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‘It assumes that there is a distinction between the kriower and the known,

ception of 1t'. This was the position that John Locke took, Those !

<. - " PREFAE o

When John Locke’ made that incisive distinction between primary

ard secondary qualities he nesurr'ected a very ancient philosophical

‘quest:lon that had plagued the Greeks. The question is a familiar one:

what 1s the relationship between appearance’ and reality? Since the
Seventeenth century th.i's’question has undergone a number of revisions
#\d refinements n form, such as 'What is the relationship between the’
known and the kn.ower?i'; '‘What 1s the relationship between ideas and
objects?'. Whatever farm the question took, its significance remained

the same. 'Iz'xe question in fact conceals an a.s'sunptior‘;“about “the world.

~the idea and the object, the' appearance of things as we-see them and the

nature of ;things,‘as they exist in themselves. The question invites us -

to explain the riatur:e of reality, to déscribe the nature of ouwr know-

ledge ard f‘inally, to arrive at some satisfactory cormec‘cion between the

two. Some have 'rfainta.ined that this i1s a futlle endeavour because a
distinction between. 1deas and the external ‘world is 3 conceptual dis-
tinetion to begin with'and such distinctions cannot be Judged true or -
false by any other means than consistency An objective criterion
becames necessary, but is impossible to attain eecause of' our sub,jeet-
ivity. Others have held the position that there is a world which 1s
different from our camplex:.of ideas and ‘that this world does provide - [ -

verification to claims such as *The sun is.causally r'elated to ny per-

who addressed themselves to this position did so by developing
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- phi losophical syst:e;s which ‘either explained natural phenomera or ana-
lyzed the processes :mvolved in human kmwing or both The Milesians \
were concerned primarily with discovering the' natural principles which
governed .the. nechar):ics of the universe. They developed the theory of
atoms as a consequence. Locke was concermed with developing a philos-
ophical. system whi‘ch described the principles governing human thought.
He was éiso interested in an explanétion of tﬁe physical world, but he
did not need to build a philosophical system to do this. . The 'rraster-—
bullders' like Sir Robert Boyle and the Greek materizlists had dotie the
JOD for him with that invaluable theory — 'the co;puscqlar hy,pothesis' .
The task that remained for the philosopher was that of linking science “
with epistemology, and Locke intr'oduced the primary/secondary:quality
distinction as a 'cheor'y which was capable of answering questions per'— )
taining to the perceiver as well as those pertaining to ‘the perceived.

. My task in this thesis will be to place Locke in stich & his-
toricala perspéctive that his primar'y/secondary quality distinction can
be seen as an outcome of the avallable scientif‘ic Jnowledge of his time
Criticism of the disti_nction will be reviewed and c7n:idered in the
last section of the thesis, _ A i

To accamplish this ob,ject'ive we must expiore the f‘ollcwing ‘1ssues:
we must examine the 'corpuscular hypothesis' and trace 1ts deve,lopment

ﬁ'om the Ancients to the seventeenth century. This canprises the f‘:Lrst

o and second chapters of the thesis. The second chapter also examines

Boyle's mfluence on Locke's theory of knowledge and how the corpuscular ~
hypothesis gave rise to the primary/secondary quality distinction Thex

third chapter‘ cites Locke's distinction and argues that the distinction

-
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- was supported by Locke on the basis of" sevem;eenth-cqntmv /cientit‘ic
premises, Fina.lly, the foutth chapter reidews a mmber of cmtmpomry‘
articles which relat;e to’ lw ovm thesis about I.Ocke's dlstinetion, .

Appendices I and IT are designed to provide some of the etrpirical
evidence available for the belief that Loc:ke and Boyle Were mtellect-
ually a.cquainted ’ -
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. " CHAPTSR T

, " 'HE_ATOMIST TRADITION

The abomic i;heor-;y of matter was developed and exploiteé during an
intellectil climate, of sclentific curfosity, v periods in the history
'of philosophy are marked by this commen 1nter'estr During the pre-
SOCI'atic era the metapnysical questions of 'how things "come to be! and

¢

'how things bass away' led some thinkers ¥ seek an answer in atomlsm,.

After the age of Epicurus, scientif‘ic stagnation resulting from a zealous '

concern with the prospects of salvation and the oria;l.n of sin, led
thinkers to wonder about 'how man comes tp be' and 'what happens to man
when he passés ;.Qay' . Great concern d@:veloped about man's r-elationship
to God; and man's relatiorgship to the physical world was not considered’
so important. ‘The ssventeenth century broight with it a revived

&

inte;"est in science complemented by the view that man 1s subject-to the

t

laws of nature.

’Ihis new perspective allowed the Greek atomic theory to play a

.significant role in metaphysics once again., It also raised certain epis-

temologlcal questions within the context of the atomic theory of matter,
The primery/secondary ‘quality distinction nﬁy be viewed historicall&, ’as
a result of -such metaphysical and epistemologlcal inquiries. ] '

In the f‘irst and second chapters I.will trace the development of

the atomic theory of matter (sometimes referred to by the 17th oentury g

‘term 'the corpuscular jypothesis') from the.pre-Socratic era td
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. about him and his writings have been lost, What we do know abcut him

.

. Lgertius who wrote Lives of Eminent Philosophers, devoted one chapter to

e

- R

se\:;enteenth—dentury philosophy. This will be done in order to provide
thé reader with an 1d;a of the type of philosophical questions which the
Greek and Roman philoscgphers of nature raised and how these questions
persisted in seveqteenth-c\entm’y tha@t. The secord &Jective 13 to
show how the primary/secondary quality distinction was borme by the
epistemplogical consequences and metaphysical as'smptions inherent in
the corpusculﬁr ‘hypothesis. !

) The corpuscular-kinetic the.or'y or corpuscular k'wpothesis is that
theory of nature which reduces all phenamena to t'f:o great principles of
the universe — mtter and motion. It is asserted by those who édhere

to this theory that the wuniverse 1s camposed of uté imperceptible,

Pr

innumerable and material particles which are constantly in motion.
‘The origin of the atomic theory can be traced to the philospphers oz
Leilcippus, Democritus, Eplcurus and Lucretius. The founder of the
atamic theory is believed to be Leucippus although véry little is known
is aoquired from the writings of Democritus. Democritus was born about
460 B.C. and resided in Abdera in Thrace, where he1famdedl.absch<;ol (it

1s said to have been in his garden). He—was a contemporary of Socrates

3%

and the Sophists, but not,very well known in Athens. His materialist

philosophy was disliked by Plato desi:ite the fact t.halt he was known to

Arist?tle and Diogenes Laertius as a great mathematician and naturalist.
; Epicurus: (341-270 B.C.) founded a school in Athens and incorpor-

. ’ s
ated the atomic theory of Democritus into his own writings. Diogenes i,

Epicurus, providing invalusble information to scholars. Lucretius was a

-
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o student of Epicurus and the author of the poem On the Nature of Things,

. v " which expresses the phllosophy of Epicurus.
) -

Section 1 — Greek Atomism

4

’ - Let us now turn our attention to these philoscphers ard their .

speculations on the nature of matt?er; Prom fragments of writing, we 4
know that for Democritus, the universe 1s carposed‘ of an infinite /\

-,

number of self-moving, qualitatively similan atams and empty- space.

> _ Every event 1s caused by atcmic motion. Parménides"had rejected the

S

cdncept of empty space or usvov on the gm\mds that to say there

\

exists space as a voigris a paradox and a contr-adiction in itself:

For thou couldst not know that which is — not (that is °
hrpossible) nor utter it; for the same thing can be thoug’lt
as can be ....1

N ),Q‘, e

PO A NP

"l owThe

An 1mportant premis:e in this argiment concerns the' type of connection )
between Thought and Being. Thinking has Being for its contefit and has,

ho content Af there 1s no Beingi ’Iherefore nOn-Being cannot be thought

—— b -

ar spoken eof. Parmenides thought it tautological that that which is

not, the void, cannot bejbecause he believed that one can think of d

things only as existing. Iht’s while it may not, be true that one can

think of only those things that exist,. it may , Qn thd other hand, be

true that one can think of things only as existing. -, .
The manner 1n which Democritus employed the term 'vold' does mot

s ' , *

2 1Parmen1des 'The Way of Truth,* translated by Zeller (after Diels)
in The Presocratic Pnilosophers (Canbridae Cambridge University Press,
1960), p. 269. )
. ...ou-rs Tdp_av,_ yoln 4 15 pn tov (ol vap, bviotéy) obre
(ppaoal.s , TO 7 a abtd voetv eanv TE ua't ELVEL: o :
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. s:g:gesé'thag he ‘thought. of 1t as a thing to which we could ascr;.be
qualities and attributes, but raitﬁer as a hypothetical construct which
‘was useful for descrd._—___igbe motIon of bod\iﬁ : It&was nevly «(void);
a kind of r'eceptacle or bza\ckgmund in which bodies move and parasitical
for its eXiSte‘nce Don these bodles. This treatment’ of. the void may be
seen as a rgsult of the ﬁmdamenta.l difference in ontology between the
Moniste and the lejé.usts. Being, “which was origmauy defined by
Parmenides as unchangeable, \hamogenous, indivisible and the content of
thougl'{t came to be identified with corporeal actuality by the Plural-

ists. The Eleatics spoke of Being as Oqe, where the 3v'’ (Being)

+

coin}ﬁ\des with the zhfoy (plenum) and the un 8y *(non-Being) with

the nevév {vold). Being as Ore 1s reality,and truth; and apparent

pluraHty, mtion and change are 1llusion.. Now the Eleatics did not

_ wish to concern themselves with; that which is false and they considered

talking about nothing as fruitless. Hence the nevdv was an uneces-
sary and super'fluous notion, used only as an exanple of absurdity in
a;'sunlents with the Atomists when folly led them to entertain the 1dea
of Being-as anything but the One. But entertain this. idea they did,
and they reduced Being to two areh-principles —_ matter and void:

His [Democritus'] opinions are these.  The L‘irst principIes of

the universe are atoms ard enpty space, evez'ything else 1s
merely thought to exist . .2

" N . o h ) . o

5 ] . . 4 [

: 2Diogenes Laertius' historical collection, Lives of Eminent
Philos s, Vol. II, translated by R. D. Hicks (Cambridge, Mass.:

C assical Libra.ry, Harvard University Press “1965) pp. 452—1453.'
Aone? &’ auw téber dpyds etvar TV SAwv a—réuous nal
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Furthermore, they wished to explain what matter is and how it moves:

... the whole of being consists of bodies and space. For the
existence of bodles 1s everywhere attested by sense itself,
and it 1is upon sensation that reason must rely when it attempts
to infer the unknown from the known ... of ‘bodies some are ‘com-
posite, others the elements of which these camposite bodies are
made. These elements are indivisible and unchangeable, and
necessarily so, 1f things are not all to be destroyed and pass,
into non-existence, but are to be strong’encugh to endure when
the composite bodies are broken up, because they possess a
solid nature and are incapable of being anywhere er anyhow
«dlssolved. It follows that the girst beginnings must be

C

indivisible, corporeal entities.3 [Epicurus]
‘Epicurus thaught'thaﬁiwe know that matter exists because the senses pro;
vide us with,ipfbrmation which leads us to infer that it exists, and he
also thought that matter is necessarily constituted of atoms. °
Democritu§ explained motion by referring to the Pﬁinc;ple of the vortex
which he thought was the necessary cause of motion:

<A1l thlngs happen by virtue of necessity, the vortex beiﬁg the

cause of the Cﬁeation of all things, and this he calls
necessity . [Democritus]
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. In.contrast to Monism, the pluralistic concept of Being made the

notion of a void a necessary presuppo%ition; for the Atomists nc»:khad
to speak of bodies moving in space.

s

"’ The atams themselves were considered to be indivisible and

" infinite in number. Their form (oxAua or [8q ) is what distinguishes

5

them®from one another.” It is interesting to note that Democritus

distinguishes between the heaviness and lightness of atoms according to
. their !iize, Theophrastus writes that: !

A eaviness and lightness, to begin with, Democritus distin-
guishes in terms of size. For if we wepe to divide each sub- -
stance into its {atomic? units, then even though these were to
differ in shape, he contends, their geality would have as its
standard {of weight) their size .... ‘

In the case of conpounds however, lightness and heaviness is determined
by the degres of vold contatned in a conbound: '
In the case of compounds, on the contrary, a substance that con-
tains more of void 1s lighter; one that contains less is™heavier.
This at least is what he says in, certain passages. In others, he 7
‘holds that it is simply i1ts fineness that makes a substance light.

What 1s significant about this point 'is the apparent absence of the

SAristotle, The Physics, 2 Vols., translated by Philip H.
Wicksteed and Francls M. Comford (Cambridge, Mass.: Loeb Classical
Library, Harvard University Press, 195’[) Vol. I, pp. 15, 51.

