "Cur Respansibility” can

be recognized as a paraphrasing of oore traditional statements
coamonly used in religious services. I think that theass statemsnts
represent a drive to integrate ay concept of sclsnce, as it existed
before World War II, as a serach for truth with the ethicecs fronm

the Hebrew-Christian base of Western Civilization,

Perhaps a sizapler statement would be AlbertSchweltzer's
principle "Reverence for Life."

Problen 9.2: In what direction should oy own work be directed
to make a better contribution to the meeting of human needs?
Should I change to some fleld of soclal sclence such as
soclology, or should I develop some perspective of the
relationship of oy work to the rest of mankind which would nake
it easier for me to specialize in oy speclal field of eladctricsal
engineering?

The following note written in 1945 indlicates the trend of oy
early thoughta on the question, At that time I felt that a
change to the soclal sclences night be more useful, but I sensed
the possibility that remaining in electrical englneering and
helping develop communicatlon between physical scientists and
soclal scientiste night be a nore subastantial contribution in
the long run. The possibllities of extending the usefulneas of
electronic computers in the field of engineering and ultimately
oore generally in the mociel sciences are scarecely cxplored
areas. For ny earlier thoughts refer to pages 9-11, "What Shall
I Do About It?" (May 13, 1945)

In Cctober 1945, I prepared a memorandum "Proposed Social
Englneering Research Progran," 9 pages. Figures 1, 2A, and 3
A Three-Dimenslonal Chart, Astrophyslcs, andAlternative Fora
of Relationship of the Arts and Sciences of Soclo-Znginesring
oroblens No. 1, Aug 1958 are from the above mentioned 1945
nemorandumn. In December 1545, I added & method of denoting the
stage of dsvelopment of any mbtes in the series to prevent pre-
lininary hypotheses from being confused with final conclusions,
The classification of stages A through T is described in the note
"Why a Working Paper 8rsft” 1n Soclo-Engineering Problems No. 3,
pp. iii-iv.
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1HE MCRAL LAW

There exiats moral law in thig universe even though 1t may
n>t he as clearly underatood by man as physical ‘aws, Many of the
world 's great religious leaders have seen tness laws in varying
degrees of clarity and translated them into the language of their
time and social group. Even thousgh each man's interpretation is
somewhat different, we find two funianental lawa vaéfiod by oany
leaders in many groups,

The firat {s thet one must love the truth with all his heart
and all his mind. While the second followe that one must love nis
neighbors as rimself, On these two laws can be constructodhha
detalled moral lawe proclaimed by the prophets of many different
religious and ethniec groups.

In our deslings with our neighbors whether tney be next door
AT sn anothar continent and regardless of what religlous faith
they may hold, we have ln Lthese two fundamental laws, & scale by
which to zeasures the valldity of our decisions and sctions. Wwe
should exactine our actions in business, politiecs, and international
relations by comvarision against these moral laws, Froms history
and currant experience we have seen and ars geeing that even though
a few may teunorarily - rofit throuah viclation of trese laws, that

the lome ‘o humanity 1s greater than the zain {o the transgressors.

Frederick B, #Wond
November 3%, 1344

B2
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SUR RESPOLSIBILITY

We muet love the truth with all our hesarts &nd with all our
minds; we muet repoect L:at wiiiech le dnown todey of the nstural
law, »ut we must not he insens tive o new Aiscoveries, Secondly,
we must love our nsiechbora 88 ourselvea. 07 treée two laws, the
gecond i & noceassary as the firat, but doss not suffice without
the sustalning etrengtn of the first, +#ith rhese two foundations
wa Duild on the cooed nf the ~ant toward the awakaning horizen »f

thl-fu%ﬂf’. Dorerior L oLant s ey by 1945

ALB<RT SCHWEITZ:ER ON "RoV&rENCE FOR LIFE" -

The following quotetions from Albert Schweltzer are of interest to
me 4in looking into the future potentlalitles of inforamatlon theory
in gulding mankind's search for a fuller and wore ethlcal life.

