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. ABSTRAcn'

It is ar@led that the fundamental concepts of early m:xlern,

Irechanistic science are in part socially constituted. Mechanism is. .
here understood as a oon~?tion of nature wherein natural objects are

abstractl/{ reduced .and hanogenised such that they come to be viewed

as comprised of one primary material. Sensually intuitable events

are then seen as explicable in terms of the ,mathematical relation

between qualitatively similar particles.

• This abstractlon is gain~ by analogy to a society which is

becoming similarly abstract. When the pivotal relation in society

becqnes that betwee~wners of exchangable corrmodities, a similar

abstraction occurs, in the cormxxiities. Q..la:).itatively d!fferent goods

cane to be seen ay comnensurate in terms of "value". '!he mathemaleics

and record-:keeping Which develop to keep track of "value", understood

as an expression of a social relation, becoIre the' basis for a similarly

abstract science' of nature.

Of the major contributors to the early m:xlern mechanistic view of

nature, the work of many is seen to 'be in 'Setre way ccmnercially

inspired.. Although no dlrect links are fQund for Galilee, Vieta,

Descartes or Bradwardine, for 'l'artaglia, i3cmbelli, Oresme, Pacioli apd

Stevin, a rather strong connection _exists. Concepts in eariy modern

mathematics ano mechanics thereby bear ~ference to a more abstract

and homogeneeu~ object.
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Chapter One - Introducticn

The scientific status of sociology has been a contentious

issue for decades. The sociology of ,knowledge, that discipline

devoting itself tq formulating the relationships between social

existence and thought, has been particularly reluctant to discuss

'scientific thought in that context. . Politics, ideology: or religion

may readily be seen as related to social existence in some fashion,

but scie!1ce has, for the I1Dst part, been seen as independent.

SCience, it. is argued, arounts to the study of nature according

. to· it:;; own principles. In this view it is thus wholly unnecessary
.

and in fact mistaken to attempt to relate scientific thought to a
r

social context. To the extent that politics, ideology, religion

or any other aspect of social reality affects science, the results
'-

of this effect are errors or misperceptions. The sociology of know-

ledge is thus relegated to the expl~tion'oferror.

The only socio-historical development which is deemed relevant

here is the emergence in early IJDdem E1.lrope of a I1Dvement which

liberated thought from the "fetters of theology" am thus allowed

for the practical am theoretical exercise of human rationality
. I

with respect to nature. One sociologist of knOWledge, Peter Hamilton,

reco@1izes this as a social and historical development, but since the

values developed ~re scientific ones, the social link involved

represents no problem for the rational and empirical purity of.....
science's self-understaming.l Hamilton~gpes on to s~st that the

•
attempt to understand the knOWledge-society relationship should

1
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itself be made more·sci~ntific .

.In our v~ew,however, the social and historical character of

science's emer~nce have more' far-reaching consequences. Whereas

,_ many corrm=ntatorS

f
willing to descrj..be these social factors which

either help or hi er science's'~stitutionaldevelopment, we are

suggesting in addi ion that the very concepts of early-modern science

are in so~ measure socially constructed. There are many potential

candidates for the factors which influence the emer~nce of science,

some of which are social. Religious disputes, new teChnical require­

ments and occasional discoveries, a renewed interest in ancient tExts

and the flourishing set of both amateur and professional virtuosos all
l'

vie as factors for understanding ~'rather dramatic rise of ~cientific

thought in early-modern Europe •..
For our view, we take the iead from Franz Borkenau' s pathbreaking

~ork, Der Uebergangvom Feudalen zum Buergerlichen Weltbild. 3 Although
( . ~

the greater part of Borkenau's boo~.is devoted to an attempt to. " ~

characterise changes in philosophy from a theological to an anthropo-

logical mode by tracing the changes in the meaning of the term "lex

naturalis" from Aquinas to Pascal as a" result of class conflict, he

does state near the beginning of the work that the result of this

development is what he termS the mathematical-mechanistic world-view.