.‘ 6 Bapu L&y obv KC(L uouq)ov *cw ueye-&u Swu,peu,

AnpénpuLzocgt el _vdp bt.av.pu‘}em nad Ev
Enagrov, el xal natd oxfiug Svagépol, m’a@ubv .
av eént ueyédet THv QUOLV ExeLv. ' .

'Iheophr;astus and the Greek Physicloglical Psychology Befare

' %'_lstotle translated by George Malcolm Stratton, unchanged reprint of
1917 edition (Chicago: George Allen and Ursiin Ltd., Argonaut, Inc.,,
1917), pp. 120-121, .
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* barley cakeé or possibly from the Hebrew mazza (which means unleavened

- inertial mass does not come from the Greeks at all, but originates in

,or force proportional to the quantity of matter. Rather, it was seen
, 83 an inconstant property;bof bodies. ' For example, an atomist would not

- next solely on the basis of* the fluffiness of the bread. There were

. Consequently, we find an approximation of the notion of mass in the

notién of mass. 8

I suggest that Democritus did mean that atams are indivisible
because there is no vold in them. But the phrase 'more or less void'
must be carefully apprehended. In his terms, 'contains more or less,

vold' could be understood to mean that atams occupy more or less space.

The lighter atoms would occupy less space than the heavier ones. This
i1s consistent with what has already been mentioned about the way in
which Democritus spoke of the vold; only in the sense of a space or i

background in which atams can move. The atoms themselves are the

opposite of void and thus camnot 'contain void! per se. The void was,
for the Atomists, a necessary conceptual scheme in‘explaining the
motion of atams. The Eleatics, on the other hand considered Being as
unchangeable and because of this, motion was & paradox Thus they did ﬁ
not r:equire the idea' of the void to explain how or where atoms changed .

their position. Furthermore, the Eleatics taught that the ?ses are

o

-
Wl o
axl ]

81t is questionable that the Greeks had a word for the modern
notion of mass. Max Jammer, in his book Concepts of Mass in Classical .
and Modern Physics. (Cambridge, Mass.: Harvard University Press, 1961),
. 7=15, traces the etymology of the word "mass" and informs us that
the word most likely originates from the Greek word &z« meaning

.
g .
el

-
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a
. B
. E%&f“”i _\viE E?ﬁ 2 ﬁi?z;%j- e

-

bread). But the current notion of mass as quantitas materiae- or

the thirteenth century and the theological attempt to explain the
Eucharistic ‘transubstantiastion of the Holy Bread

The historical predecesSor to the concept of mass was weight and
volume, But the Greeks did not consider weight as a universal quantity -

&

.1k
st T o

be swprised if the same plece of bread cost more from one day to the

i

attempts by Lucretius and the StoYes to make weight a universal attri-
bute of matter, but such an idea never became a canon in Greek thinking

Greek notion of size and indivisibility.” v
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‘ be‘r{ﬁéen the atams and our senses. According t&) Democritus f,hen,‘ ourﬂy
. sensory knowledge-1s limited to the effects of atdms on our senses.
1 ) .

A sensible ocbject,”

~ 8-

deceptive. This led them to reject 'motion' as a real thing because it
was witnessed by the senses,
The Atomists, however, believed that there was nothing illusory

about motion and that perceived qualities of things are due to the

* effects of motion. At the same time, they did not believe that sensible

qualities reflected the real essence of thingé ,-but only a relative
reality which was nohétheléss a necessary I:ESlllt of the basic essence df -
things; . This relativistic outlook came ﬁ*om' the percg:ptual theory of
Protagoras and the.empirical approach of the Milesians. it is at this
point in the history o;f the Greeks that_the genesis of the distinction \
between pr-:imary' and secondary qualities took place. o ) - |
Faced with the distinction between the Real and the less Real,
Democritus had to descr*ib-e what was real and what was less real. The
real qualiti;egl- of things, he considered to‘be spattal form, welght,
solidity and hardness. Weight or Bdpog signifies mova%;leness of
mattér: Soliéi‘&y and hardness depend on t_he distributidn of n;atter and
space, These qualities were said~ fo belong to things in themselves,
All othér" qualities can only.pr-o;;erly be‘ spoken of as belonging to
things insofar as théy affect the perceiving éubject.‘ Sense perception,
which was also ta%cen@o be a coxllfiguration of a’cc?r'rs, was assumed to be
receptive to certain ~c‘bm)irlﬂt.‘ions (for Epicurus, it was films surround-
ing the atoms) of atoms. Sensible quali{:ies‘such as colour, taste,

odour ahd texture were considered to be.the effect of the interaction .
- ’ * > L
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... "by convention," he says, "is sweet, by convention bitter,

by convention hot, by convention cold, by convention colour; but by

verity atoms and void." (This means: Sensible objects are conven-
. tionally assumed and opined to exist, but they do not truly exist,
" but only the atoms and the void.) ... "But we in reality compreherd -
nothing invariable, but what shifts about according to the disposi-
tion of the body and of the things which enter into 1t and the /
things whiducxxxse it ...."9 [Democritus] . &X

*

‘ Sensation of golour, odour, texture{‘sound and taste 1s explained by
,.\\“J/L ' referring to an interaction between the atoms of the soul, whiéh were th
- finest in shape and size, and the atoms constituting objects. The way
which the senses-reacé‘to this interaction is limited, sélective and not
indicative of things themselves. This seems to suggest that ?n order to

get at the real essence of things, we should not rely on the senses but

- perhaps on the intellect! o ' o : .

... He expressly declares -- "Of knowledge there are two forms, oo
‘ the genulne and the bastard; and to the bastard belong all these — :
T sight, hearing, smell, taste, touch; but the other form is distinct
from this and genuine." Then, while thus preferring the genuine to
the bastard, he proceeds: "Whenever the bastard kind is qnable any -
longer to see what has become too small, or to hear or smell or
. . taste or perceive it by touch, (one ve recodurse to) another
- and finer ¢ instrument) ... "1
. ‘ 7 §>

- N

' - 9. ..."vouw" gap pnotL "ykuxu natl vopw ntupov, :

: ‘ vépw Sepudv, vouw guxpdv, vlup xpoLh éten 52 ‘ -
i ‘ , .. azopa nal nevév,® nep ecru, vouLCeraL v o :
* 'euvau uau SozaCeraL TQ atc&nra, obu EotT. 88

nat akn&euav TaUTa, Ao Td avoua uovov nal 10
usvov...."nuetg St TF ptv eévxu ou&%v ATPEUE i
‘CUVLS&FV HETATUNTOV 62 naTd TE cwparog éna&nunv
wat TWy éﬂELOLGVTwV rat v aviiotnplldviwv,,..”

Dammrims nuseth Empiricus, Against the Logiclans, trans-
lated.by The Reverend R. G. Bury (Canbridge, Mass.: Loeb Classical
Library, Harvard University Press, 1957), Vol. II, pp. T4-75.

10 <o Afyeu 8¢ nara NEELY "wiung 8¢ 860 elolv
l8éar, ﬁ_u%v yvnoin 1 6 onoTin: nai onoting pv -
Tabe ouunavra, o¢Lg anon o6uf yeloig ¢guotg, )
8¢ yvnoin, aﬂouenpbpevn e Taurng." eLta npoxpl- o
VWV Tig o®OoTING TV yvnaoinv émn EPEL, Aeywv "oTav L. iy

" onoTin méTy Slvatal pfite Spmv &x ExatTov ‘
uﬂra anoueuv uqrs o&uac%au inre 7euecsau unte gv
T ¢aloer aloddveodar, AN &av Aemtdétepov.'... *

Ibid., pp. 76-79. ¥
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It is difficult to ascertain how exactly Democritus thought we could
acquire ‘genuine knowledge' about' atoms, This p’as\sage suggests that
the real nature of atams ‘could be revealed 1f‘ only we had the power to
'see more minutely'. However, since sensory kndwledge is limited,

Democritus must have thought t;hat we mist rely on rational inference t
determine the nature of the atorrs

oA
Section 2 -~ Lucretius

Lucr:etius, in expressing the Epicuréan philoscphy, 1s mich more
definite on the matter of 'genuine knowledge'. ‘In his poem De Rerum
Natura, he takes the view that certainty begins with sensation and that

sensation, not Judgement is the criterion-of truth,

y . You will find that it is from the senses in the first instance
that the concept of truth ha$come, and that the senses cannot be
refuted. For some standard must be found of greater credit, able |
of itself to refute false things by true. . What, moreover, must be
held to be of"greater. credit than.the senses? Or shall reasoning,

derived from false sense, prevail against the senses, being itself
wholly derived from the senses9 For unless they be true ail
reasoning is false ....11

\

If the senses cannot provide us with the criterion of truth, then we
must rely on something else., We may rely on concepts or judgements,
but because these are.generated be sensation, if sensatlon 1s false

then that falsity will be inherited by the concepts and the Juqa;ement.

llLucretius De Rerum Natura, translated by W. H. D. Rouse

(ganbridge, Mass,: Harvard University Press, 197u) Book IV, pp. 282-
283

. Invenies primis ab sensibus esse creatam notitiem veri. neque
sensus posse refelli. nam maiore fide debet reperirier 11lud,
sporite sua’verls quod possit vincere falsa. quid malore fide
porro quam sensus haberi debet? an ab sensy falso ratio orta
_valebit dicere eos contra, quae tota ab sensibus orta est? qui
nisi sunt veri, ratio quoque falsa fit omnds
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This is ‘the Epicurean argument for referring to sense-knowledge as the
basic criterion for all knowledge. ‘

‘There 1s the duestion, 'Why do Epicurus and Lucretius consider -
o .

sense-knowledge lrrefutable?' To answer it, we must deviate a little
from this argument. The Epicureans accepted the Democri'tean' theory of v

elSwha (1mages). This theor'y explains the mechanics of perception by

. referring to films which are cmtinuously e ting fram cdbjects and
touching the sense organs. It is 8, very p tive sort of 1smmsm
and yery useful in accounting fo'r the cla.ini_that the senses are the
‘eriterion of truth. ' . .

~ The ‘cheory ofeu&wkais also used 1n accounting for the

:lnperceptibility of atoms., Lucretius reports that atoms are mpercept-

-

5 - ible for reasons of fact. We cannot see atams. How then do we know of
o " their existence and their nature? Concerming their existence,

Lucretius glves two reasons, ‘The one i1s no more than an appeal to t

it

“Epicurean doctrine that there are material bodies because nothing caomes
7

fram nothing, = - L T

Now mark me: since I have taught that things cannot be created

o : from nothing and when brought forth cannot be brought back to

i & § nothing, that you may not by any chance begin nevertheless to S

~ : distrust my words because the first-beginnings of things : 2

o be distinguished by the eye, learn in addition of bodles W ch %
C " you must yourself of necessity corifess to be numbered amongst t

things and yet impossible to be seen [e.g. wind].1?2

and that because these material bodles touch our bodily semses, they

EES

. 12pp1q), Bk I, pp. 20-21. :
o Nunc age, res quoniam docui non posse creari de nilo neque item \
S genitas ad nil revocari, nequa forte tamen coeptes diffidere
dictis, quod nequeunt oculis rerum primordia cerni, accipe
praeterea quae corpora tute necessest confiteare esse in rebus .
nec posse videri

"(. - - ‘ .
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therefore exist,
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". .. For nothing can touch or be touched, save body;"l3
'Concerning the nature of atoms, the problem of imperceptibility
rémins; yet the Eplicureans describe their properties and their

behaviour quite thoroughly. Lucretius teaches that the atoms are solid 5

: 1nd1visib1e, impenetrable, without void, and furthermore, that atoms

Jjhave welght; there is a finite number of shapes and sizes of them though

the number of atoms is inﬁ;ite. They are without colour, scent, sound
or taste, ' \,
- The atoms are sald to move through the void "dowrmards' at the ‘
same epeed. The reason why they collide with each other is that they

- t

have a tendency to swerve.. As théy swerve they clash and rebound into
: ‘ (

space, forming an infipite variety of groups; they are in perpetual

. motion and the qualities of things depend on their motlon and particula;r

natur'e . ‘ T

‘ Such an extensive description of‘ atoms must depend on some know-
ledge about the atorrs and, in caSes where the description 13 of"' what the
atoms 1ook like, we would expect Lucretius to be consistent and provide

us with some ‘evidénce of sensory knowledge, . "Ih.is is not the case. The

evidence that Lucretius gives for his knowledge of the nature of atoms

is-never sensory evidence., Atoms are inperceptible Lucretius aro?/

s

.Epicurus are much less sceptical ‘than Democritus about what 'genu:u\e

knowledge' is, but they do not therjeby resolve the problem of tI}e

imperceptibility of atoms.