I Live for Othser Life 1

Ethies le nothing else than reverenc: for life, Reverence

for life affords me oy fundsaoental princlple of oorality, nanely,
that good consists in maintaining, asslsting and enhancing

l1fe, and that to destroy, to harm or to hinder l1fe 1s evil,.
Affirmation of the world, that is to say, affirmation of the
will-to-live which appears in phenonenal form all around me , 1s
only possible for me in that I give nyself out for other 1life,
Without understanding the 1eaning of the world I act froo an inner
necesalty of ny being so as to create values and to live ethically,
in the world and exerting influence on it. For in world- and 1llfe-
affirnation and in ethics I fulfill the will of the universal
will-to-live whichheveals itself in me, I live ny 1life in God, in
the mysterious ethical divine peraonality which I cannot dlscover
in the world, but only experlience in ayself ss a& aysterious
impulse, (sthica, p. xvi)

The Driving Force of the Ethical *

Thought must <trive to find a formula for the essentlal n-ture of
the ethical. In so dolng it is led to characterize 3thics as self-
devotion for the sake of 1life, notivated by reverence for life,.
Although the ~hrase "reverence for life" may perhaps sound a trifle
unreal, yet that which it denotes 1s scmething which never lets

go its hold of the man in whose thought it has once found a place,
Sympethy, love, snd, in general, all enthusisstlie feeling of real
value are sunmed up in it, It works with restleas vitality on the
mental nature in which it has found a footing and flings thie

into the restless activity of a responsibllity which never ceames
and stops nowhere. Reverence for life drives a man on &8 the
whirling, thrashing screw forces a snip through the water.

(Ethiecs, p. 256)

1. Charles R, Joy, editor. Albert Schweltzer - An Anthdlopy

™ . AN ) e - oy
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W-AT SHALL I+ DG ABOUT IT?

As tre a'rupggle toward "The Brotnertonod of 3o0d Men” on this
worid nrogressss, the foremnst neods of the day change. In 1917
the nesad of 'he deay was Tor ziiltary actlon snd the nsed was fillad
nv the entry of tre United States into World wWar I, Wwhen ths

aralstlce ~ame ‘n 1918 sone ecple understood “he nsed of the day

o international eoorerarion, but this need wie not understood by
ansueh necle, g0 tne nee’l wag not Tilled,

Tre falliure of ‘e League of Natione tc solve tne interna-
ti.onsl rreblzas avising betwesn L9%° and 19%9 indicated tret the
e cla of the worid cwed nol vet lsarned mw to put into practica
Sy s qpandoent "Thou ghalt love thy nslahbar as trvaalf" which
ned heen orasccgdt Cor oyer 1N vears,

nolerd re siteatton rescred Lhe polnl where probiasms could
v aclead cniv by o L'tary asticrn or by wniverssl pszalve resist-
e, Sinca vesailve reasglstaiice ves not adopted by suflfielient neo-
~ie oat e rleibt time, the gituaiion schsuged Lo condltione toAat

arion for soiuticon, The nited Btatsg wag = iaw
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eoorooovmand Loe Lpternaticonsal siftaaricn, bul finally responded o

tie oo3d in 1341 by entarlap Worlil wear 11 after belng attacked by

e Ui EBUMoomEr. War le ngRTing Llw o end, apd toe touchesgt part
e Taet i War lg oaveount to stAXt, we nave a Imitad Nattona
arre ~n Internaicosl Jraxoizaticn whicr Sives hone of npa-

e N GE muar cova p o cmafol tmgr trna old Logagua »f Ng o
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Even though the hopea for a world organization look b®right
now, there are many social problems which miet be solved in order
to guarantee ocontinued successful operation f the United Natlons
organization., A part of the need for milibafy action is the need
Tor developing and designing new devices for tlie use of the arned
forces, The need nas been zet and is still being met by the eon-
contrated attack upog these problems by the sclentists of the
United Rations.

