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The editor of the Prnceed{ng§

of the Institute of Radio Engineers [
Ssked for comments, thoughts, and
observations on the desperate need
Tor intimate understand?nﬁ and mue-
tual cooperation between "the two

cultures™ of C. P. Snow(i), In the

June 1962 issue, Lawrence Fleming in
discussing the two cultures, says:
"The third and most {mportant ques-
s how free is helthe engineed.
Nearly ai 'l

tion
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i An Engfneer Changes Hats to Symbo!ize d
y His Three Different Roles and Hﬁe-- F
i Attempt to Correctiy [dentify-
In hhat Ro}e He

SR ———

IR

“tists and engineers are full-time
and are resiricted from communica-
: ofFicere."(Q)

: I have found that the restric-
tfons on freedom of speech of engline
eers are nowhere near as severe as
is implied by Mr. Fleming., By oper=
ating in accordance with the rules

i/ of the National Society of Profes-

&ional gineers in regard to the

. engineers' duty to the public wel-

i Tare, and his responsibfiity Lo pro=

I tect his employer®s interests,” I
was abje to present a paper-on the

. social responsibility of engineers

J .at the 1959 Western Joint Computer

! Conference.(3) At the orai presen-

| -tation of the paper, a cartoon sim-

i flar to the one on the left was

} quite usefui in making it clear that

; I was speaking as an individual c¢ite

i fTzen, not as a representative of the

corporation. At that time I had two

“hats, now I have three as ShOWn in

the cartoon on the jeft in Fig. .

A more complete analysis of
these guestions was developed by
Canning and Sisston by abstracting
my 1959 WJCC paper and combining

N \J L .
Dean of Boovz, Allen & Hami fon.\&)

TTTUELJ. . “The Two Cu. Culturea.

. Proc. 1.R.E, voi. 5O, Np 2,
r@b 1§8 D. 1?90

[ 2¢ "Discussron of the Two CulturEO“
. Proc, I.R.E., vol. 50, No. 6,
| o Part I, June 1962, pp. iB47=51,
4.3. ‘F. B. Wood "The- Social Respon—'
I sfbf!ity of Engineers and Sci-
! " entists, 1959 Proc. WJCC,
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My method of preparing tHe soc=

fal responsibility paper wag 1o €olw | _*"“”°~“*"”°fhﬂm'““'"iﬂu“““‘“"”""‘h e

N . saterleds in tatiofylog thage nerdn  men o0 8,00
lect some old notes of mine written Tt Bonblas of*huzen oida W;— mcluw!}l’il P Uana.
.

guring the period 1940-1947 as a N : . - .
wypreduct of various discugsions ] * ) s
nad had fn church groups., Then 1. e : . i

selected some of the more appropriate . _ J
material and Prepared a serfes of s A LY et W

. s
~ o ; .
noteo called "SociowmEnginearing oo /_._.... i R UPIRTPRROTRE Sol
’ lInj-‘ f'h)ﬁ"' L—'_~,..-—‘ N

Problems, "The Tunction of theae notes .

was to provide a limited distribu- , 'nlhukz'lﬂl { ‘ ]

tion of the ideas for discussion g P | debeaca iﬁiﬁ:ﬁj
prior to editing for’submissfon %o b | m__4§7'\,/' 1 '
established journals and engineering ﬂ,h“MpJ [ T

.,...._-..-.-..-.,.-

societiesy , . e

to this series. For each 1ssue,

am listing the number, dates gf con-
ception or first draft followed by o

issue or révision date, then title w‘o o “1“““”“ Jfgﬁﬁﬁﬁ_

or topic’:and then an abstrdct of _ .l _ \\J/ _ Y
the text, and then notes on signif- fﬁf'f . /P\\‘*T-v*”"
; - ‘ g O
icant comments and criticsm‘_ ; i “\__L~

el L
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Al this 1ime I am reviewing L _\ 5”“mw~ \HM i

the scope, histoery, usefulness, zand i v ;%“udn T L /.
. A L] Ar 2 \_'D - -
general comments received in egard !i i i /[ Selica ;—la&.
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SEP No, ! Au (1G58{8/28/40.8/30/68), « ~..Tislds of cclinee ta agsist tla enZina r tn &2oeloping ¢ 1
"THE NATU;RE OE- Tag éOéIA{ REgégNé?w) b - tluptacpratatien ¢f nel.o nce lo teroa of bsn nt oy

SILITY CF ENGINEERS." Fig. 2 on the | This probiem was also brought to my
cignt is reproducec from this fasue., ' attention by an editorial in the