N

3

13Ibid , b. 22. ,
tanger'e enim et tangl. nisi corpus, nulla potest res."
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- The importance of the Greek and Romen Atamists as an influence on

*  seventeenth—century thought, however, cannot be judged correctly simply

S

{” b giving an‘analysis of thelr argtm;erits. What 13 of philosophical ard

f historical siglif‘icance is the fact that the Greek atcmic theory and -
L

Ui

;; the distinction betwgen primary and secondary Qqualities were resurrected

from early metaphysics by the natural philosophkrs of the seventeenth
century; almost in their entirety.
. " We turm next to é discussion of seventeenth-century sbeculétions T
. éq matter and its qualities, because it was not r,until the seventeen’th o
. century that systematic experimentat;ion and observation took preced- ' .
L ence over te'leologi‘cal ‘explanations. We shall consider the seventeenth -
century as the prope;!r staJ;‘tjrrlg point of the I‘ollowiné discussion.
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| " CHAPTER IL s
Y ‘ _ THE_SEVENTEENTH CENTURY .
. ‘ “ . R r
'Ihe sevent\eenth century was remarkg'le Such a profusion of
philosophic and scientific inquiry, in such a shor't period of time,
¢
'has not been seen since the Greeks, . )
‘There are many flgures of natural philosophy in th:Ls era — v

Bacon, Hobbes, Gassendl, Descartes, Newton, Huygens, Boyle, Spinoza,

Leibniz and Lc.)cke‘; I shall nct dj.scuss the views of all these ph,il". )
osophers but - concentrate on the ~1ssue' of mtfer and its qualities as
treated by Newton, Descartes and particularly Boyle.

’ First, I should like to point out that what 1is characteristlc

of seventeenth~century natural philosophy is the' fact that the method-
ology ir 'arivleripg metaphysical questions shifted from an emphasis on '

. éEeleoloéy to an emphasis ¢n experimentation and oﬁéérvation. Observa-
tdon, which was held in lower esteem within the Aristotelian framevork

in the Middle Ages, became an nrﬁortant step in progressing to the

-~
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theoretical level.l The second most important feature of seventeenth-

century natural philosophy i$ the revival of the Greek atomic theory in °°

more or less its original f‘ong.
s -7

. x
Py "‘/ - . ¥

Section 1 — Newton and Descartes j
» . h

Let us now turn to a si)ecific topic In the thought of the seven~
. teenth ceptury; that 1s, the distinetion of primary from secondary <
. . //
qualities, It seems that anyone who concerned himself with this ques-

tion was faithful to the Democritian view of atomtc structure. They

+ tury who were responsible “for setting this course in scientific inquiry.
For example, dnthropocentric motives led Christian theology to assigning -
. a privileged position to Earth in the solar system. Through patient
observation with the aid of instruments available at the time,
Copermicus found that the facts did not agree with the hypothesis that
the Earth was the centre of the universe.
In 1543, De Revolutionibus Orbium Celestium was published putting
forth the heliocentric theory as a hypothesis for' which Justification
could be found, given the conditions that the eye€ “be permitted to
cooperate with the intellect. The work was dedicated to the Pope, ’ .
Galileo, too, used the method of observation and made many dis- . "
coveries through the use of the telescope. The telescope had Just been '

‘ K -
o . I do not wish to neglect the great minds of the sixteenth cen~ (\f
3
*
A
4
§

invented by the Lippershey, and Galileo was quick to apply its , ‘%
revealing powers td scientific inquiry. He discovered the spots on the #

sun, the hills and¥valleys on the moon and through the use of the tele-
scope, he established the general truth of the Copernican system. He
also discovered the four satellites of Jupiter and found that they
oo obeyed the laws of Kepler. ,
' ' Galileo's views were opposed to the traditional ones. His dis- -
. + yeovery of Jupiter's moons was not accepted on the grounds that "it
challenged the 'sacred' number of heavenly bodies. It was believed at .
the time that there were five planets and the sun and moon., The number
of heavenly bodies corresponded to other significant numbers such as
the number of days completed on the Sabbath. Galileo's discovery of
satellites added four more heavenly bodles. As a result ¢f this dis-
crepancy, the telescope was denounced. In 1633, Galileo stood before
+ the Inquisition for his heretical beliefs and promised never to speak
of the heliocentric theory again. See Bertrand Russell, History of
.” . , Western Philosophy (London: George Allen & Urwin Ltd., 196 1), p. 520.
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‘all mage a distinction between two types of qualities, although not all
agreed on which qualdties should be considered primary and #hich ’
.seconds.ry. ' . : - ~
In Book III of the Principia, Newton glves a rule to serve as a
criterj,on by which to distinguish primary fran secondary qualities:
Rule III | '

The qualities of bodies, which admit neither intensificatioh nor

remission of degrees, and which dre found to belong to all bodies

within the reach of experiments, ans to be esteemed the universal'

qualities of all bodles whatsoever.
,'By this Newton means that- those qualities which cannot be spoken of in .
degrees are the universal or primary ones, Extension is a primary
quality beqsuse sanething either ha.s extension or it does not; an ebject
will fetain the quaiity of extension whether it is expanded er con- .
tracted, whereas colour will change according to degrees of light energy. |
Secondly, Newtm thinks that primary qualities will be found in all
objects universa_lly The qualities which have these two charac ristics
are extension, hardness Mpenetrab,inty,gnobility and inertia.

This criterion meets the Epicurean and Democritean provlems of

'hrperceptibility-',, but it does not do so successfully‘ because the
' existence ef‘ imperceptible qualities of.‘ atamns 1s assumed whlle the per-
i ,centible qualities are given in observation ef objects. Thus, Newton
1s repeating the anclent n:istake" of talking abou}: imperceptibles as if

g
&

2S1r Isaac Newton, Mathematical Principles of Natural Pht Josophy,
translated by Andrew Motte and Florian Cajorl (Berkeley: University of -
California Press, 1934), p. 203. .

I3
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'they wer'é per'cept:ible‘3
The secerdary qualities are those which often provide‘a oo~

venient way of spéaking ‘about the effects of the prinar;y qualities on
the percipient. Colour, for exanple, 1s not an inherent quality of
objects but a result of the mechanics of motion:

Ifr at any- time I speak of Night and rays as coloured or endued

with colours, I would be understood to speak not philosophic-

ally ard properly s but grossly, and according to such conceptions

as vulgar people in seeing all these experiments would be apt to

frame. For the rays’to speak properly are not coloured. In them
there is nothing else than a certain power ﬁnd disposition to . e

stir up- & sensation of this or that colour. ‘ ) s

There is/ery little deviation here from the Greek contention that atoms

are mot coloured. The secondary qualities are treated as the effects of

atoms in motion. These effegfs are) the sensations of blue or red.

Whatever may be said bf Neyfon's attiempt:to descrifg the motion of«

matter in a mathematical way, it is S-ie@r-  that when he describes the
qualities of rratter he is a thoroughgoing Cor'puscularian

Let us now consider Descartes!' treatment of‘ the distinction For

Descartes, it was a difficult matter ta speak of the distinction in

scientific terms with '/i; also considering the nature of knowledge and

its cond-i;tions. He did.attempt both appr'oac})es and we shall ‘take a look.

at these respectively We Tind an explicit differentiation between

properties in the fourth of the Principles of Philosophy :

&

7:'Maurice Mandelbaum gives a thorough discussion of this problem
in Rule III, in his book Philosophy, Science and Sense Perception
(Baltimore: Johns Hopkins Press, 1966), pp. 79-86.

uSir Isaac Newton, "Questions of Natural Philosophy,” Newton's,
Philosophy of Nature: Selectims From His Writings, edited by H. S.
Thayer, Introduction by John Herman Randall, Jr. New Yark: Hafner

. .
N\ ‘
.

o,

" Press, 1953), p. 100.
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. s1vé to one and only one effect such as colour, whereas size, sh&‘pe and

. their real nature, This distinction is mseparably jeund to Desca,r'tes'

, epistemological biases and. we shall consider this point.

X r'egarded as invisible part:s of a machine which give rise to sensible

~ SRené Des , "Principles of Philosophy," Descartes: Philos-

- C - 18 -

I3

. I have Just shown that these [colour, odour, flavour, sound
and tactile qualities] are nothing objective (at least-as far
"as we can tell) apart from dispositions [of natter] constituted.
' by size, shape, and motion ceid?
Descartes glves several reasons far a distinction between colour, odour,
flavour, sound, tactile qualities and size; shape, motion., The most
wusual one is the suggestion that the secondary qualitles are perceived

respectively by individual senses; that is, that each sense. 1s respon-

motion are facts which are observahle not Just by one sense but bf

severdad,., Furthermore, the cenception of primary qualities is distinct

whereas that of the secondary is confused hecause we are ignoran’c of

Another reason for "consider'ing the primary qualities as primary
. 1s 11lustrated through an a.nalogt of rrachines ‘Descartes- wants to assign
size, shape and motion to insensible pa.‘r'ticles such as atoms despite
their imperceptibility, on the grounds that it is these qualities which

are.the .true causes of sensations of colour, etc. These causes are

phenomena :

.+os The only difference I can see betweén machines and natural
obJects is that the workings of machines are mostly carried out
. Dy apparatus large enough to be readily perceptible by the
., Senses ... whereas natural processes almost always depend on

. . .
3 . ”,

.-ophical Writings, translated and edited by Elizabeth Ansconbe and -
_Peter Thomas Geach with Introduction by Alexander Koyr‘e (Londan
'Ihe Nﬁlson Philosophical Texts, Thamas Nelson & Sons Ltd., 1969},
- p. 23 i 0 :

-
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parts so small that “they utterly elude ocur senses. But mechanics,

which is a part ar specles of physics, uses no concepts but belongs
also to physles; and it is Just as 'natural' for a clock

camposed of such-and-such wheels to tell the time, as it is for a

, tree grown from such-and-such seed to produce a certain fruit., So,

Just as men with experience of nachinery, when they know what a
machine 13 for, and can see part of it, can readily form a con-.
Jecture about the way its unseen parts are fashioned; 1n the same
way, starting from sensible effects and sensible parts of bodies,
I have tried to %nvestigéte the insensible causes and particles

g}mderlying them.

- It seems clear here that Descartes wishes to employ a scientific method

i

,’(io derive causes fram observatioﬁ and tc consider rfption , shape and

size as properties' as well as processes of insensible particles. He

beliﬁves that such a methodology will provide us with distinct ideas of

RPN

properties by the use of the understanding — something which mere

observation cannot do.

this reason:

This is a significant point in epistemology for

From what we have seen of the Greek phllosophers and the

seventeenth-century naturalists fthus far, it seems that ‘they have

separated metaphysics and physics from epistemology. Descartes.

approaches the problem of what constitutes matter, not by appealing to

an external reality but by examining the conditions of knowledge. It

1s these conditions. that detemine which qualities will be classified-

primary and which secondary In his example of the meltj.n% wax he

Invites us to consider- what it 1s that is so distinetly known abou’c

_1ts nature when the secondary qualities have been removed:

Well, what was in this wax that was so distinctly known? -

Nothing that I got through the senses; for whatever fell under

taste, smell, sight, touch,_or hearing has now changed, yet
the wax 15 st111. there ....7

6Ibid., pp. 236-237. - . i ' ‘

7Descarti'es » "Meditations," ‘Descartes: Philosophicai Writings,

- -




\ - 20 -

b
re
Sicans Ml i

e

: f
Extension, size and motion are left and these are deemed to be the

P

e B

primary qualities. But they are primary not because we can derive

thejfr properties from any type of observation but because size, shape .

B R

and motion are the only clear and distinct ideas we have of matter.

Descartes justified his pési?;ion on primary qualities by an analysis qf

the oconcept of matter. What is essential to t_be ‘concept ”of matter is
P the primary qualities. |

¢

. . : ' Section 2 — The Honourable Robert Boyle .
. (or The Sceptical Chymist)

B R R R JRC R P fon
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'Robert Boyle called himself a sceptical cl\yrnist.8 He was scep- .

tical of the rationalist approach to physical investigations and he
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devoted mich of his life to demonstxrting the truth of the "corpuscular
. phjsiggophy" by conducting thousands 'of chemical experiments. Boyle whs }é

the Seeptical or empirical chemist par excellence. : o .