Both Galileo and Descartes suggest, for example, that we may understand

the differences between sensually intuitable events in terms of

differences in the sPE;~ and relation between qualitatively

similar "bodies". 4

, -, '".'
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Fq.r Galileo, various sense i.IqJressions areexpl,icable il'J. terms of

the rroverrent of particles producing different sensations wrere the, •
". . r-

. . '.
rroverrent and relation are different.. Different tastes, for exaIllJle,

may be explained ,with reference 'to the "various shapes, nwnbers and

speeds of the particles" on till: tongue. Descartes, in turn, explains,

dIfferences in colour in teIjllS of differences ~fi~e possessed by

each of the objects of a different colour. ~ , , '

Borkenau suggests what the similarity or parallel might be between

a form of social relations, pn the one hand, and this nathenatical­

rrechanistic world-~iew, on the' other., 'This abstract, view of nature

is in sorre rreasure a result, he. suggests, of the fOllowing social

process of abstraction:

On the one harrl, the extrerre division 'Of: labour creates
an abstract, general substrate of labour, the chemical and
other qualities of which are ignored as nuch as possible and
which is to be viewed only as 'stuff in itself', as pure
matter. On the other hand, it creates the cO!1¥lletely unqual­
ified ,worker, who is considered only as labour power in it­
self, whose function is ,labour in the abstract, pure physica;I. "
lIOverrent. The ~tes.t classic physicist of the nanufacture.
period, Gali~eo, deals in his nain"work, the Discorsi, with

,the laws of abstract work.5 '
..

'!he specific division of labour referred to by Borkenau is that

which brings abit ~urn is brought about by ,theadv~ce of

conm:xlity production in early m::>dem Ellrope. '!he notions,:~;.;cOnm:xlity
.' . -..

and abstraction used here are taken from Marx' developrrent of the

laboUI' theory of value. Briefly, the exchange of dissimilar, collJlDdit:l.es

produced by dissimilar labours results in an abstraction fran the,. .
specific qualities of both the conm:xlities and, the labour which

produces' each. Each is reduced 1¥' sorething which allows them to be
.. <
, ,

'.

,

c
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commensurable - value. This process is predi~ated on the soci~l

relations between the producers. (cf. Chapter III infra for a more

complete development of this.)

A society develops in which the needs and wants of members are

IIDre and more satisfied by exchange and cornrrodity production. In

the process of exchange, furthenro're, what we have is a comparison

of dissimilar goods. The bread that·I have rrade will exchange, on

the market for a certain number of pairs of shoes which I require.

If it happens, for ~ample, that twenty-five loaves of bread exchange

for two pairs of'shoes, then the twenty-five loaves of bread are

seen to contain something :in equal quant'ity -to the two pairs of shoes -
...' .

value.~ substance of both the bread and the shoes has been abstract-

ed fr:o~ir sensible qualities; their property of b,e:ing exchangeable

with each other receives att~o~ at the expense of other sensually.

:intuitable properties of the bread and the shoes. This property of ex­

chavgeability is abstr<ictedf;- "pulled away. from" - the bread as an-:integrated whole~ an object of our everyday perception.

This ,leaves us with the question of what allO"!8~ goods to

exc~ :in a given proportion. If we take as our ~swer ~e allDunt

of labour time expended in tl1eir production, then we have another

ab,straction. The labour of the baker ffiid{that of the shoe~r :in

our examplE! are qualitatively different. In the act of exchange these

labours are also made cOllmmsurable; they become hwtan labour, pure

and simple. Hence, Marx terms the labour proctuc:ing the exchange­

value· of a corrrnodity abstract labour - labour expended without

regard to the mode of its expenditure.'
•

a'

If'

•

....,

. ,



\.