This diagram does noil scive any prow Journal of Applied Physics of October

1

'
blem, but serves to focus attention j T950:  "Archibaid Mactefsh (&) has
upon the related problems ot sociaj made a deciaration and a challenge.
responsibiiity and need for a syn= o He accuses physicists and scholars

thesis of the special fieids of S in ail Tields of having divided
science and the humanities. It 1s learning into narrow cubicles; each
a start in approaching the problem . partifcular scholar being conscienw
which E. M. kLignon cails "logic= .+ tious, iaborlious, competent and
tight compartments,” a process by . supreme in his own f[ittle section
which many peopie who call themselves - but absolutely disinterested in the
"Christfans" avoid applying the ethics socliety or the culture that has
of their religion to thefr dafly t. made his bit of freedom possible
lives.(5) S or fn his responsibility for fts

b ) Comme continuation.-oocl (?

‘“burtng World War 11 the American

— - people responded to the challenge of
; " i the Nazis, Fascists, and Japanese

ZZLg?égaéigz:ggeéann%%EEEE%%;sion‘P Militarists who were attacking the

smo Rocagclates, |140 South Robertw). commen elements of Western culture

son Blvd., Los Angeies 35, Calif, ‘1. upon which our traditfon of reedom

vol. 7, No. 2, Feb l96i po. |3_ o and goals of democracy are based.

G I o ! RUU

Ernest M. ngnon, The Psycholo j*ﬁ 6. Archibald Mackeish, Jhe Irrespon-
- of Christian Persomw I .- 'sibles. N.Y.: Duei! " STone and
Macmlllan Co. £I937), pp. e Pearce(iokO)

i5 . ‘ T 7. "The Irrespcnsibies,™ Journal

_Oct 1940 po 6?5;’

|
'*.l, N

Applied Physfcs, vol. TT, ne. 0,
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Our sciencists responded with
enthusiasm by working on various
military prejects to give the Allfes
the needed wezpons to beat the Axis
Poviers. In the time of crisis the
intellectuals both scientists and
humanist schelars cocperated for the
common goal of freedom. When I had

days ofT and vacation time during
my work cn radar development during

Vierid YWar II, I sometimes wondered
about what the sftuation would be
z¥ter the War. Would the specialist

be able to cooperate’in working for
common human goa[s, or would Archi-
bald dacleish
again? I Jotted down some of my
thoughts in notebooks which saved fo
future use. Fig. 3 (8EP No.
iliustrates the trend o7 some of my
notes of that period. The circie
and spiral show how as society evoi=

I, Fig3;

s criticsm be applicabie

r
i

“human beings”

SURVIVAL=ART-SYMBOLS-THECRIES~PROCF .,
The spiral is symbolic of the repesat-
ed c¢ycling through these stages in
regard to different levels of natural
phenomena.

1 fiund it difficuit to find
people interested and competent to
review these fdeas locally, so I
mimeographed SEP No, | and sent copies
to various university and government
research departments for comments.
Professor Dame Kathleen Lonsdale, F.R.S.
Unfversity College London, suggested
that F, Creedy and Preof. W. Taylor
Thom, Jr., might be interested.

Mr. F. Creedy suggested that a goal
such as "To produce nobie and happy

f.s needed in order to
coordinate the various activities I
included fn my notes. He also brought
attention to the philosophy developed

ves, people concentrate on probiems in his book The Next Step in Civili-
in the approximate order of: zation. (8) Dr. thom's ideas on these
! .
~ &9, 35 r
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nroblems are published in the first
publication of the World Academy of
Art and Science.(9) Through contacts
"~ the Society Tor General Systems
«search I found that Sr, Walter Dupouy
oY Caracas, Venezuela, had developed
a diagram similar to my Fig. 3 and
Or. Raftael Rodriguez Delgado of Caracas
had a table oroantized simtiar to my
checking chart of Fig 4A.(10) Lord
Bovd Orrywhe is now the President of
the VWorld Academy of Art and Science;
vrote "Best wishes Tor your auccess in
getting engineers interested fn the
great problemsof our age."
Fig 4 {llustrates the transforma-
tion from the checking chart for assigta
ing an engineer in developing contacts
and unde;sLanding cf thz ralationship

of his work to society (:f; LAY to a
chiecking chart Ter treseing the possible
social consequencas o7 & narticular:

project {Fig 48).

In the Tirst version of the social
responsiviiity paper {SEP No. 1), 1
included reference to reiigion in the
¢iagrams anc by way of & gJucte Trom

11K Magazine. 11 The . mandscript.