Although we atill have & war to finish I am giving some
thought to the situation af‘er the Pacific War 13 over, Rapid ad-
vanceshave been made in recent vesars in physics, chemistry, biol-
cgy. vhystology, and related fielda. Comparatively more complex
fields such as psychology and religion have farther to g0 to make
enible the prover use of the new inventions that man can uae
aiiher for war or peace,

I gqueation whether I can adequately do my part in solving
ti® sceisl problems of the day, if I continue speciallizing in
slectrical engineering end physics, leaving the soelal problems to
my =rare time. I am considering dolag some study after the war on
tha rproblem of sstablishing the "Brotherhood of Man® in our time.
Thie resslves itmelf into two parte., The first 1sa the philesoph-
teal anprosch to establiah the interdependsnt relationsnip ~f all
man ‘o~ one ancther ia thisz warlid, ithe sacond is to study, propose,
ang Lry out larroved rectlcsl technliques of eooperation between
man B tnel penple can regllv sav that trey love thelr neighbors

aa Linasvselves,
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When the Pacific War is over, I propose to do some studying®
on twe inter-related sublectas, The first would be more tneoratl-
cal, consisting of research in scue special combinsatlion of physics,
chemlstry, zoolowy, binlogy., physiology, psyciolegy, and religlon.
The seeond part woul? he more -ranrtical, cozprisi=g researci in
the Tield of econnrice on the nroblem of utilizing that whieh 18
gained in tie first rrodler for the beneflit of man. Thies plan may
be tee comprahenesive for &ny one person to handle, but I belleve
tnat { cnuld sake some nrogress aleora organlzing end llalson work
betwern experts in the various fields after becooing more famillar
witr the fleldas of kKnowledze mentioned in the first part for whi~h

I am not areeifically trained,

Fraderick B, wood
May 13, 1945

‘yate: fomhination of certain underaraduate courass in soclal
sciences with graduate study in flaids for wrich I anm
qusalified,

— e et e rew e e wew mrn v we mr n wn e mas et e e mmm wmE ek e e e mes mme eme oews e o

I circulsted scne of these notes cautiously to a few people
in 1945 and esrly 1946, I was suprised to find that people
thought that these ideas which come loglcally from the
traditional religlous ideas of our civilization and froom ny
response to the developuent of science were 'radical ideas.'
Some people ralsed the question as to whether I had been
reading communist literature. Since I hadn't been resding
radicazl literature, this criticism nmade it necessary to get
some sanples of the literature of various rasdical groups so
I would know what these critics were talking about. I was
more deeply shocked to find thgg distingulshed professor
of history considered people w ?ggmmunist literature as
the scum of the earth. How can pegple prepare argunents

[

(
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to refute one's opponents, if one does not read their arguments?
I saw englneers afraid to even tough literature that came 1in the
nall to them which they thought might be radical political
literature,

I became acquainted with some sociologists, and to oy
dlesasppointoment found that they were usually looking for non-
controverslal problems to do reasearch on, while urgent problems
of world peace lay untouched by the experts whose training cane
closest to that required for these problems. These experiences
led me to seek a way to renmaln in engineering and to establish
sone perapective of the relationship of uy work to the society
in which X llve.

Problem 9.3: How can englineers develop a practical peraspective
of the relationship between engineering and science and
sopclety?

In 1946 I devoted considerable thoght to this sublect., A
seninar paper on the hiatory of electronagnetic theory sumamar-
ized my thoughts as of that date.{(l) Since the panuscript was
never publlshed, and the abstract is ocut of print I am reproducing
the abstract in this lssue of Soclo-Engineering rroblens,
Although there are nmany points which are now out of date, the
baslc thesls is still relevant to the problems of our civilization.

1. Frederick B, Weod "The History of Electromagnetic Theory,"
Unpublished seninar paper, University of California, Berkelsey,
59pp, Jan 10, 1947. Copy on flle in University of Californis
Library.



