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+An elexentary discussion of feedback circuilts in
.cybernetics leading to some prelinminary hypothesés.
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Feedback clrcults in huacan comminication
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The feedback an-lifiers of electronic enzineerin: have enalczous
counter-arts in nechanial and thermel systens and also in biolozical
and social systess. A blec: disairem of & ne ative feedbac: ammlifier
is hown in fi-ure 1-1. Consicer the am-lifier renresented by tre
block which amslifies & small input volfave to produce a lar-e out-ut
voltere. If we talte mart of the ocutnput voltace and feed 1t back to the
innut, the behavior of the circuit will be chanced. If the out-ut
voltace adds to the imut voltare (nositive feedback) the awnlifier
produces a still larcer outnut voltase. This regults in the circuit
goinz into osullation in which tre out~ut volta-e increases on each

cycle, metin- an unstadle system unless some lirxitin: controls are



- 2 -
intreduced: 1If we desi-n the feedhacis loon 30 that ike mart of tre
+ "1— -
s s thats
outrut 31:na%AFouplea,bacm to the inputﬁ\substracts from the in-ut
voltase (nesative feedback), re2=Ctm—- the amount of em-lification,fs r(’ﬁ?{uf"’(
. 5 wale
but smaivdwe the ampliflerfstable. An exemnle of electronic ammlifiers
end feedbact ammlifiers is ziven by Sluckin (S1 1, w»n. 75-79).
The exainle discussed so far is drawn froam the fieid of electrical

5

enzineerin~. There are ne-ative feedback_éifcuits in mechanical and
heatin; systems having the sane fuctions.} Tﬁp 5overnoflon a steem
ensine -hag a.set of weights which are pulled away from the center of

& rotatins shaft as the s~eed increases. These weizhis orerate leveré
qhtch clgsg_the steaw voelve as the stecn enrsine oes faster so that

the en-ine will be slowed down to the dezired sneed. Illustirations

of heatin: systeus and steam governors are illustraied in the Scientific
Americen Books (82 1, pyn. 5,12). . N

A -ossidle use of the ne:ati%é fpedback{§;rcuit idea in under-
standin; the relationshin between two'péﬁ?lefis nroposed as a "working
hyvothesis" in fisure 1-2. This illustration should not be considered
as & "fact" or "scientific lew" but as 2n idea to bte tested for its
validity in neture and history. If this analocy is found to be con-
sistent with the factis which we now about nature and humen history,
we should use it fo heln us mo%é forward fron the here now into the
future. If it is found to be incé%atible with the accessible facts
1t should be discarded.

?

In fure 1-2, the use of two feedback circuits hos been rues~
tioned bv sone en-ineers. Perhans the verbal and non-verbal channels
should be sﬁpérated. The neture of human coumunication is such that
much more information that the literal or dictionary meznin-. of the
whrds ts conveyed. For the nresent, I pronose leavint the doudble set
of ne-z2tive feedback looos in fiure 1-2 to help renind us of ‘he

existence of both verbal and non-verhal coumunication.
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A more comvlicated feedback circuit called the "horeostat! hos
been desi-ned ond built by W. Ross Ashby. Toe "homeostat" has the
proverty that it can overate in both directions, so it is called en
Wylstrastoble® system. TZeference to this work is ziven by Sluclkin
(s1 1, vo. 79-91, 86-87).

Nirel Telver {Wa 1) has nointed out e Siﬁilarity bééween "houeostasish

. i
and Freud's psychiatric theories. ‘ ;. ‘g
"Freud's use of the concev? zclﬁbmeostasis, in-the

E}pOthesis that the nervous system 1ls an aonaratus having

the function of abolishing stimuli, is of great interest,

not only because it represente the messimistic core of his

materialisa but 21sc tecause it appears Lo anticimate by

a quarter of a century the nntions of cybernetics. Although

1t is ususlly overloozed in psychoéanalégis' ex:osi%ions

of psycho-analysis, it is thé uniff}n; ééncept thet links

tocether the wish-fulfilment e::pla‘na!tio; of dreams, the

defence-mechanisns of the ezo znd the rewetiticn commulsion.

It alse led Freuwd ty a fallacious arguwsment, to the notion

of the dezth-instinct.”

There are nossibllities of the use of nezative feedback‘circuits
to unﬁer;tend the relationship between larzer grouns of peornle. Lcdels
of our econonic systen have been develoned using elecironic feedback
emmlifiers to renresent our cansitalist econonic systen (S 1).

In our own Church the relizious education wnro;ram ig an illustrat -
ioﬁ of the wromotion of the development of the polential fecdback cir-

cuit functions within our children. An examination of the Yartin and

Judvy (Ef) books or the Tucers (B~ 2) will show the stories in these

books are Hlanned to help the child observe the -eonle and hnis wacle

environment in a way which helns hiz to rrow in understandin: of his



own and other ceovle's feelinzs. Thus the child's sensitivity and
creative ability to share his feelin s are esmanded throu h activities

which perait these feedbaclr channels to cdevelon.

]
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