, Tha CMy That Hat A HBART ™

notes I received many valuable com=-
ments from pries.c, ministers, and
rabbis.

TT. EdTtortal "Common Ideal™ THIHK
Magazine, Octeber 1952,

SEP No. 2 Sept 1958

9/30/57-11/12/58)
"SAN JOSE 2008 A.D.

80c10[ogy-Fictxon)

!
SAN JOSE 2008 A.D.

A Fiarewr City in hc.-ﬁ-lw of iemic Eminy | Rendom Aam Accaomiirg,

‘-1 . Souid] Pleowtariantand Drtherly Lowe,
‘
o A FRoFILE OF
) A PROTUE
h PROFRE OF  MM'S THOBHT  Op Tur yumbsk A pRIFIE OF
P THE MISTORY M Mol OF InvErdMtard W 2D FwWER
oF The MO hisoTERES PRLUK TioN
- E.-m TH L
l ()

”

£y

was too la.ne for .use at the 1959 ¥
computer conference and the sections . ;i 5
on rejigion were ief% ocut. 'After the e e
paper Was publishea Canaing, Sisson : ?ﬁﬂﬂﬂ»uwmmmsﬁag gé -
and Associates sugves\,‘.d that profes~ | A FAMILY‘AT ART GALFRY, ETT, g A §
sional and lay religious leaders be ™ THE HEMRT OF ——————— e
©added to the list of coasultants in L THE CITY. views Rs
. . : | ~ "
Fig 48.(4) Durtng the writing of these Mnos T e A PROFILE OF
S ! HoPR FOR TRE Fytump, | DOWN TOWN
§. F. Creedy, The Next Step in Cive \ y :

i

ilization. “Toronto: 1he Ryerson = |
Press{955).

9. . Taylor Them; Jr., "Science and
Enginceringe—and the “uture of Man"
pp. T47-300 in VYorld Accdemy of
Art and Science, Publicazion No.l,
edited by Hugo Boyko, fcience and
the Future of Mankinag, “The Haque,
The NetherTands: Or. Lu Junk Pub-
[ishers{1961)

10. Revista de SINTESIS, Tomo |,

Taracas, Julio-Setiembre 1954,
Walter Dupouy, "Era Atomica, Era
de Sintesis" pp. |3-23,

Rafael Rodriguez Delgado,, "Esquema
del nuevo pensamiento(Hacta un
nueve organo filosofico)"pp 25-48.

- tutions

(.

The above Fig 5 illustirates the
phiiosophy of applying conceptis of
historical perspective and information
theory together with the idea of
developing ways of helping man remain
close to nature eventhough he is
highly organized into a cofiplex in-
dustrial society. This note gives
some clues as to how we might remain
human and maintain democratic insti-
in an era where the previous

protections of private property have
" been attenuated by the encroachment
‘'of large corporations and government
institutions,#
. #5ee 1. K. Quinn, "The Individuai in
o a Business Society” The New York

. Boclety for Ethical Culture(1953):

¢

!
i
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The remaining issues of Soclo=  TION THECRY. The potential yalue ‘

Engineering Problems are iisted out of Cybernetics and Informaticn Theory
of numerical sequence in order to - ie indicated as a goal in Fig 7.
follow a more logical sequence. -

SERP No. 3 Oct-Dec 1958(1/23/57-2/12/58}
$EP No. 13-A%{1/10/47-5/8/62) "THE "FEEDBACK CIRCUITS IN COMPUTERS AND
DILEVMA OF SPECIALIZATION:. FUTURE - SOCIETY"(18&v pp.)

PERSPECTIVE" (6&!i ppe)s -

This note !s a first step in
Fig & fllustrates the problem of showing how a start can be made fin

- specialization,leaving inadeguate - bridging the gap of specialization
coverage of the major problems of our +through the concept of negative
age while engineers and scientists feedback fn cybernetics. :
attempting to cover the total problems More recently Margaret Mead has
are in danger of diluting their ef- circulated an extended abstract of '
Tort. ' a paper suggesting "a restatement

of the Soviet and the American socige
I‘economic-pol{ticay%ystems in cyber-"
" netic terms'" in ofder to enhance
the possibilities of fruftful com-
munication between the U.35.8.R., and
the U.S.A.{i2)}

" BEP No. 5 Apr=Jun 1959(12/13/57-

- 7/3/59) “THE UNITED NATIONS, IN=

\ 'FCRMATION THEORY, CYBERNETICS,
AND DECISION THEORY"(I158&B&i{ pp.)