L His experiments on air and the invention of the’ vasuum pump were

published in 1660, entitled New-Experiments Physico-Mechanicall Touching

/

the Spring of the Air, and.its Effects, (Made for the most part, in a

" New Pneumatical Engine) Written by way of a Letter to the Right Honor-

able Charles Lord Viscount Dungarvan, Eldest Son to the Earl of Corke. @
These experiments led to the Tormulation of what we know as Boyle's Law: -
The volume of a gas varies inversely. to the pressure, the temperature . A

‘remaining constant,

Brobert Boyle, The Sceptical Chymist, Introduction by M, M.
Pattison Muir (London: Everyman's Library, J. M. Dent & Sons Ltd.,
last -edition, 1911).

e
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Boyle's work on pneumatics was not immediately accepted. For’
exarple, among many of his discoveries and inventions, Boyle modified
Otto von Guericke's vacuum pump and produced a vacuum in which the
pressure was less than one-hundredth of the atmspheric; pressure. With
elaborate and ingenious techniques he\ :LnJect;ed and then transferted
artificial air from one container 1nto another' and was thus able to
experjment with materidls created :Ln néar-vacuum conditions . By using
diminished pressure, Boyle also showed that liquids could be distilled
at temperatures below the boiling point. 'Ihesé new techniques were not
embraced by many contenporaries even though they became essential in 7
nineteenth and twentleth-century chem:gst;ry. Distillation in vacuo was
a procedure which "became regula:c"ly’ employed in the nineteenth century
and experimentation ﬂth gases requ:!.'red the use of evacuated vessels \in
every twentieth-century laboratory. The reason for this laé in adopting
Boyle's techniques in chemistry was most probably’ the very
expensive and meticulous art of vacuum technique. IF‘urthermore, experi-
mental philosophy had its beginnings in spventeenth—century thinking,
and speculators of that time were ‘still ﬁabitually relying on deductive
reasoning and abstraction in inquiries about natural philosophy.. Boyle
and his friends were really novices in these methods; experiments took
'place in private hor.r.1es and because of the rather expensive demands of
the apparatus used, it was not surprising that these inquisitive gentle-
men were usually members of the nobility, The Roy;al Soclety of Lendon
for Improving Natural Knowledge, began as an eclectlc organization
fom"ed to meet the demands of thinkers who had the time and money to

delve into the New Philosophy or Experimental Philosophy.
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The Royal Soclety, of which Boyle was a founding member, was the’
- intellectual force responsible for‘ the intrpduction of the experimental
method into the universities and,zthrox‘xgh the Philosophical Transac-
tions, to Continental Europe.”.
Boyle also wrote a number of works on theology, attempting to
show that the new philosophy was not incompatible with religion. He was

a prolific writer as a perusai of his Works will show, ’P\e{lwmer of

.
.
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subjects he treated 1s too immense to list here.

In the Sceptical Chymist he refutes the Aristotelian theory of

j
i
g
i

elerents (fire, air, earth, and water) and the alc;hemical theory of
" elements (salt, sulphur and mercury). In their stead, he introduces
. "simple substances" (salt, acids, metals) as the most fundamental
elements. Wfortmately, this led him to a futile search of a formula
for the recomposition df gold, and he had the f‘ormidéble task of cate-
gorizing a multitude of substances without\the modern notion of
elements.

. He was fami‘l_:Lar with the wo l of Aristotle and declined the
traditional reliance on the Peripé:‘:ic school because he believed ghat.
Aristotle had omitted a proper study of qualities in his work, °
Aristotle gave a general definition of quality and tr:eated of the
general effects of natural things, but wentrpo further in the matter.
Similarly, Descartes spoke of what effects bodies have on our senses,
bué not of what effects bodies have on one another. Furthermore,
Descartes had interwoven hig treatmem;, of qualities so tightly with the
reét of hisophilosophy that 1t i1s difficult to accept one part of his

philosophy without accepting the other.
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In the "Author's Discourse to the Reader" of The Works, Vol.

IIT ,9 he ,”gives three reasons for his abstinence from the philosophical
inflyence of‘“i:he "Greats." The most important one is that he wishes to
conduct his inguiry without prejudi_ce. Secondly ; the interpretations of
some philosophlcal doctrines, such as those of Aristople , can be mis~ .
leading due to the obscurity, both of-the writer and the commentator,
And thirdly, so little has been said on the matter of qualities that 1t
: 1s elther useless or irrelevant. F\mthenmr%} there is anot{her reason ' ™
underlying all these three which should compel a scientist to rely on ’
his’ o ingenuity in inquirtes concerning qualities, and that is, that
‘ , in most phillosophical spgculations about gqualities, the expérix'rentalﬂ
- >appr-oach is @sent. Boyle does glve credit to some insights acquired.

through the works of the pre<Socratics but finally dismisses them as

B
B . T

incomplete and imperfect, ‘

Boyle gives a summary of his intentlons in the writihg of "The -

s Getn e

Origin of Forms and Qualities" in the preface of; The Works. It is to
be understood that throughout the study of qualities, thd sbul of man - :
or animal will not be investigated; the reason. for this befng that
Boyle thinks that little can be discovered about the nature of soul by
reference to matter because of the difficulty in establishing a rela-

tionship between soul and matter. Furthermore, Boyle thought that the

] experiments required to discover the physiological aspects of the

)

. X
e Honourable Rebert Boyle, "The Origin of Forms and
Qualities, According to the Corpuscular Philosophy," in The Works of
the Honourable Robert Boyle, 6 Vols., edited by Thomas Bixch, 1772;
reprinted by Gearg Olms Verlagsbuchhandlung, Hildesheim, Germany, 1966,
Vol: III, pp. 3-10.
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psyche would neces'sarily involve the use of live animals, and this he

considered too cruel an undertaking. We are also informed that Boyle D

4]
will assume the role of a 'corpuscularian' {or one who accepts the

1
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theory that materia_l ataoms exist) throughout this part of his Works

Finally, Boyle “"makes explicit the method he intends to 'use in his exam- ‘
" ination of the nature of qua]ities He hopes to glve an explanation of o
_the nature of qualities by generating these qualities in bodies That

is, assuning that the mechanical operations of matter can be altered - =

. PR ,,»‘
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and that specific alterations result in pa.rticu&‘ar qualities, Boyle

Lol

hopes to show that qualities can be produced ‘neehanicall,y:

L “That thert which I chiefly aim at, is to make it probable to you
- by experiments (which I think hath not yet been done) that
almost all sorts of qualities, most of which have been by the

. schools elther left unexplicated, or generally referred to I
know not what inctmprehensible' substantial forms may, be pro-
duced mechanically; I mean by such corporeal agents, as do not

. appear eilther td work otherwise than by virtue of the motion,
size, figure, and contrivance of their own parts (which attri-

"butes I call the mechanical affections of matter, because to
them men willingly refer the various operations of mechanical
engines): or to produce the new qualities exhibited by those
bodles, their action changes by any other way, than by changlng
the texture ar motion, or some other mechanical affection of |
the body wr-ought upon. And this 1f I can any passable .
measure do, though but in a general way, in Some or other of.
each of these three sorts into which the Peripateticks are wont
to divide "the quallties of bddies, I hope I shal% have done no

. ) useless plece of service to natural philosophy

P e SRR
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Through the employment of such a method Boyle enbarks on the scientific

investigation entitled "Considerations and Experiments touching the

Origin of Forms and Qualit:les"ll the purpose of which 1s to construct an

A
3

B A\ v

10, Lo - :
Boyle, The Works; Vol. III, p. 13.
11 " B
- Ibid.; see experiments, pp. 76-112.
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explicit theory of qualities. : ' g

The attempt to generate qualities in bodies is also described in

\
12 He tries to - .

" his "Experiments and Considerations Touching Colors."
'ana_'l‘vze color neghanicaliy t;y mixing powdered chemicals and solutibns.
This method was important’in that it led him to make a distinction
between acid and a_lka]_'l. substances, and 1t enabled him to produce
qualities mechanically

I.get us now turn to a more detailed consideration of Boyle's

T

treatment of 'pr'ji;ﬁry and secondary qualities,. 'Boyl'e was well read in

e A A g

the philosophical speculations of his predecessors and his contérrpor—

-~

aries, He accepted three principal things which had been hypothesized

about the nature of matter: that the 'catholick' or universal matter,

RS-

which is common to all bodies, 1s extended substance, divisible and

AT -

impenetrable; that matter is One and that the diversity we notice in
bodi'es is not an 1nperent diversity of matter itself but results from
,nbtion,' which as Descartes said, originates in God; that matter is ’
divided into parts because\of motion.and that these parts have the
essential properties of magutude or size /mo?:ion and shape, Size and
shape are inseparable’accidents because despite alteration through
physical agents the essence of matter remalns undestroyed.

Boyle's writings provide at least two examples of the phrase

Jg
it 3 s Vs el e L

'primary and secondary qualities!':

vk

I sgy not that there are no other accidents in bodies than
colours, odours and the like; for I have already taught that

r
g
Iy

b

R

3

2144., Vol. I, pp. -668-77L. '
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there are simpler and more primite affections of matter, fram

which these secondary qualities, if I may 8o call them, do
depend ....13

@

ter in the ‘work, in the chapter entitled 'Nature of Physical

ities', the term 'primary' appears:
... and since those qualities, as we have seen already,.do them-
selves proceed from those more primary and c%tholick affectations
of matter, bulk, shape, motion or rest .... ‘
What concerns us most at this point is whv Boyle makes the distinction
‘'He glves several arguments for the distinctlon and we will take a look
at them
In the chapter 'An Excursion about the relative Nature of
Physical Qualities', he invites us to consider this example as an e
analogy for the way we speak about sensible or secondary qua.lities' A
lock and key are no‘ching more than pieces of iron contrived into cer-
tain shapes, but once the one is applied to trﬁ other, they both acquine\\.
a new capacity which could be called attributes of the lock and key.
Now of thése new attributes nothing 'real or physical' was added to
either the lock or the key: '
And proportionably, hereunto, I do not see why we may not con-
celve, that as to those qualities (for instance) which we call
sensible, though, by virtue of a certain congruity or incon-
gruity in point of figure (or texture or-other mechanical
) attributes) to our sensories, ‘the portions of matter they
. modify are enabled to produce ‘various ef‘fects upon whose
. account we make bodles to be endowed with quaJ:Lties 3 yet they

are not in the bodies that are endowed with them, ary real or
distinct entities, or differing from the matter itself ....15

13mid., pp. 23-24. (Italics mine).

Mpi4., p. 28. (Ttalics mine).

Brpiq., p. 18.

AL . -
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Boyle is giving a mechanical, explanation of, secondary qualities here .

%The analogy is this. We have two bits of matter, both of which have the
same basic properties, but the interaction between the two lumps of \

matter will vary according to their shape. This variation is not pro- ~

perly speaking a property of matter,.but glves rise t6 sémething we per-
celve in it. We give to this perceptible e;ffect‘théname 'se;:ondary
{ qualities'. ' r "
i Now there is a multiplicity of secondary qualities which 1is
encountered in the same natural bodles. ~For example, a mirror will
appeé.r' to be red tat one time and gr'e;an at another, but this_ is no reason
N for  thinking that these qualities are anything other than the mohaﬂcal
affections of matter. For a body cannot be considered as an isoiated ;
part of mattér, but as .part of the wﬁverse and consequently as subject
to effects of other parts of matter, veffec’cs which men may fancy to be
inherent: qualities, which they are not.’ Considering the many possible ‘
relations betv:een pa;}ticles, we shquid e;;;ect to find rra.ny apparently j
diverse. qtalities in' the same objects for this 1s a necessary result of |
the several relations betwgen atoms. But these relations neéd not be
. mistaken for real, physical 'qualities and it is important for Boyle to o ;
. . dispinguish the primary from the secondary. .

¢ A

~Thus far, Boyle has given an explanation of what secondary

o~

qualities are — relations in the form of motion -- and has accounted for

the diversity of these qualities. Boyle believes that his explanation

i
:

is not definitive of secondary qualities but descriptive. He refrains
from giving a definition of secondary qualities for two reasons: he

believes that secondary qualities can be more easily understood by men

N
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if they are glven, what we would now call, an ‘operational' account with .

reference to the primary qualities of mattgpr: Secondly, the genus of

qualities has yet to be adequately explicat%d. Aristotle himself

defines 'accidents’ as that by which a thing 1is said to be qualis, thereby @& T

e

in Boyle's opinion'; giving arcircular definition of quality. What Bayle

m

does not realize, or does not accept, is that he, too, is speaking of ;

>

Aaccldents — the accidents of pr‘imaz;y qualities.

N e E T Rapme ALY

Jt 18 typiica.l of Bo:gle throughout his works to resis-t a class-
ification of substantial forms and encourage an operational definition
or description of qualities. 'Ihjzs approach was essential to his outlook
on chemical analysis. For example, he argued against the notion of sub-
stantial forms as a universal sgeci%ﬁv,,saying th'at natural substargces
are not essentiaily different frc-:m man~made cnes, This 1s one of the

P basic presuppositicns which led him to speculate on the‘possibility of \

. . . -
S T K ¢ e = N

producing gold from simpler elements. The only universal substance is. | f
matter and all that 1s necessary to synthesize a new substance is the ’ :
application of chemical operations. When a substance is classif‘ied, '1tA
is done by virtue of accdder'xts and chemical properties alone.

