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"Cybernetics and the Next Step in Civilization"
by
Frederick B, Wood, Ph.D.

A discussion of the role of Cybernetics in simplifying the
solutfon of the transitional problems of human civilization in
moving from the power era to the information era. A hypothetical
university of the future s used to {llustrate the relationship of
the different fields of sclence, engfneering, educatfon and management.
In the example the physfical structure of the bufldings fits the logical

relatfonships between the sciences,
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CYBERNETICoU ) AND THI NEXT & of IN CIVILIZATICN,

As human civilizalion ~oves into vecn t re complex stage of
development, a central theme or orjaenizing principle emerges.
As human society evolves towards & Turtner sitage, the present
theme can degenerate inte on instrument for tne desiruction of
numan values. For exampie 3t. Ansieh's motto (iO}%-IiOQ) "credo
ut intelligam" translated as "to beiieve is to ungerstand,”" or
more poeticaily "trutn is civine and has oeen divinely reveated"
helped organize tne renajssance o7 aris, crafis, arcnitecture,
city planning, deveiopmeat ¢ universities, etc., under the iead-
ership of tne Cnurch. But the same principies led to the Ingui-

sition in the i4th to the {86tn centuries.(2)

i596-1650) "cogito ergo sum' translated

—

Descartes' motto
"1 think therefore | am' or more abstractly "truth is pure and
can be scientifically represented” signailed a great upsurge of
development of science. FHowever ihnis scientitic engineering eco-
nomi¢c activity ied 1o ine ammunition faclory, twe Jortd Wwars, and
the weapons revolution inciuvaing atomic and nydgrogen tembs, and
guided missiies.

As far back as a nuncreg yearc ago, and rmore actively in the
last twenty years, oniiosophers have been irying to iaunch the
theme of the nexi step in civilization., Qne pniicsopher, Rosen-
stock-riuessy, nas iried to state the aeed of tnis stage of devel-
opment in ine forrm of a motto "responco etsi mutabor” translated
directly "yet an exchange must be promised in reiurn’” or more
symbolicaliy as "truth is vital and must pe socialily represented.”

These attempts based upon religious ethics and political philosophy



have not yet succeeded, pbecauwse tney lacked a structural inter-

manistic studies from which

e

action between tne conteni 07 the n

ne resigious ang positicail concepts and the concdpts of

e d

derijve
physicai science. <. P. Orniow's goap between the two cutlirues can-
not be oridged ny order or wishfui thinking.{3) Cnly by concrete
aagvances in science, tecnnsiogy, and the humanities can a bridge
be constructed.

For a viaibe reiationsnip between physical science and the
humanities to deveiop, there must D some reiaticonsnip between
the form of the physical and socigiggical pnenomenia pilus some
coupling pbetween significant quantities and guaiities in botn the
humanities and the physicai sciences. megei perceived a fragment
of this probiem, but his laws of guantity into quality, and vice
versa, led to the dictatorsnip of tne state. Despite Marx' and
Engels' humanitarian attempil to turn around Hegel's concepts,
their ohilosaphicai system was stiili coupied 10 thermodynamic
aprocesses which increased eniropy, staying in tne "power era." (4}
In 1835 the celebrated physicist and matnematician A, . Ampere

coined the word “cybernetigue’ from tne Greek xyoern2tik® to des-

cribe the study oi the means of govoernment, but his work was not
accepted. (%)

In 1628 the famous astronomer, Sir A. 5. tddington grouped
categories of scientifically measuraoie and non-meussurable values, (6)
Examples ¢f the firasx giass are gistance, mass, and efectric force;
of the secono class are beauty and melody. re tnen Tound that
entropy the physicists' measure of the amount of non-useable energy,
seemed to fit partiy in both classes, making "entropy” a potentfial

link between humanistic values and empirical science measurable



"

quintities, 16 1S3y the suagaricn onysicist Leo Szilard pointed
oul wmore cleariy tne reiatignship vetween entropy anu informa=

ticn. \7)

" . L

Suring Vorie Wor {1 tne role of the heirmsman (kvbLornBifo)

pegcame more sicniiicant tnroush wne Gevelopment o7 servomecnanisms
in the U.S. Navy {8) and tnrough trnc acveiopment of 7ire controi
Veedoack systems concoivea by Noroevrt Ciener. (9)  The technoiogy
o1 electiricai orccessing o information was re~Tiy advanced by
tne refinement of radar bty the M.i.T. ~adistion Lavaratory. (10)

These and other develooments ied 10 . Jiecner's Tormuiation of

L]

Cybernetics and Claude Shannon's SInuwniicii Theorv of Communi-

cation (Information Theory) in 1948, (ii) Tnese developments plus
the deveiopment ot high speed electronic computers and ine weapons
revoiution have put mankind at tne tnreshhoid of a new era--the
"Information Zra.” (i2) =

For this anaiysis 1 shaii inciude Intormation Theory as a
part of Cybernstics 7Tollovwing thne Suropean practice. To visualize
the role of Cyonernetics in construcsting the pridge across the
gap between trne sciences =nd the humanities, let us imagine 2 new
university housed comnieteiy in one specially designed skyscraper,(l}
as is illustrated by Figure . Tnis buiiding is of unusual con-
struction, in that thnere are no load bearing walis, The building
is a set of four buildings, each of which is 1 set of twenty-five
fioors supperted by massive cylinarical nollow coiumns which con-
tain stairways, elevators, and utilities. fefore occupancy the
#3ince preparing this manuscript, twc bScoks have come to my atten-
tion which deal with an important concept for basing a system of
ethics in the "Information Era"w--namely the "Thermodynamic Impera-
tive'" which is developed by K. 3. Lindsay in The Role of 3cience In