! 1, L 18

P . fos. [udp,my wcp,n)

Yoo I [ u (B 8) (B8

Dy vl 8) winy )
- ~ T Lo H= 'Z'ﬂ‘&’? * . ’ " i
5 sguTInes | . e Utility Fl!;fi Mairix la :
. . ENGNEER U .i ; . Knhl'n-\.l.og :f Negatlve Estrepy ~ S . ‘5;‘;:3;%: : i

BUENTUTY | ! i INPORMLTION THIGRY Tt THEGAY
. I + ' ' L‘
\ N 1\ .
: i s T
Figure E SatiML i ;.

vie oF ; T i
: . SSLENTING ' : ™
M ®» A meaiurs of sne’s CNOWLLORE : . \
specialization in the 'ﬁ : H . : '
study of phenomens P, ‘, " . A ) i

) Figwre Negatlivs Teedbeok Clroult
P n Type of phanengna, vorying la ODIrBERXETICE

I
!
vl e wroloniaty : ' g
paychetagical, and sosini - I Ll w“ﬂ )
P"‘m-nh&’ . ‘ ] ) ] 1 ! ‘:7"‘ !
Puevar This in an evarsimplifization for appramimati digcutiion. ‘} ‘ . ‘_H.(:_ UN:'Tm 1
(Fiq_6_ ] SR beigusriors ;
The required breaktnrough accross e Fia 7
the narrow fields of sgecialization —
will not come by the exhartatlion of

religious leaders or by the c¢hallenge
of great humanists !ike Archibaild
waclLeish, Conceptual advances which
permit bridging the gaps of special-  portant than obtaining a numerical
izatlon must be founded upon the-dis- angswer that might be wrong due to

- covery of related phenomena in d1ffer-ﬂ-erroneou3 assumptions.

ent fields or phenomena on differnet .

ievels of organization which have com= TZ"Note in ITEMS, Nov 196!, Soc. =
mon form such as the negative Teedback . ;for General Systems Reséarch .
circulits of CYBERNEI-ICS and the CONm . TB?HUn{ted Nations Plaza Ne\.,v N
cept of channel capacity of INFORMA- . - vork 17, N.Y. . o

sion Theory here is to assist
peopie in recognizing all the sig-

The role of Statisticad Ceci- §
|
-nificant factors, which is more im=

E ' '
! . I
e shernat " it akin insssmam; e e ik i sk - T T |
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"REVI = SEP No.

‘Ffa g |
“ibliography on Social == ..

esponsibility of
Engineers and
Scientists.

Problem 4,11 wAre we
inereasing our knows
ledge ov man and sSoC=
iety Tast enough to
keep pace with the
cxponential rise {n

ToTAw
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S5EP No. l8-8(7/7/57f§/3

1/67) "THE
_LOST SYMBOLS

.

¢ AND THE KO-
' OSPHERE"

As we pass
fnto a new epoch
of the gecologi=
cal history of
the earthee-
man needs a new

ok
:

world power produce P*** | perspective,
tion? 4 Through the
L+ Miost symbols," Gx)
P ] — - . d,th '-‘woo 1; -Lha Ethical
9 g -, teachings of the
3 peigoLeum | Church became r
Cise « real and personal
2E . to the individdal.
v I What will
L% iocs L be the symbols
Sg A af the new era
e ¥ [
3Ew | T
w LIGNITE i -
| '_,_%" {hrome -
04— . -t ‘
1330 10 LEL 960 el

SEP No. 6 July 1959(10/1/59)
"ART AND SCIENCE,

WHY A WORKING

that will link
the myths man
e believes with
‘ +the great cre-
ative poten= !
-tialities of

this new epoch?

L Will the o
PAPER ORAFT, LIST OF PROBLEMS, symboi of the
AND INDEX W . ‘ era be an Elvis
- SYpMBoLS o
. 5‘ Presley, a Davy
Crockett, or an ALESRT Fig 10-00 -—‘ ‘
Albert Schwelitzer? - R Rl 1
Or will man : ﬁ%swgﬁ-ﬁ Q
yellow create some new A& |
! : symbol? ' =
] E ‘ Wiii the ; o .
slue power of atomic \\\\?
- and hydrogen | !
NS bombs be the N7 k/é\
o symbo! of the age? S E Y
A7 Or wild 1t becthe | “Revererdefor Life'
A ' ' ———TT control of
AToMic BomB ‘f\ Cybernetics? J
: ! I3, Rev. John
e Fig Harrell,"The
e 9y v Lost Symbois,"
et Sy lo-E. | filmstrip,
: . - : f Tﬁ?' Chicago: Soc.
o Dty for Visual
A Man and Computer Struggling té Cope ' 3 "Education
with the Problems of an Increasfngly RO W "TT"? . ation.
Complex Society.. =3 .‘*,npacij
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SEP mo. 7 Aug 1959(8/11/59)
"oROBLENMS TO BE REFERRED TO THE

SOCIETY FOR GENERAL SYSTEMS RESEARCH"

Notes on goais; free parallel think-
ing in respect to interdiscipiinary
research; definition of general
svstems theory; and problem of dis-
tribution ov prefiminary hypotheses.
Includes a sample of distribution of
space in a public buiiding to re-
ligious groups on the basis of the
neqgative entropy of the membership
statistics and some social and psy=
cnological feedback loop analogies,.