As far as secondary qualities are concerned this empirical

- g PP
B S RS

, | * approach will suffice in describing them since thelr nature can be
understood by observation and explained by motion and mechanical inter- Y
action. But what of the primary qualities? How does Boyle treat these?
First, it is inpor'taﬁt to take this point into account before answering
this question. Boyle did }101: make the distinctlon between prin?ry and

'“"'secondz}r'y qualities on a purely empirical level, and indeed it is

difficult €o conceive how anyone could. Rather, he used empirical g

o - R R e . ————— i 3
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examples to show that all qualities are affections of matter. The
attribution of qualities to matter is really a convenient way of ‘class~
ifying an object™so as to distingulsh it from other specie$ of bodies,

Take for example Form: Boyle tells us that Form (or shape) is not

-

’ .
‘something substantial and ‘separate from matter, but matter itself, con-

sidered 1n a pafticular mode of existence , and likewise the other

qualities are ways of talking about sensible ‘things. Nevértheless, a

" nominal account is not an adequate explanation for the distinction. The
’ 4 ’

important question is, why does Boyle consider the primary-qualities as:
distinct and in what sense? Here, I think that we shall find that his

distinction neceséarily rests on the Atomists' metaphysical presupposi-
> . .

tions; that is, on the existence of indivisible, :meerceptit;le‘and %

7

single atoms, which Boyle calls minima’or prima naturalia. To these

H_]_:_L'__n.’i_ﬂﬁ; he attributes the qualities of determinate shape and soﬁdity.
He 'accepts the proposition that atoms are lindivisible, have shape and
sié.e and through this premise, he infers shape and solidity ’t‘o- argue
for these as necessary primary quali_tieé. Boyle does allow the pos-—
sibility that'nentally at least, we can imagine atoms to be divisible,
He thinks it possible that by d_jlvinel Omipotence they may become 3
divisible but, save for this miraculous possibility, we must accépt
tha‘t due to the smallness énd solidity of atoms, nature never divides
<

Bayle was also concerned with the plroblem of how new forms come
to be and pass away. He argued that mattef and the accidents of matter
are sufficient to explain phenomena and he regarded a search for

?

immaterial forms as superflucus and uneconomic, Either things come 1n£o
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K _ N
existence from nowhere or they do r;ot camre into existence at all. New
’ forms do' come into existence, howéver, and the best way for him to
account for them is through the coz'pusculan—mechanical rwpdthesis

— - ~

v That there are particles of rratter, tob small to be seen,

indivisible and necessarily solid and with a particular shape, is an

axiom for which Boyle has ro empirical confirmation, but because this R P

hypothesis is useful and most efficacious in explaining phenomena,

PEPPE

- Boyle finds it expedient and acceptable, ‘ )
) . N .}
In his discussicm of ghe nature of physical qualities, Boyle

e " 37T

glves an expliclt account of his corpuscular hypothesis. His first and
. fundamental principle is, as we have seen, that there are atamlc Loy
corpuscles ar minima naturalia. Secondly, there are other cgrpuscleg

4 .

‘made from the coalition of minima naturalia. These, too, are insen- O

i
sible, but they are divisible, as in the case of mercury which can

undergo many alterations but still remain mercurv., Both the particles

_ made from the coalition of thel minima naturalia and the minima

_
URpeLS-h-

naturalia have their own déterminate shépes. But when theséJ adhere to
one another, the resulting particle will r;ave a different size and shape
as well as a difference in the direction of motion. When a number of
these bodies cluster together so as to become visible or se&ible and
are in mtion; that motion may produce great changes and new qualities
N ¢ \ in the body without causing alterations in the component parts. Fob
example, air has the same composition under many varying circumstances
but when 1t is in the state we call wind, it may feel colder to the
touch. Similarly, iren when rubbed feels hot. Vater may turn into ice

and still be essentially the same. All these changes are due to motion,

ettt e e D e

. . N N :
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and motion may be considered the grard or efficient among second causes,
God being the primary one. ,

F‘rom what has been sald, it.is \evident that colour, odour, éaste

aT other secondary qua]ities, are derived f‘r-om size, shape and motim N
f

of“the small parts of matter. Boyle agrees with the atomistic attempt ?
to deduce generation and corruption of bodles from cOynpioig ¥
5L&“P|¢UL€ (convention and dissolufi‘on) thereby giving a mechanical and

\
4

" material account of how new forms come into existence. We may concludé

then, that the use of various names to describe a parcel of matter is

ORI SR

. simply a reference to a ne‘w modi?ication or mode of exlstence of matter,
Nothing is new substantially. Boyle uses the Cartesian example of the
watch to illustrate this. The sprihgs, vheels, spring Salé\ce and
indicator which are scattered abou? do not thange when their arrange- v
ment is altered to make a watch. Rather, the order of the parts is
changed. ‘Generation' of a thing means nothing more than a denamination

for a new arrangement of matter, 'Co:ruption' is the act by which a body

)

comes to lose all accldents necessary to the ‘cons‘ci‘cution of that body.

Nothing corporeal or substantial (Boyle uses the terms interchangeably)

pé!?rishes in the change Matter can neither be created nor destroyed

: (_'Cor'mptio unius est generatio alterius; & e contre.) " d -

' , All these considerations about matter lead Boyle to believe that \\.
the mechanical hypothesis is a very useful amd enlig)tening one.
According ‘to the mec:hanical philosophy, the world we live in is-in con-
stant motion. Bodies are so closely set to one another that they ther

ha‘)e no vacuities between them or at least these are very few and far 4 :z;»-:

between. Since the mamner of comlition of bodies is sufficient to glve:

-
b ‘ A ,'J
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the secondary qualities, which are always varying, it f‘ollqws that these
\ - A

parts will sometimes join with one cluster, sometimes with another. Now

el g LN R

ey

. if we consider that the shapes, sizes and-motions of these particles are

_ various’ and that their variety and combination 1s,0 theoretically, - | ~

L AT
*

indefinitely. large, 11: follows that the cbservable qualities resulting

» from such a profusion of combinations will be very great-indeed, Boyle \"'

v believed that the variety of cmrbinations of letters in the alphabe‘c

will not be adequate to describe them because he wrongly thought thaJ-

i

" . tbe number of corminations was finite. This final insight led Boyle
: y . to believe that by the intervention of some very small addition or sub-
: traction of matter, in principle any thing inanimate can be made R
3 " including gold. It is not. surprising that Eoyle would be led to sueh a ~ 1§
E ) conclusion copsidering the. following attacgk on the ‘craciitional concept . ;

. of elemerits and substantial forms.

4 R But as ‘co this affair I observe, that if" (for instance) you ask
Q a man what gold is; 1f he carnot shew you a piece of gold, and
| ‘ tell you this gold, he will describe it to you. as a body
-4 o that is extrems¥® ponderous, vary malleable and ductilé,.fusible, .
« ¥ o and yet fixed in the fire, and of a yellowish colour; and if you
< : ' " offer to put off to him a.piece of brass for a piece of gold, he

; , will presently refuse it, and (if he understands metals) tell

- . you, that ;though your brass be coloured like it, it is not so
N i heavy nor so malleable, neither will it like gold resist.- the
1 ‘ - futmost brunt of the I‘ire or resist.aqgua fortis ... whatever men

talk in theory of substantia_l forms, yet that, upon whose account
they really distinguish any one body ﬁ'om others and refer it to
this or that species of bodies, is nothing but an aggregate or
convention of such accldents as most men do by a kind of -agreement -
5 (for the thing is more arbitrary than we are aware of) think |
! . { . necessary or sufficient to make a portion of the universal matter
.  belong to this or that determinate genus or species of natural

R bodies. And therefore not only the generality of chymists, but

. 3 ) "’ . divers philosophers, and, what is more, ‘some schoolmen themselves o
. "o, rrvza.int;L it to be possible to transmute the ignobler metals into
© gold.

-
Y . £}

+

c 161n14., pp. 27-28.
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R Elements and chemical substances exist in the sense that they are con-

venient arid agreed upon entities to describe the various effects and

flodi fications of matter, and in actuality only minima naturalia or

atomlc corpuscles exist, o . _ |
¥

To recapitulate Boyle's analysis of matter let us Summrize his . 3
. « basic points e ?

1, The matter of allzatnral bodles 1s the same; namely, o

~ substance, extended and impenetrable,

2. Because all bodies are substantially the same,.the_ir dis-
t : ‘ tinction 1is due to accidents which di\;ersi’fy Iti')em. ’*
3.' Motion, not belonging to the essence of matter andnot .
belng produced originally by other‘ accldents, may be
.. I‘egarded as the first and chief affection of ‘matter,
b, Motion divides matter' into parts the -dlvision ‘making
the parts singly impereeptible. . ‘

5. These minima naturalia have bulk, figure and motion or

rest (there being no mean between the last two) and the
' N . » v |
bulk, figure and motion or rest, are the most "catholick

# moods" or affections of matter. .

Clusters of atoms will have a fixed position in reference

to a plane; and according to how they are positioned

'whether some horizontally or others vertically, their . ‘e
position will result in what we g§ense as texture.

7. Perceptions are glven several nqmes_by men, according to.

~ the sense that 1s fitted to receive inpressions. from

extemal objects, when actually all these sensible.
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,

qualities are but the effects or conSequences of the

primary affections of matter,

, 8. A body is generated when, either by accession or recess
of carpuscles,’ or the transposition of what it is con-
stituted fram, or both, happens to obtain a concurrence

. of all those qualities which men consider and: comonly

agree to be nécéssary‘ and sufficlent to denominate the

s i

body which has them, J - )

-

. 9. The f‘orm of a thing is a peculiar state of matter; and

» the conqurrent qualities of matter, ' ich are adcidental

‘ ‘. . | . are necessary to g.particular body in the,sense that,(

" uithout these accidents the body. would not be’ of deénamina~

tioﬁ x but of some othef, e.g. y.

i | ‘ + 10, A body is capabie of many other qualities besides those
which mak’e up its form andkthe acquisition or loss of ..
such other ‘qualities 1s called alteration; for exaxrp.ie, a\
change 1n colour 1s an alteration. If these qualities are
lost or destroyed, ‘the changé is callédvcornption.
Nothing substantial is destroyed in corruption because:
nothing new 1s produced in-generation and becau;e matter
is incor'r'uptible 17 .

From this account. of matter and its power to generate qualities,
what can be said of the prima:ﬁ:-y qualities? ; Unfortunately, Boyle is

not concermed with an vana.lys'is of the ontological status of primaries

SN

jn’id' 3 pp' 35-370 . R > - %f‘ '
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and directs his attention to how perceptible qualities can be reduced to '

changes in motion and the arrangement of‘\the minima naturalia. These

cha‘n,ges may alter the specific size, shape and motion of bodies as well
as ‘their colour, odour and taste, but the smallest natural corpuscles
ufill always have some shape, some size and.some motion. Far tﬁis reason
they are considered primary. Other than this, Boyle offers. no cri-
f;erion for the primary qualities, and wishing to abstain from meta-
physical issues;‘ he prob’ably dild not think it necessary to offer one.

But the 1ssue of primary and secondary qualities is most .
Intimately connected to metaphyéical pmsxli)positions about matter, and
even more so to epistémologLe&l problems and questions of scientific
method. As well as Boyle's gr*eai; contributions to Empiricism and
bhemistry, he raised many epistemologlcal questions; for examplre, how
is the nature of substance to be known; what criterion is necessary to
distinguish the primary and s?condary quanties 5 and what is the
relapionship between matter and the knower? We shalS. see that Locke,
addressed h;'erself to the philosophical aspects of Boyle's corpiiscular
hypothesis in the following sections. .




CHAPTER TII : )

TIEAS AND ‘THINGS .

. o o ¢

At the time of completing the baccalaureate at Christ Church,
Oxford, in 16521,: John Locke had already acquired an interest in

v scientific matters, especially in iatrochemistry. This diversion from

purely philosophical questions was a result of Locke's intellectual and
affiliative attachment to a nunber of seifentifically inclined col- =
leagues at Oxford, namely, Robert Boyle, John Wilkins, Jonathan g}oddard,

2 Af:z;er graduating from

William Petty, Richard Lower and Thomas Willis.
Oxford; Locke remained there extending his interest in l?iatrochemistry
by attending chemistry lectures and particlpating in experiments on
circulation and respiration which were conducted by Hooke, Boyle and
Lower. Although he lecturec{ in Latin and Greek as a master in phll-
osophy, he was not content with the study of Scholastlc phllosophy and
. , s00n entéred the faculty of medicine. He4 was greatly influenced by
Robert nBoyle's corpuscular theory and the new experimental and empir-
lcal methods in science. Kerheth Dewhurst lists the following works by

Boyle which Locke was familiar with: Certain Physiological Essays

' (1661), The Sceptical Chymyst (1661), Usefullnesse of Experimental

 Maurice Cranston, John Locke, A Biography (London: Longmans,
Green and Co., 1957), p. 29. » ‘ ;

5 s LT
Ibid., pp. 39-40; 75-76. - ¢
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Natural Philosophy (1663), Experimental Histary of Colours (1665), apa

Origin of Forms and Qualities (1666). Locke also edited Boyle's The

General History of the Alr designed and begun, which appeared after

Boyle's death., (Appendix II of this thesis should also provide a good
view of Boyle's works that Locke may have been familiar with). During
his training in medicine, Locke's interest in chemistry was concen-
trated on the preparation of drugs, the study of blood circulation and
. the discovery of causes of epidemic diseases. By 1671, };e had ‘already

begﬁn writing the Essay Concerning Human Understanding. This twofold

interest in philoscphy and scilence was quite significant in influencing
Locke's treatment of 'substance' and 'primary and secondary qualities'.
In this part of the thesis, I wish to examine this influence from
science, I shall confine myself to a discussion of 'substance' and
‘primary qualities distinguished from secondary ones' in the light of
the’ corpuscular hypothesis. |
L.ét us begin our 1nquiry’by considering Locke's objectives in

writing An Essay Concerning Human Understarding. In the Introduction

Locke wishes to make it clear to his readers that his concerms are pre-
dominantly about eplstemology and not the accumlation of facts avail-
. able to the understanding or the metaphysical speculations concerning
such knowledge:

This, therefore, being my Purpose, to Enquire into the
Original, Certainty, and Extent of humane Knowledge; together .
with the Grounds and Degrees of Belief, Opinion, and Assent;

I shall not at present meddle with the Physical Consideration

of the Mind; or trouble myself to examine, wherein its Essence
consists, or by what Motions of our Spirits, or Alterations of ¢
our Bodies, we come to have any Sensation by our Organs, or

e
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any Ideas in our Understandings; and whether those Ideas do in
their F‘ornatiqn,‘ any, or all of them, depend on Matter, or no.3 ..