5

In the' social realm, then, we have abstraction from the specific
.

qualities of the objects exchan~ on the market and from the specific

qualities of the labour involved in the production of 'each. Similarly,

in terms of mechanistic science'or natural philosophy as 'it was·then

called, we have a process of abstraction from t"he specific qualitit=s

of the objects of our perception. If, for example, for Galileo

or Descartes the shape and speed of particles happens.to be important

in· formulating a mathematical expression for accounting for their

sensually intuitable qua¥ties, we abstract from those qualities

", themselves to obtain measurable "operationalizations" of shape and

speed. These proPerties are "pUlled away from" the 'sensually. intuitable'

properties of the objects considered. The particles ort Galilee's

tongue no longer appear as red, soft, delicate and so forth, but
,

simply as 'triangular and moving at a certain, speed in relation to each

other. ", ..,

The tradition of thought .abol,lt nature in the West has not always

'been of this character. M..ich of Greek science was distinguishable by .

its concern for hierarchy and the essential differences between things

in the world. 'lbis is reflected in their mathematics. Number and .

magnitude are separate entities an<l the principle of homogeneity is '

maintained -"proportions ITEY obtain only between quantities of like'

kind.

In the more modern case, number and magnitude are reunited under

the rubric of "general magnitude" and, owing to the abstraction des;ri:'"

bed above, the holOClgenisation of the world makes the principle of h5m::>-

geneity superfluous. Since, by abstractiol), the world is reduced to

•

. ,

"
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one like sUbstancelone need not WOrTy about'comparing quantities of

unlike kind since t\lreir reduction to this like substance becorres an •
, ~ .

easy matt~,mathematica~. ,Whereas the Greeks had no notlon of

veJ:ocity as a single quantity" ~he early modems Gould suggest that

• v=ks/t and thus relate time and distance, unlike quantities, in the

6

, same expression. •

/

We are thus claiming here that the history of science i~ less

than continuous, that a break in the conception of nature occurred

in the early modem period and that the new proliferation of cormiJctity

relations which is partly responsible for the break is partly responsible

at the same time for the constitution of' serre of the lOClSt fundamental

concepts of early lOCldern science. That the content of science can I
be influenced by social factors is a 'notion coming to be entertained'

bY'lOCl~ern sociologists of science. 6 Barry Barnes sugges~s that the

role of "external factors" in the scientific revolution' has not yet, '

been adequately dealt with. Barnes s\lggests, furtherlOClre, that

(t)he social context of sixteenth- and seventeenth- century
natUral philosophy ,and the, ethos within which important figures
worked may prove impossible to reconstruct. The gap between
internal and external history may prov~ technically Unbridge-
able. 7 ~"

The present work is intended. as a contribution to t~idge.

In his analysis of the social context of 'scientific discovery,

Brannigan alludes to a shift in world-view Which in his view changes

the vf!ry rre~ of "discovery". In attempting to characterise the

peculiar nature of modern discovery he suggests that it

may derive from the shift of attention from the
scholastic 'world' of the middle ages to thE! unknown

...'



..
'nature' of the Renaissance, from the world of cOllm)l'r'sense
knowledge and belief, to the mathematical nature of
existence. The shift is nicely reflected in the change of
attitude regarding the formal representation of the world.
In Cusanus, the arithmetical models of nature are referred to
as 'De Conjecture' - conjectures. With Galileo, the shoe
is on the other foot: the real world is the 'mathesis univ­
ersalis', and the world of everyday life' is elusive and
'conjectural'. 8

We are characterising the shift as a shift to a mathematical-

mechanistic world-view as defined above and characterise it as partly

socially produced by the development of commodity relations.

The SOCLaily proquceg abstraction in commodity relations makes

certain aspects of social existence, particularly exchange, calculable'.

Pieces of value measured in money can be reckoned ,in order to size-up

one's life chances, once such relations proliferate in society.
I

This provides an analogy, we are arguing, for a similarly abstract

and mathematical interpretation of nature on the 'part of those

cornnittedto the advance of ccmnodity relations in the foI'llU.tlation

of a more conplete and consistent world-view.

We have thus cla.iJred that exchange relations and the attendant

social form qf labour, are responsible, by analogy, f.or the rise of

early-rrodern Irechanistie conceptions of nature. The notion here that

a certain set of social relations '''gives rise to", "determines", or

"gives shape to" a certain conception of nature rteeds a nbre corrplete

foI'llU.tlation.

It is our view that no logical, transhistorical relationship

between social relations and thought Ina¥ be f0I'llU.tlated. We still

maintain, however, that they are corinected. The character of this..
• •
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