SEP No. B Sep-Dec 1959(5/2/60)
"IHMAT IS THERE ABOUT SOME ,OF MY
ARTICLES VWHICH MAKE THEM DIFFICULT
FOR PEOPLE TO UNDERSTAND?"

Word-Trequency distribution for SEP
Mo, | and comparisén.with Zipf and
Mandelbrot distributions,

Anailysis of sentence structure and

choice of words using the criteria

given by Fiesch.(l4)

T, Rudait™ Flesch, The Art of Readw
able writing, N.¥Y.: Harper and
Bros..1949), p. 213 and inside
Covers., . .

SEP Nos. 9-A & [0<A (11/25/46- .
3/13/62) PARTS 1 & I1 of "PARTIAL
DERIVATIVES .OF HISTORY" \

Introduction-J.C.Maxwell on analysis

vs, syntnesis; J.G.Crowther on the
Royal Bociety; and "Partialﬁhiator{es

of different orders.,”

Fifith order parital history of the
Univerge .

Feurth order partial history of the
Earth .

Thircd order partial history of Man

Future Perepective; Sunplemcntary =
Discussion; and Selected Bibiio~-
graphy.

ISEP No. I2uA (1/10/47-5/7/62)
"HISTORICAL PERSPECTIVE: SOME NOTES

" ON THE RELATIONSHIP BETWEEN ENGINEER~

ING, SCIENCE, AND SOCIETY"

The engineer and human needs; disa-
tribution of emphasis in SEP No. {l=A;
occurance of events of the universe
fmportant to mankind, the geological
era of the earth,-.and the de. . iopment
of mammals; and development of man
and the development of man's thinking,

SEP Nos. I4-A & I5=A (5/21/47- ;
5/11/62) “"EXAMPLE OF USE OF CHECKING '
CHART, PART I: CHECKING CHART,
HISTORICAL PERSPECTIVE AND WORLD
POWER PRODUCTION; PART. II: TIME
SCALE OF ATOMIC ENERGY DEVELOPMENT,
ESTIMATING PRIMARY PILE LOCATIONS,
SECONDARY- PILE LOCATIONS, ATOMIC
DEVELOPMENT AUTHORITY."

SEP No. 16-A (8/13/56-3/12/62)
"PROBLEMS OF THE RIGIDITY OF CLASS-
CAL DISCIPLINES AND OF SPECIALIZATICN"

The need Tor developing coopera
atfon between different Tields of
specialization in science and engineer=

~ing {s discussed and the following

approaches are briefly reviewed:

(I? Development of "engineering

scientists.”

2) Encyclopaedic co-operation.

3) Relationship == cyciical changes

snd trends. ‘

4)  Common philosophy.

5 Common elements & form.

[ Transfer of technique from one
Tield to another.

Second order partial history of Science .
First erder partial history of Physical;SEP No. 17-A (4/11/57-6/19/62)

Sciernce.

SEP No. I1=A (5/26/47-4/2/62) "THE
HISTORY CF ELECTROMAGNETIC THEORY."
Abstract (9&i111 pp.)

Introduction; Perspective; Qutline
_¢T the History of Electricity and
lagnetism; Basic History of Electiro-
magnetic Theory; Application of .
Electromagnetic Theory; Application -

to. Microwave Wave Guide Transmisslon; -

~

. S
ot L e ey e v T s e ey e
el i \ Lot TSRS PR RN I TP S W R

"COMMUNICATION THEORY IN PERSPECTIVE"

The problem of communidation and
control is the central problem of
contemporary society. 7The concentra-

~tion of the philosopher upon preci-

sion of measurement and precision of
definition, although essential for
“scientific progress, tends to neglect
human Teelings, so that we can lose

. our humanity. The three levels of

communication theory: namely, the
technical, the semantic, andltheﬁ

o b

;
Ao
“

e e T S ,,J;-_

e IR L L T i R S
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i i ' i y of human civilie
ffoctive must all be developped to maximize the negentropy o
'zation. The confusion petween "myths," "facts," and "truth" must be
properly understood.