The amount of sclentific knowledge avallable in the seventeenth century
was, in Locke's view, sufficiently immense to Jjustify an analysis of the

foundations of knowledge and a search for more facts was deemed unneces-

sary:

The Commorwealth of Learning, is not at this time without Master-
Bullders, whose mighty Designs, in advancing the Sciences, will
leave lasting Monuments to the Admiration of Posterity; But every
one must not hope to be a Boyle, or a Sydenham; and in an Age that
produces such Masters, as the Great — H nius, and the incom-
camparable Mr, Newtcn, with some other of that Strain; 'tis
Ambition enough to be employed as an Under-Labourer in clearing

Ground a little, and remo some of the Rubbish, that lies in
the way of Knowledge; .... / )

Locke found himself in the midst of a 'scienti'fic storm' and he sought
to put phil(;sophy to 1ts proper task of examining the fomaations' of
knowledge through an inquiry into the human understanding and its limits.
He wished to confine his inquiries to how we know rather than what we
know. This priority nevertheless presupposed an acceptance of what we
know, and 1t was the metaphysical presuppositions of science in the
seventeenth pentufy that were instrumental in shaping Locke's ideas of

what we know. This is particularly evident. in Locke's acceptance of the

oney,
corpuscular hypothesis. He respects the theory on the grounds that it

is the most intelligible one in explaining the qualities of matter:

3John Locke, An Essay Concerning Human Understanding, Bk. I,

~ Ch. I, Sec. 2, edited with an Introduction, Critlcal Apparatus and

Glossary by Peter H, Nidditch (Oxford at the Clarendon Press, Tth

edition, 1975), p. 43. All citations refer to this edition unless
otherwise noted, ‘ -

uI.ocke, "The' Epistle to the Reader," An Essay Concerning Himan
Understanding, pp. 9-10.
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. T have here instanced in the corpuscularian Hypothesis, as
that which is thought to go farthest in an intelligible
Explication of the Qualities of Bodies; and I fear the Weak-
ness of humane Understanding is scarce able to substitute
anocther, which will afford us a fuller and clearer discovery
of the necessary Connexion, and Co-existence, of the Powers,
which are to be observed united in several sorts of them. This
/ at least is certain, that which ever Hypothesis be clearestiand
truest, (for of that it is not my business to determine,) our
Knowledge concerning corporeal Substances, will be very little
advanced by any of them, till we are made [sic] see, what
" Qualities and Powers of Bodies have a necessary Connexion or
Repugnancy one with another; which in the present State of -
Philcsophy, I think, we know but to a very small degree:- And,
I doubt, whether with those Faculties we have, we shall ever be
able to carry our general Knowledge (I say not particular
Experience) in this part much farther. Experience is that,
which in this part we must depend on. And 1t were to be wish'd,
that it were more inproved. We find the advantages some Men's
genercus pains have this way brought to the stock of natural
Knowledge. And if others, especially the Philosophers by fire,
who pretend to it, had been so wary in their obser'vatlons and
sincere in their reports as those who call themselves .
Philosophers ought to have been, our acquaintance with the . :
bodles here about us, and our insight into their Powers and
Operations had been yet much greater.> )

He is wary of the inability of the corpuscular theory to carry us further

in the knowledge of the connection of the several qualities and the ) | g :
) nature of substance. But he thinks nthat it is the lmits of the human

understanding which are responsible for this, for ultimately the ques-

tions depend on the human understanding for the answers.

)
i
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Section 1 -~ Substance
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Although it is true that Locke states in the Introduction of his

3 (O T T e

Essay that one of the purposes of his work is to "enquire into the

original certainty and extent of human knowledge" and not to .meddle with

-«

i
3

Slocke, Essay, Bk. IV, Ch. III, Sec. 16, pp. SU7-548. | o
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such speculations as whether ideas "depend on matter or no", it would be
a mistake to consider the Essay as a philosophical work @evold of a -
sclentific substructure.

' Now, when Locke states that the(question of matter 1s beyond his
deslign, it should not be understood that he has no opinions on the ques-
tion of matter. Rather, he t;hought that the discoveries and ideas in
science of that time, were great enéugh in number and ih quality for his
purposes, and ipste;ad'of challenging, the metaphysics of the "master-
bullders", he chose to hurble himself to the role of an "underlabourer®.

Bearing these considerations in mind, we should not find it sur-
prising that Locke employs the materialist hypothesls throughout t:hé

Essay: -
... I will not dispute, whether this acceptation of the Word solid
be nearer to its Original Signification, than that which Mathe-
maticians use it in: It suffices, that I think, the common Notion

- of Solidity will allow, if not justifie, this use of it; but if
anyone think it better to call it Impenetrability, he has my Con-
sent, Only I have thought the Term Solidity, the more proper to
express this Idea ... because it carries something more positive
in it, than Impenetrability, which is negative, and 1s, perhaps,
more a conseqguence oOf Soli%t% than Solidity itself. This of all
other seems the Idea most dntimately comnected with, and essential
to Body, so as no where else to be found or imagin'd, but only in
matter: and though our:Senses take no notice of 1t, but in masses
of matter, of a bulk sufficlent to.cause a Sensation in us; Yet
the Mind, having once got this Idea frum such grosser sensible
Bodles, traces it farther; and considers it, as well as Figure, in
the minutest Particle of Matter, than can exist; and finds it 6
inseparably inherent in Body, where-ever, or however modified.

Matter is presupposed heré in order to explain the ac;quisition of the

idea of solidity. Bk. IT of the Essay, we can cite varilous

t

passages where Locke explfcitly asserts the existence of material

®b1q., Bk. II, b/ IV. Sec. 1, p. 123.
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objects:

To discover the nature of our Ideas the better, ... it will be
convenient to distinguish them, as they are Ideas or‘ Perceptions
in our Minds; and as they are modifications of tter' in the
Bodies that cause such Perceptions in us: 7

This distinction between 'ideas in our minds' and 'modifications of
matter in the bodies' is a very important premise for the distinction
between primary and secondary qualities and for Locke's adherence to the
corpuscular hypothesis. In the following passage he accepts the meta-
physical assumptions of tﬁe corpuscular hypothesis explicitly:

For 1t being manifest, that there are Bodles, and a good store

of Bodles, each whereof 1s so small, that we cannot, by any of

our Senses, discover either their bulk, figure, or motlon, as

18 evident in the Particles of the Air and Water, and other

extremely smaller than those, .... Let us suppose at present,

that the different Motions and Figures, Bulk, and Number of

such Particles, affecting the several Organs og our Senses,

produce in us those different Sensations, ...

. Though Locke 1s aware of the metaphysical difficulties inherent

" in the corpuscular hypothesis, he regards the ldea of matter and sub-

stance as a necessary requirement for the causal explanation of ideas.
On May 16, 1669, he writes to Samuel. Bold:

... I agree with you, that the ideas of the modes and actions of
substances are usually in our minds, before the idea of substance
itself; but in this I differ from you, that I do not think the
ideas of the operations of things are antecedent to the ideas of
their existence, for they must exist before they can affect us,
or make us sensible o?_t':xheir operations, and we must supposé them
to be before they operate.d

L3

Tmigs, Bk, II, Ch. VIII, Sec. 7, p. 124,

8 miq., m. II, Ch. VIII, Sec. 13, p. 136. -

9John Locke, Te Works of John Locke, London: Printed for

"momas Tegg, W. Sharpe&Son,G Offor, G. & J. Robinson, J. Evans &

; also R. Griffin & Co., Glasgow and J. Cumming, Dublin, 1823,
Vol. X, p. 320. Reprinted 1n 1963.

.«j .

N L A il



' -2 -

v ) )
Here, Loclée seems to be relying on one of Aristotle's senses of sub~

stance, that is, substance as an indeperndent existent. In this context ,

substances can exist on their own while qualities and relations havé a
r?a.gasitic mode of being.

There is a problem of interpretation in this last passage. It
may be polnteéd out that Locke is making a distinction between the 1dea
of X and'thg existence of X. Locke could also be interpreted as §aying

<that a distinction should be made between the idea of substance and the
ldea of the existence of substance, in which case he would be treating
existence as a predicate. Locke is a bit wnclear, however.. He seems to -
be saying thalt although 1t may be true that the 1deas of modes and ]
actlons of substance are antecedent to the idea of suwstance in geherql,

these ideas are not antecedent to the ideas of' the existenge of things.

The passage 1s better understood if we concede to the possibility that

Locke is making grammatical erfors, ard that what he really mears to say
is that "things must exist before they can affect us or make us sensible
of' their operations. "
By maldng this distinct‘ion between things and ideas he is further

led to. conclude that the existénce of X is the cause of the idea of X.

It 1s my vliew that this presupposition is central to his distinction Ly
between contents of the mind and contents of the world. It is the
Bbojec'c'of Berkeley's complaint and the .epistemological subject of the
corpuscular hypothesis., Locke believes that material objects exist,

that modificatidhs in matter cause perceptions in us and that we. can
“be perceptually acquainted with matter if matter is in sufi‘ic%ent bulk \

for our senses to notice 1t. But Locke was not so uncritical a thinker N

= P




- 43 -

as to omit the question 'What proof do we have for the existence of °

matter?' His preoccupation with this question is evident in the pains -

" he took to demonstrate the practical advantages of holding the material- 1

1st hypothesis in contrast to'the notion of an immaterial knowing sub-

10

stance. In a paper entitled "Of Ethics in General," . Locke confesses

that .no idea of matter that he may have is a sufficient premise from
which he can deduce the exlstence of matter: ’

I have the complex idea of substance, solidity, and extension
Joined together, which I call matter; does this prove matter to : ‘
be? No. I, with Descartes, add to | this idea of matter a bulk - ’ !
as large as space ltself; does this prove such a bulk of matter
to be? No. I add to it this complex idea, the idea of ’
eternity; does this prove matter to be eternal? No. T add to
it the idea of necessary existence; does this prove matter
necessarily to ixist? No. Try it in spirit, and it will be
Just so there.1 .

PP e S L

The problem_ i1s, that no amount or combination of ideas can prove the~—
existence of matter or spirit because ideas alter nothing in the real-

ity of things; nor do ideas offer evidence of the real exlstence of

anything out of our minds. The only thing that can confirm "real

12" 10 modern terms,

exlstence," according to Locke, is "real existence.
one could say that existential conclusions may be derived (validly)
only from existential premises.

Locke was well aware that this argument created a great gap

between appearance and reality. He wanted to reduce it for two reasons:

0rorg King, The Life and Letters of John Locke (New York: Burt
Franklin, 1884; later published by Lenox Hill Publishing & Distributing
Co., New York, N. Y., 1972), p. 315.

b Umg .

' 1,2Ib1ci.,p. 316. \
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A

(a) the existence of God had to be maintained as a feature of his -phil--

oscophical beliefs, and (b) the existgnce of matter had to be presupposed

in order to account for the cause of our ideas. A cause was considered

necessary by Locke because he established the ¢laim that ideas are not

, <.
innate and therefore, in his view, they must originate from or be caused
by something.

Concerning the question of God's existence,.he criticized

!
Descartes' argument from the idea of necessary existence, but came to

the same conclusion that God exists. His reasons were different, how-

aver:

Real existence can be proved only by real existence; and thére-
fore, the real existence of a God can only be proved by the real’
existence of other things. The real existence of other things
without us can be evidenced to.us only by our senses; but our
own existence is known to us by a certainty yet higher than our
senses can glve us of the existence of other th , and that is
internal perception, a self-conscliousness, or intuition; fraom -
whence therefore may be drawn, by a train of‘ 1deas, the Surest
and most incontestable proof of the existence of a God

. Both claims, the one for the existence of God and the other for the
exlstence of matter exhibit a common difficulty: ' !

So that, in short, the Idea we have of Spirit, campared with the

Idea we have of Body, stand thus: The substance of Spirit 1s
" unknown to

hls and so 1s the substance of Body, equally unknown
to us ..