Civilization, N.Y.: Harper & Row (1G63%) and is discussed by Henry
Margenau in Ethics and Science, Princeton: Van Nostrand (1964).
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maximize negative eniropy. ais woi.d set a connection between

pnysicar properiies sucn 5 por CLpild power production ano ithe

variance in a politicar igen cisirioution treated as a social
system,

next for o tonger more ceotaried study, we go to the BASIC
SCIENCE colfumns. In tne conter an asstract meodel consisting of
a negative feedback locp ono —mpis Tv2¢ represents eijectrical and

mechanical control circuiis on tne Yooer Tloor ofw empirical science,
andg Torms a start to the visualization o7 the psycnoiogy of a
deveroping cnild. Cn tne sociological ievel a more complicated
matrix representation is necded, outl inc basic negative Teedback
loon provides a starting analogy &nd symboi.

On the Education seciion anotner part of Cyvernetics ang
information Theory comes into play, namely the concept of 'channel
capacity'. (14} A telegrann iine mey be able to handie 3000 bpits
per second. Likewise on tne biological level the optic nerve can
process about 2000 bits per second. C©n tne osycnoiogical leveis

a human monitor of radar osciioscope pat

erns can process about

ct

Z00 bits per seconu. Cn uhc sociciocgical level, the individual
operator can send informaiicsn on st the rate oi iZbits per second,
The next larger size of orcanization can only transmit about 2
bits per seconc. The jesgon fTor tne numanistic/intuitive column
to the East is tnat education projects musti be broken into units
that people ¢can unaergtand,

COOING e the physical plane is the transiation of letters
of the alphabet, computer insiruciicns, pictures, and other pat-
terns fnto machine readable electronic signals. The concept of

ceding can be expanded into three aspects, namely transmission of
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aning, control oi errors, ond Joeouction of transmission time.
Orn the chemicai and dicicjicae l2ueis we nave tne genetic coding
througn tne OhA wolecuivs 0 tne jeacs which carry the code for
reproduc ion of diviag ces.s. (15 A we switch over to the human-
istic/intuitive side we Tind that there is the possibility of
semantic cocding. GCn tne incersection of the humanistic column
wiin tne scciciogy level we porceive tne potentiality that polit-

£

ical ideglogy may pervorm a role simiiar to facsimile compression

coding on the physical/empirical science intersection.

June 4, (964 Frederick Z. “ood
) ~ [l

SLC. Tox O
ampbeli, Calif, 95008

wadenoun
The above note indicates the potenul sy Tategrating onrviosonhical
use that Vestern Civiiizotiun couic mxe of trne concepts of Cyber-
netics. “hile we are gebaiing trne meriie of such an amolication

of the concepts o7 Cybernevics, ine Sceviel Union nas beon rushing
ahead in the appiization o/ vybernelics Tnrougn converernices, sSei=-
ting up new scientific instiiute: DANTAG 4 VAST computer-
communication network to sivente ond conitrel their economic sys-
tem. (%) Tne United 3tates soientific. incustiriai, and naliticsal
circles have peecd siow 1o ©mogp0nl Lo wnic cnn.ilente.  The organie-
zation of i1ho ~mericnn Zocieoy 1 vhornolics oitoers ine prospect
of some cocpernitive vors On tnese STU00TC. ‘e puniication of a
volume on uyat*anics i " Cren il oln sentury o Sncveicnedia of
Catnolizism (7)) offer
are starting Lo G581
f

ome S Ope LAl ous o 2sTabbrsned iastitutions
1o and coant Lo niev 1Geas in oscience such
~

as the conce ots 0 GLiC3 S0 TNl mankind can save the accumu-
lated advances of Auman civiiization .and add to them, instead of
destroying much of mankind's nast zacnievements in revoiutionary
change.

January 17, 196¢ Frederick 3. Wood

o~

“hn, 1. £erg, editor, "Cynernctics At The service of Communism=
U3SR," trans. of Vol. | of poox: Report JPRS: 14593, 2% July 1962,
43%pp., Joint Publication Researcnh oservice, Yashington 25, D.C.

#Neville Noray, Cvoernetics, Vel. 131, Twentieth Century Encycio-
pedia of Catholicism, N.Y.: Hawthorn Books (1963)
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The engines of antiqguity were hivrciy more than ways of trans-
mitting force.........."1in i1nhe advent of the heat engine in
the Industrial Revolution, a very Tundzmental change appeared
in wne rofe of technoiogy. Wachineg were ngw no mere trans-
mitters of force or storers oF mechanical strain: machines
were now transformers oV chergy............nat Wiener has called
the 'Second Industriai Sevolution' was initiated by the appear-
ance of machines in which the centra: orcolem bhecame the ftrans-
fer of 'informaticon.'™ (gp. i747)

¥ Heprinted by Four “ells, c/o C. R. Keep, Jr., 74 Lavirence Hill
Rd., Huntington, Long Isiand, N.Y. (1983%), paper 18.00
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