t
'

CR) N: THE SILENT CONQUEST valid, if we fTail to do something
CYBERHATIO c . about’them. However the deveigp{ng
A recent report to the Center for of teaching machine?, Ehe possibil=
study of Democratic Institutions by {ty of Dr. Lassweil's "“social plan=
O-. Donald N. Michael indicates a ser= etaria" and studies of the eocial

jous possibility of the faflure of order such as those made by F. Creedy

"d ti { | toels which,

‘democratic institutions ito survive the show us the potentia ,
Tutl im;act of cybernetics and autos can be ugsed to make Dr, Michael's !
mation. I-feel that his warnings are predictions fail. :

-~

Since returning from some engfneering work {n Europe in the summer of -
1961, my thoughts spontaneously regrouped into an outline of a proposed
book as 7Toilows: The afm of this proposed book is te bring to the -educated
layman who is interested in peace and freedom, a grasp of the theoretical
tools of engineering and science that might be useful analogies in devejop-
ing projects for peace and freedom, . The objective is to meet the challenge
of the NOOSPHERE {Vernadsky) without the "ALIENATION' of Pappenheim, Fromm,
and Marx through expedidting the "UNITARY PRINCIPLE" of L.L. Whyte, through
untiiization of the analogies of CYBERNETICS (and Information Theory) as
Torscen by Wiener, and exitended by Ceutsch, without waiting for the present
generation to dielMax Planck], and further salvaging the synthetic concepts
o7 Comte and Lester Ward as a guide to the process of transition to the third
<tage of RosenstockeHuessy: [1] truth fs divine and has been divinely re-
caiecd(Anglem}, [o] truth is pure and can be scientifically represented
(Descartes), and L34 truth is vital and must be social!y‘represented(Rosen-
. stock-Huéssy).
PART I: INTRODUCTION .
. Introduction. Oiagrams based upon checking chart. ‘
2. State of Western Civilization. Wisdom of Confucfius; Ten Commandents of
Mcsesjand Teachings of Jesus. Philosophy and Sociology of August Comte;
Philosophical and Economic Theories of Karl Marx; and Sociclogy of Lester
Ward. Freud; Jung; and Adler., 'Out of Revolution' E. Rosenstock-Huessy;
Notebooks of Simone Weil; and 'Alfenation of Modern Man' F. Pappenheim.
The Ncosphere of Teilhard de Chardin; and Biogeochemistry oi Vernadsky.
'Accent on Form' L.L. Whyte; and 'May Man Prevail' E. Fromm.
PART II: PRCBLEMS OF SPECIALIZATION AND IRRESPONSIBILITY
Tne Dilemma of Specialization. 4, A Checking Chart.
Partial Derivatives of History. 6. Example of Checking Chart.
Special Responsibiiity of Engineers. ’
PART ITI: INFCOAMATION THECRY AND ENGINEERING SQCIOLOGY
Channel Capacity. 9. ldeology as a Coding Problem.
Oistribution of Negenirepy In Political Organization.# v
Balance of Obligatfon and Rights--0Organization and Freedom.
PART IV: CYBERNEVICS AND GENERAL SYSTEMS THEORY ‘
Feedback Loops. 3. Capltalist and Sociaiist Systems.

s
v,

—_ — D =1l
e LI IR
. . .
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)

Computer-Data Communication Systems and Economi{¢:Systems.
PART Vi HUMAN VALUES AND ANALOGIES OF COMMUNICATION THEORY
7. Potentials of fruftful-contact between competing economic and political
systems. : -
i8. Conservation of Human Valﬁea: Information Theory provides principles
and bounds; Cybernetics the form of fnstitution to carry out the goals.
|19. Summary: The Unitary Erfnclp!e--The Next Deve.lopment of Man.

¥ Ideds for this sectfon outlined fn SEP Nou 19-A(2/18/57-1/4/62)
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OUTLINE OF A FROPUSZD BOOK ON "COMMUNICATION THEORY In The Cause OF MAN"E

Social Planetaria, 15, Computing as a Tool for Democracy. !
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"The Two Cultures and the Social Responsibility of Engineers"

In the February 1962 issue of the Proceedings
of the Institute of Radio Engineers the editor
asked for commanis, thoughts, and observations
on the desperate need for intimate understanding
and mutual cooperation between "the two cul~-
tures” of C. P, Snow.Z i is encouraging to see
the seven letters® and the article by Gerald Hol-
ton? in the June issue. Some relevant work on
this problem was started in the spring of 1958 by
a few engineers in San Jose, Colifornia, After
some infermal discussions a public panel discussion
on "The Secial Responsibility of Engineers" was
sponsored by the local chapter of the California
Society of Professional Engineers in which a phi-
losophy professor and two engineers discussed the
question. Some of the material was written up
for the Western Joint Computer Conference.?