The 1dea of material substance and the idea of God are both complex

»

1deas, and as'such they do not carry with them the absolute certainty

for lnowledge of existence that cames from sensation. However, Locke

@

Lrbia., po 316. ' " '

M scke, Essay, Bk. II, Ch. XXIII, Sec. 30, p. 313. ’
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makes the 1dea of God an exception: . .

'lhe Knowledge of the Existence of am/ other thing we can have ‘only

by Séhsation: For there being no necessary ‘connexion of real .
Existence, with any Idea a Man hath in his Memory, nor of any

other Estence but that of GOD, with the Existence of any par-
ticular Man; no particular Man ean know the ‘Existence of any

other Being, but only wheg by actual operating upon him, it makes

it self perceived by him.15 - -

The idea of substance is é' camplex 1dea made up of general ideas which C. .
are ultimately creations of the understanding:

I never sald that the general idea of substance comes in by sen= »
sation and reflection; or that it is a simple idea of sensation:

- or reflection; thoug) it be ultimately founded in them: for it
is a complex idea made up of the general idea of something, or
being, with the relation of a support to accidents.. For gs.neral
ideas came not into the mind by sensation or reflegtion, but are
the creatyres or inventions of the understanding.l

.

These creatures -of the understanding are quite removed fram the empirical

certainty acquired through sensation and hence much more difficult to .

verify as real and independent entities. The best we can do, according

" . to Locke, 1s to suppose the existence of matter without empirical or
+ observational verification. In Bk. II of the Essay, he writes "... if

anyone will ,g;xamine himself eoncerning his Notion of pure Stibstance in
general, he will find he hgs no other Idea of it at all, but only a
Supposition of he knows not what support of such Qualitieé, which are
capable of producing simple Ideas 1n us. "7 Matter 18 ‘equivalent to

the 1dea of pune substance in general and Locke believes that we can-

rnot verify the existence of samething in the extemal world fram our

-

YPmia?, B, v, ch. X1, Sec. 1, p. 630. | R

16Locke, Essay, (Works), IV, p. 17. ®

- Yioute, Essay, Bk. II, Ch. XXIII, p. 245 (Fraser ed.).
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complex 1deaS. Thus we camnot verify the existence of matter or sub-

'

i stance through our complex ideas. . .

v . .
AT ' As-a result of this scepticism concerming substance, 4 contro-

S versy developed. Edward Stillingfleet, the Bishop of Worcester,

accused Locke of almst.},iavmg done away with substance with his new
way of reasom_ng and den&mced same of Locke's principles as heratical,
. in a work entitled A Discourge in Vindication of the 'n‘inity, published

in 1696. Bishop Still:l_ngfleet argued that Locke's treatment of‘ sub-
stance was in conflict with the doctrine of the ‘I‘rinity and complained

about Locke's new treatrent of the word. tidea': '
: . , Y . N
When new terms are made use of by i1l men to promote scep-
N ticism and infidelity and to overthrow the mysteries of our
faith, we have then reason to, enquj,ge into them and examine the
ation and tendency of them .... The world has been strangely
ed with 'ideas' of late; and we have been told that str
things might be done by the. help of 'ideas'; and yet these
A ' ‘ideas', at last, come to be only common notions of things, which
’ we rmust make use of in our reasoning. You say in that chapter
¥ y about the existence of God you thought it most proper to express
i - yourself in the most usual and familiar way, by ¢ words and
ot . “ . expressions. I would you had done so quite through your book; -
. for then you would have never given that occasion to the eremies
of our faith to take up your new way of 'ideas' as an effectual
battery, as’ they imagined, against the mysteries of the Christian
! faith, But you might have enjoyed the satisfactipn of your ldeas
~ long enough before I had taken noticg of them unless I had found
them enployed about doing mi.schief.‘

T L

Locke did little to alter his mschievouSr'ideas' but he did tyy to

ﬁ’) appease Bishop Still:mgfleet by pointing out to him the independent
status that faith enJoys:

Falth stands by itself, and upon grounds-of 1ts own, nor can be
removed from them and placed on grounds of knowledge. Their
, graunds’ are so far removed from being the same or having

laMaurice Cranston J. Locke: A Biom (repr. from Lovelace |
Chlrection), p. §13-414, < :
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" anything in cammon} but when it is brought to certainty faith is
no longer .... Let now such -methods of knowledge or certainty be
started as to leave men's more doubtful than before; let the
grounds of knowledge te resolved into what every one pleases, 1t
touches not my falth; the foundation of that stands as 'sure as
before, and canrfot be at all shaken by it ..., Whether then I am
or am not mistaken in the placing certainty in the perception of
the agreement or disagreement of idegs; whether this account of
knowledge be true or false, enlargens ar straitens the bounds of °
it more than it should, faith stands still upon its own basis,
which is not at all altered by it; and every article of .that has
Just the same unmoved foundation ard the very same credibility

that it had before,
* Locke does not discuss the question of exactly hcy'much certainty we/ may

extraet from faith in contrast to knowledge but we may guess, by the

ironic tone of this letter; that it is not very much. Stillingfleet may /
. ’ ’7

have suspected this when in & further Iletter he challenges Locke to

" decide which is stronger:’ the certainty of faith or the certainty of -~

¥nowledge, The controversy continued uﬁtil Stillingfleet's death.
Bishop StillingfleetJ lost most arguments to Locke but he did raise some

important questions, thereby inducing Locke to specify his use of the

term 'substance’,

Locke wishes to glve a nominal accowunt of substance in order to

avold that Scholastic misconception, which both he and Boyle wished to

. eradicate, that essences exist in nature:

Thus when we say, that Animal rationale is, and Animal implume
bipes latis unguibus, is not a good definition of a Man; 'tis
-plain, we suppose the Name Man in this case to stand for the
real Essence of a Specles, ard would signifie, that a ratiomal
Animal better described that real Essence, than a two-leg'd
_Animal with broad Nails, and without* Feathers ....

)

Ypi4., p. 14, ‘

% ocke, Essay, Bk. IIT, Ch. X. Sec. 17; p. 500.
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«~ This talk of essences as defining a type of animal is but a misuge of
" words which makes men suppose that 'essence! is a word which r?f‘ers to

a thing in nature. . Locke does not wish to deny that 'essence’ has some

sigiification, but he wants to distinguish real essence from nominal

¥,

essence: . .
The measure and boundary of each Sort, or Species, whereby
- it is constituted that particular Sort, and distinguished from
others, is that we call its Essence, which is nothing but that
abstract Idea to which the Name 15 annexed:  So that every thing ! . -
- contained in that Idea, 1s essenti#l to that Sort. This, though Cod
11t be all"the Essence of natural Substances, that we know ar by ‘. '
which we distinguish them into Sortsy yet I'call it by a ' '
peculiar name, the nominal Essence, to distinguish it from the- *
real Constitution of Substances, upon which depends this nominal :
Essence, and all the Properties of that Sort; which therefore, . -
as has been said, may be called the real Essence ....21 s

This distinction between real and nominal essences is a very important

departure. from Aristotle, It intréduces the division of the human world

of perception, language, appearance; from the world of real substances,

) real properties and extramental reality.
With regard to’ substance and its nominal essence, Locke describes
it in the following way. Nominal es‘se\neces he holds to be abstaract,
- t general ldeas of substance created by the undérstanding:

e \'me Learning and Disputes of the Schools, having been much
. busied about Genus and Species, the Word Essence has almost
lost its primary signification; and instead of the real Con-
stitution of things, has been almost wholly applied to the
artificial Constitutlion of Genus and Specles. 'Tis true, there
is ordinarily supposed a real Constitution of the sorts of
. . 'Things; and 'tis past doubt, there must be some real Constitu-
tion, on which any Collection of simple Ideas co-existing, must
depend But it being evident, that Things are ranked under
. Names into sorts or cies, only as they agree to certain
abstract Ideas, to ch we have.ammexed those Names, -the

. ~

2 mid., Bk. III, Ch. VI, Sec. 2, p.. 439.
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1 : ., Essence of each Genus, or Sort, cames to be nothing but that .
‘ -abstract Idea, whlch the General or Sortal (if I may have
leave so to call it from Sort, as I do General from Genus,)
Name stands for ....22

ol e -

Nomnal essences the/xv, signify or are signs of abstract ldeas in the
mnd. The way in vﬁm we are able to identify them one from the other
Jis through a ldnd of collective agreement in speech where the .abstract,
1dea 1s annexed to the right name:
. For the having the Essence of arw Species, belng that which
nal(es any thing to be of that Species, and the conformity to the
* Idea, to which the name is annexed, being that which gives a
r'ight to that name, the having the Essence, and the having that
. Conformity, must neeas be the same thing: Since to be of any
<o Species, and to have a right to the name of that Species, is all
one, As for Example, to be a Man, or of the Specles Man, and to

have a right to the name Man, I5 the same thing. Again, "to be a
Marr, or of the Specles Man and have the Essence of a Man 1s the

samething

To be a man then, or to have the essence of man is the same as to have
'\ " .+ the right to .the name 'man'. The name stands for the abstract idea,
4 .and men agree on .when to \ise the name 'man' when that name conforjrrs )
with the abstract idea of 'mant.

The ultimate source of these ldeas 1s grounded in sensation, but
the original simple idea, coming from sensation, is so transformed and
conjoined with other simple ideas, that the final product, the name
'man' for example, has absolutely no resemblance to the or'iginal simple
idea. We shall return to this point again, o ’

For now, we may relterate Locke's position on essence by sayj.ng

g / that the scholastic doctrine of substantial forms is criticized on
Vi
22
Tbid., Bk, III, Ch. III, Sec. 15, p, 417.
- | M4, B, III, th. TIT, Sec. 12, pp. 414-415.
§ 4 h




R

- 50 - | ) v

psychological grounds., This criticism has two important implications in

o ey e

“ the scope of his philosophy. He introduces a type of nominalism which

desﬁroys any previously asserted. conmection between a general term and

1ts real essence, confining the construction of general terms to the
wor]dngs of the human understanding. Secondly, he preserves the notion
. of real essence and gives it a special application according to a cor—
puscularian hypothesis.

t
We find that Boyle too 1s critical of the doctrine of substantial

’

forms and rejects it on much the same grounds as Locke does: N

We may now advance somewhat further, and consider, that men
having taken notice that certain conspicuous accldents were to
be found assoclated in same bodies, and other conventions of
accldents in other bodies, they did for conveniency, and for the
more expeditious expression of their conceptions, agree to dis-
tinguish them into several sorts, which they call genders or :
specles, according as they referred them, either upwards to a !
more comprehensive sort of bodies, or downward to a narrower :
specles, or fo indlviduals; as, observing many bodies t%]agree
in being fusible, malleable, heavy and the like, they’ gdVe to .
that sort of body the name of Metal, .... Now when any body is -
referred to any particular species (as of a metal, a stone, or
the like) because men have far their convenience agreed to sig-
nify all the essentials requisite to constitute such a body by
one name, most of the writers of physicks have been apt to think, :
that besides the common matter of all bodies, there is but one ;
thing that discriminates it fram other kinds, and makes it/wgat
it is, and this, for brevity's sake, they call a form:

e

b et g ¢ e s o -

Like Locke, he thought that it was a futile endeavour to look for these

forms anywhere except in our thoughts. And 1ike Iocke Boyle thought tha{:"
e
the only signification that these words have is that of identifying an

aggregate of qualities.' By a kind of muitual agreement men use these words |

s

a
»

2MR. Boyle, "Origin of Forms:and Qualities," Works, Vol. ITI,

p. 27.
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and often mistake what the words really signify.
’ b
«.. And if you ask men, what they mean by a ruby, or nitre, or a
pearl, they will still make you such answers, that you may clearly
percelve, that whatever men talk in theory of substantial forms,
yet that, upon whose account they really distinguish any one body
from others, and refer it to this ar that species of bodies, is
nothing but an aggregate or convention of such accidents as most
men do by a kind of ement (for the thing is more arbitrary
than we are aware of’) t necessary or sufficient to make a
portion of the universal matter belong to this or that determinate
gerus or species of natural bodies .,..2

Boyle thinks that the fact that men do by agreement call a thing metal

for exanple,"ls‘ not an adequate reason fram which to conclude that there
exists such a thing as metal outside of their own conceptions, vocal
utterances and sensory evidence,

We cc;ne now to a most important definition of substance by
Aristotle‘and that 1is substance as a substratum or M'okeimenon. It 1s
with 'this sense of substance ‘@at Locke has the most difficulty; we find
him vascillating between a phen&nenalist definition and an ontological -
description according to‘the real essence or qualities of matter. In
Aristotelian philosophy, the hypokeimenon besides signifying logical
subject, also refers to an undifferentiated primitive material é‘orce .
from which all for'r;xs and changes in the warld are de;'ived.