During the review of the WJCC paper, dis-
cussions were held on the question of whether an
engineer could speak as an individual without im=-
plying that his philosophical views represented the
policy of the corporation. The question was re-
solved for the oral presentation by use of a slide
similar to Fig. 1, showing the author changing
hats to speak as an individual citizen, not as an
engineer representing the company.

The philosophical concepts discussed in the
August 1958 panel discussion and the specific ex-
cinple used in the 1959 WICC paper ave illustrated
in [ig. 2. First the vertical coordincie is based
vpon tevels of phenomena [ike the founders of So-
ialegyr Auguste Comte, Herbett Spencer, and

“ete s Ward® used in classifying the sciences. The

S i iy ,9" ‘Q_N = i
TN ow f". & FTJ(; W AP : MEFES

most fundamental phencmencn-physical - is
placed at the base, with the others on top in or-
der of complexity. The horizontal scale is di-
vided into sections by class of activity: starting
from basic science on the left and moving through

_applied science or engin- aring to education to de-

bt A
LI

cision and action. The resultant rectangular block
is shown with a breck, roughly cerrespending to
the gap between the "Two Cultures” of C. P. Snow.
The front section is the domoin of the physical and
mathematical sciences. The bock section repre-
sents the damain of the humaunities.

Now the consideration of the social responsi-
bility of an engineer for his own work can lead to
a small thread across the gap. To Hlustrate this
the "checking chast" from the 1959 WJICC paper
has been superimposed upon the face of the science
classificatien block. Information for one special
case has been filled in on the chart as an example.
For more details on the following five steps one can
refer to the ariginal paper® or to the review and
extenzion issued by Canning and Sisson.” The en-
gineer considers:

(1) His speciai work: computer-dota commun-
ication,

(2) The potential new system resulting, such o:
a universal credit system replacing money,

(3) The possible social consequences,

(4} What are the real problems remaining after
seeking expert advice, and

(5) Whet level of action is required?

8 ey
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An Engineer Changes Hats to Symbolize
His Three Different Roles and His At-

tempt to Correctly ldentity in What Role
He Is at a Given Time,

The wavy-line arrows from the social phe-
smenon leve! of the humanities section to the
secking chart symbolize how the engineer in the
rocess of this analysis has woven two threads
zross the gap through his consulting with a phi-
ssopher and a lawyer. There are two ways known
v which this process can be extended: one by
wny engineers making small threads across the
ap by reviewing their own work in this manner,
ndd second a more powerful approach lies on the
orizon, namely the extended use of analogies
om cybernetics and information theory to bridge
1o rap between the humanities and the sciences
o bridge the gaps between the special fields
Jdthin science.

it is becoming more important for the United
;ies to explore these approaches, because phi-
b and scientists in Europe and the Soviet

S e developing reports and books elaiming
g eybernetics to attack religion, 8 clajrm-
Lt eybernetics s an example of dialectical

materialism, ? and an wouncing a program toc pro-
duce a three volume works on "Cyqu’r:fs At
The Service of Communism". 10 1t is very impor-
tant that the United States develop the capability
of evaluating these claims, so that false claims
can be refuted, and valid claims can be assimi-
fared in a way to protect individual freedom. Sc
viet propaganda could omit analogies from infor-
mation theory which conflict with concepts like
"the dictatorship of the proletariat, " while using
other analogies fo influence world opinion by di
torted applications of cybernetics,

Comments and criticism of the approach use
in this letter would be appreciated by the author
since further studies are being planned.

Frederick B, Wood
Socio~Engineering Problems
P. O. Box 85,

Campbell, Calif.
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Fig. 2. A Checking Chart Superimposed Upon £
Classification System For The Science:
And The Humanities.
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POSTSCRIPT ON CLASSES OF LETTERS AND REPORTS
(Socto-Engineering Problems Report No. 20-C)

P.S. I classify the letter and/or report to which this note is attached
as a “"philosophical" communication. I attempt to fit each letter
or article I write into one of the three categories listed below:

(2) En%eering Technical Communication: Articles dealing directly
w e engineering work ol the corporation for which I work are
processed through the Publication Department of the corporation
fn accordance with S8ection 14 of "Canons of Ethics" (*) of the
Natlonal Soclety of Professional Engineers. Such communications
dealing with technical work and cleared by the corporation would
be issued from my engineering business address: Advanced
Systems Development Division, International Business Machines
ggfﬁrauon, Monterey and Cottle Roads, San Jose, California,

(b) Philosophical Communications;: Philosophical studies dealing with
the Interrelationship between sclence and soclety; the sclences and
the humanities are issued soley upon my own responsibility without
review by the corporation. Such communications are issued from
the address of Socio~Engineering Problems Reports: P. Q. Box 85,
Campbell, Californla, 95008, and are edited to clearly have no
identification with the corporation.

(c} Commungtﬁ; Political and %gg;o&g Communicationg: Material
ealing w ocal comm y probiems or represeﬁﬁng a particular
political or religlous viewpoint are issued from my residence
address: 2346 ford Avenue, San Jose 25, California, 95125,

Frederick B. Wood

* Professional Policles" National Soclety of Professional Engineers,
Washington, D.C, (1868), p. 48.

10/22/63, Revised 12/3/63%
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“4n cxperiment Tn How An 'Individu~! In A Rusiness Society{4)'
Can fecome 'An Interpreter Cf Science In Terms. Cf Human Needs{#)'."

Sef, T.k.\“:uirm, SO0CIOLOGICAL SYSTEMS

former Vice-Frgsient

seneral ElectridNCo. Set of m human freedcms with probabilities (G.)
Tne Individuni Vﬁté

In & fusf ~ess N Uu,,-noﬂ Negentropy or measure

e
Society,”" Trs Z ) G-
Ver York Soc. \ of Democracy: D == G_) /&23' J
“or Fthic | Zulture(19%8) ) . J=»
foplicati N (Generalized form of tnis tyre
pplrcation o of 2nzalysis {s being written for hook:

?Eiségs?loéigsig "Zommusicstion Theory in the Z3use of Man"
legislation: PHILOSOPHER: Individual Hobby or (5EEn
S 3 ( Group Project: Interaction £E 0
N (¥( (onp DuasT between Engineering and DA
o K z — i3 Society; Science and O}
'E 2 5 Humanities. o -
< &1 —9 \ Sccio-Engineering Proolem z
= el |2 P.0. Box 85, Campbell -~ -
Q 5 % & ’ p <
= '§_ = Califoraia 25008 / <
roLIEE ; ——
: IR E~] -7
_,gx
N

Sf ,ﬁ TELEGRAPR SYSTEMS
g & RN {& Computer Communication
¥y v & R Systems)
)
F S &g Set of n messages or ins-
e e G tructions with probabil-

& N > ities (p.) of being sent.

gy VI 5 :

P é’g é"‘ ) Neggn?ropy gr mea#sure of

oL} TICAL s‘rsrms() EnLiNEERz office | ormerion, (F)

" Fef,%: Engineers' CITIZEN: \ of the Corporationt H = _Z,p,ﬂy} o]
Council For Frof- Residence: Technical Physics, - ¢ ¢
essicnal Develop-  Local Communit_y\ tngineering, and A=)
ment, “Engineering Projects and Mathematics.

fg 4 Career,” H.Y. Political Action.\\ Los Gatos Systems Laboratory
(1642}, p. 6. 2346 Lansford Av.\ 1BM Corp., P.C. Box 66
San Jose, Calif. Los Gatos, Calif, Q503
95125 \

Mest of the time while wearing my eéngineer’'s hat, I write computer prcgrams
and design computer communicaticn vevices, using the basic equaticns Trem
that part of electrical engineering and mathematical statistics called
"Information Theory." Then some evenings anc weekends I put on my
philosopher's hat and consider whal analogies are valid applications of
the same equations from Information Theory in the analysis of socioicgical
systems. Then on some weekends ] put on my citizen's nhat and attempt to
make practicza! application of the same eguations to
specific politicatl problems.

Ref.¥: Lecn Brillouin,

. %;s:ce aﬂdylnfirmgt;?n | Thus 1 see a certain fundamental unity in
. : v Academic |ife and our knowledge of nature. I forsee science
Fre_sﬁl%fi), 2nd ed. (1962) g

and technology forcing mankind to make the trans-
wote: This combination of tion from the "power age" to the "information age"
ceparation of roles with where man can more truly find Albert Schweitzer's
crossing Of boundaries by "Reverence for Life” CIOSQF at hand- -

inalogy is useful In breaking Froltio-t 3. Waf’lm/ = /6
open the "logic-tight compartments"” Sev . g/(a %4
deplored by Ligon in Psychology of Christian Personality(1937),
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