Before discussin'g the nature of substance specifically as sub-
stratum, Locke traces the development of ou; ideas and classifies them
into specific sorts. First, he impresses upon the reader by various
arguments that there are no innate ideas. How do wé acquire our ideas

then? The answer 1s mquestion?ably 'by experience!. Experlence begins

4., p. 27. .
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with two typés pf observation: observation of intermal q;%r'ations of
the mind and observations of external sensible objects. In this dis- -~
tinction Locke already ‘assumes at least the existence of sensible
objects. ’ | , |

‘Our observation of external sensible obJects cames to us through
two types of sensatlon: sensation through several senses, and sensation
through one sense only. a f

On the other hand, our observation of internal operations, which

1s considered by Locke as a kind of internal sense, is acquired through °

Reflection. ¥

... By REFLECTION then, in the followling part of this Discourse,
I would be understood to mean, that notice which the Mind takes
of 1ts own Operations, and the manner of them, by reason whereof,
there come to be Ideas of these Operations in the Understamding.
These two, I say, viz. External, Material things, as the Objects
of SENSATION; and the Operations of our own Minds within, as the
Objects of HEFLECI‘ION are, to me, the only Originals, from
* whence all our Ideas take their bqgimmwgs .26

Reflection provides the Understanding with ideas of its own operations.

These operations are described by Locke generally as:

. The other Foumtain, fram which Experience furnisheth the Under- *

standing with Ideas, 1S the Perception of the Operations of our ‘own
Minds within us, as it is employ'd about the ldeas 1t has got;
which Operations when the Soul comes to reflect on, and consider,

do furnish the Understanding with another set of Ideas, which could .

not be had fram things without: and such ‘are, Perception, Thinking,
" Dowbting, Believing, ReasoningKnowing, Willing, ard all the
different actings of our own Minds; ....27

More specifically, he treat!them under the names of Perception; Reten-

tion, Discerning, Compounding, Enlarging and Abstracting. These

/

26Locke,,Essay,;;ak. II, Ch. I, Sec. 4, p. 105.
2T,
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© treatments are to be found under trge following chapters respectively:
In Bk. II, Ch. IX of the Essay, Locke speaks of Perception as the
simplest idea we have from Reflection and he sametimes calls it Thinking: f

... Perteption, as it is the first faculty of the Mind, exercised ‘ |
about our Ideas; so it 1s the first and simplest Idea we have 8 {
from Reflection, and is by same called Thinking in general ... 2

In Bk. II, Ch. X, he discusses Retention as the act of keeping ideas

N

which have been gotten fram Sensation and Reflection:
1

The next Faculty of the Mind, whereby it makes a farther
Progress towards Knowledge, is that which I call Retention, or .
the keeping of those simple Ideas, which from Sensation or
Reflection it hath received. This is done two ways. First,
by keeping the Idea, which is brought -into it, for some time
actually in view, which is called Contemplation.

The other way of Retention is the Power to revive again CoL CC
in our Minds those Ideas, which after imprinting have dis-- i ‘
appeared, or have been as it were laid aside out of Sight:

And thus we do, when we concelve Heat or Light, Yellow or
Sweet, the Object being removed. This is Memory, which is as
it were the Store-house of our Ideas.2d v

u

In Bk. IT, Ch. XI, Locke describes the operations of Discerning, Com-

e

pounding and Abstracting. -Discerning aids us.in distinguishing one ldea

]

fram another: . . .

Another Faculty, we may take notice of ‘in our Minds, 1s
that of Discerning and distinguishing between the several
Ideas it has., It i1s not enough to have a confused Perception
of samething in general: Unless the Mind had a distinct Per-
ception of different ObJects, and their Qualities, it would
be capable of?very little-Knowledge; though the Bodies that

yaffect us, were as.busie about us, as they are now, ard the )
Mind were continually employ'd in thinking. On,this faculty X
of Distinguishing one thing from another, depends the . -
evidence and certainty of several, even very gen%'al Proposi-

tions, which have passed for innate Truths; ..s. .

" 4., Bk. II, Ch. IX, Sec. 1, p.' 143.

®Ibid., Bk. II, Ch. X, Sec. 1, p. 149.

3Om14., Bk. II, Ch. XI, Sec. 1, p. 155. °
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Compounding is th\e operation wheréby sinple .1deas received from sensa-
tion and reflection are put together:

The next Operation we may obServe in the Mind %bout its Ideas,
1s COMPOSITION; whereby it puts together several of those simple
ones it has received from Sensation and Reflection, and cambines
them in’co complex ones .31

-

Enlarging i1s another operation which is very similar to compounding: . .

.. Under this of Composition, may be reckon'd also that of
ENLARGING, wherein though the Composition does not so much
appear as in more complex ones, yet it 1s nevertheless a :
putting several Ideas together, though of the same kind. 4

- Thus by adding several Unites together, we make the Idea of

a dozen; and putting together the regeated Ideas of several
Perches, we that of a Furlong.32

Jrcen

Finally, we have the operation of Abstracting which condenses our use of

names : a

: The use of Words then being to stand as <dutward Marks of our
internal Ideas, and those Ideas being taken from particular
things, if every particular ldea that we take in, should have

} a distinct Name, Names must be endless. To prevent this, the,
Mind™makes the particular Ideas, received from particular .
Objects, to become general; which is done by considering them
as they are in the Mind such Appearances, ‘separate from all
other Existences, and the circumstances of real Existence, as
Time, Place o any other concamitant Ideas. This 1is called
ABSTRACI‘ION hereby Ideas taken.from particular Belngs,
become generai Representatives of all of the same kind; and
their Names general Names, applicable to whatever exists con-
formable to such abstract Ideas KE

v

. ‘What interests us most here is thelidea of substance and its
status as a substratum. First, let us establish what kind of idea the

idea of substance is in Locke's epistemoldy. In Bk. II, Ch. XXITI, .

"

3lpid., Bk. II, Ch. XI, Sec. 6, p. 158.
32 ' o
Ibid., Bk. II, Ch. XI, Sec. 6, p. 158.

33Ibid/ Bk. IT, Ch. XI, Sec. 9, p. 159.
: / . o
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Locke defines substance in general as'a complex idea:

The Mind being, as I have declared, fywrnished with a great
number of the simple Ideas, conveyed in by the Senses, as they
© are found in exteriour things, or by Reflection on 1ts own
Operations, takes notice also, that a certaln number of these
simple Ideas go constantly together, which being presumed to
belong to one thing, and Words being suited to cammon apprehen-
sions, and made use of for quick dispatch, are called so united
in one subject, by one name; which by inadvertency we are apt
afterward to talk of and consider as one simple Idea, which
indeed is a complication of many, Ideas together; Because, as I .,
have said, not imagining how these sim simple Ideas can subsist by
themselves, we accustam our selves, to suppose some Substratum,
wherein they do subsist, and £T‘om which they do result, which
therefore we call Substance.3 s \
e Lanct

Oﬁr idea of substance in general, then, is a complex 1dea. As a complex

]

idea it has this characteristic:

7 The Acts of the Mind wherein it exerts its Power over its
sirrple Ideas are chiefly these three, [I cite only the first]
1. Combining several simple Ideas into one cofpound one, and

_ thus all Conplex Ideas are made.

“The operation of compounding simple ideas then glves us our complex idea

of Substance. The simple ideas which are compounded represent the
" )

Impressiaons that the material world mskes on our mind:

. These simple Ideas, when offered to the mind, the Understand-
ing can no more refuse to have, nor alter, when they imprinted,
nor blot them out, and make new [simple] ones in it self, than a
Mirror can refuse alter, or obliterate the Images ¢r Ideas which,
the Objects set befor'e it . do therein produce. As the Bodies that

', . surrowd us, do diversly _affect owr Organs, the mind is forced to
receive the Impressions; and ca%got avoid the Per'ception of those
Ideas that are annexed to them.

. These éinple ideas, which are achired through the senses provide us with

p1a., Bk. II, Ch. XTI, Sec. 1, p. 295.
B mi4., B. II Ch. XII, Sec. 1, p. 163. .

Fmia., Bk. II, ch. I, Sec. 25, p. 118.
. ,.l.‘

-
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Q

lagw;eége ’which agrees with the reality of things:

~

. ‘Tis evident, the Mind knows not Things immediately, but only
by the intervention of the Ideas it has of them, Our Knowl
- therefore is real, only so far as there is a conformity between
,our Ideas and the reality of Things. But what shall be here the, ,
Criterion" How shall the Mind, when it perceives nothing but its
own, Ideas, know that they agree with Things themselves? This,
th It seems not to want difficulty, yet I think there be two
sgrts of Ideas, that, we may be assured, agree with Things.
First, The ’Ihe I‘irst are simple Ideas, which since the Mind, as
has been st shewed can by no means make to it self, must necessarily
be the product oI‘ Things operating on the Mind 1n a natural way,
and producing therein those Perceptions which by the Wisdom and
. Will of owr Maker they are ordained and adapted to. From whence
\ it fbllows, that simple Ideas are not fictions of our Fancies, but L e
the natural and regular- ?roductions of Things without us, rea]Jy ‘ -
( operating wpon . us; ...

e i 4 e W 2

The simple idees represent thln@s as they really are beeause they are
gotten directly from fhe world, They are 1ike impressions which in?rint
themselves upon a surface. ‘ |

o . The complex ideas, of s.ubsta.nce in particn;lar, however, cannot
enjoy the same status: u |

ot But though Definitions will serve to explain the Names of
Substances,' as they stand for our Ideas; yet they leave them not
without great imperfection, as they stand for Things. For our -
Names of Substances being not put barely for our Ideas, but being .
made use of ultimately to represent JThings, and so are put in

their place, their signification must agree with the Truth of
Things, as well as with Men's Ideas. And.therefore in Substances,
we are not always to rest in the ordinary complex Idea, commonly
received as the signification of that Word, but mst go a little

themselves and thereby perfect, as much as we can, our Ideas of
their distinct Species; or else learn them from such as are used
to that sort of Things, and are experiericed in them, For since
'tis intended their Names should stand for such Collections of
simple Ideas, as do really exist in Things themselves, as well as
for the cmplex Idea in other Men's Minds, which in their

r

s
!

3., &, v, ch. Iv, Secs. 3, 4, pp. 563-564.
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or-dinafy acceptation they stand for: . therefore to define their
Names right, natural History is to be enquired into; and their
Properties are, with care and examination, to be found out .

3

38

Locke 1s suggesting here, that an inquiry into the nature of things might .
extend our-knowledge of substance. It is this type of inquiry to which
we shaJT1 presently turn our attention. | '

We have seen tl';at Locke gives both a nominalistic and a material '
account of z;ubstance. In what follgws, I will suggest that the reason
Uhe holds these two views 1s because he is caught bepweg;n ;the sclentific
knowledge of his time, which he respects,‘ and yhe epistemological analy-
sis of the words he employs. The tworare not always in harmony.

This becomes particularly evident in his primary/secondary .
quality distinction. To see how Locke h%andled this subject, I shall
adopt a framework in which the discussion can be formulated. 1 am
indebted to Margaret Jo Osler, for a very usef‘hl approacfl to the dis-
cussion of matter.39 She suggests that the problem of matter can be ‘
regarded as a problem arising at three different levels ) the empirical
level, the theoretical level and the rre’calphysical‘ level. The observa-
tional or enpﬁrical level has to do with éventP of phenomenal experi-
ence; the theoretic;':tl level with scientiific theories with regard to Suph
uncbservables as chemical bonds which 'can be evidenced indirectly, the
metaphysical level deals with such questions as, 'Is the world camposed

of atoms and the vold?', the answers to whicl'; provide a general

3Broiq., Bk, III, Ch. XI, Sec. 24, pp. 520-521.

¢
o~ ~

3Margaret Jo Qsler, "John Locke and Some Philosophical Problems
in the Sciencep@f Boyle and Newton," Indiana University Ph.D.,
University Microfilms, Inc., Amn Arbor, Michigan, 1968, pp. 30-39.
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background to scientific inquiry but which can never be empirically © e
tested. : / . , i

It 1s not at .a.ll extravagant to view some of Locke's prcblems as i s
arising out of his conflation of these differeht levels of discourse.
Specifically, there 1s his primary/secondary quali'.@:y distinction which
1s sometimes grounded on the corpuscular hypothesis, and sometimes on

. ~

Locke's own radical empiricism.

-

Section 2 — Primary and Secondar;i Qualities - . 1

In Bk. IT, Ch. VIII of the Essay, Locke distinguishes between the
—Psychological source of all our ideas and their external -or extra-mentdl
source. We know that-all the ideas we have are ‘uléimtely grourded in
sensation, but wha}; the causes are that produce these sensations,
... 1s an Enquiry not belonging to the Idea, as it is in the
Understanding; but to the nature of the things existing with-
out us. These are two very different things, and carefully to
be distinguished; it being one thing to perceive, and know the
Idea of White or Black, and quite another to examine what kind
of particles they must be, and how ranged in the Superficies, ‘ 1
to make any Object appear White or Black.40 . 4
We have then, two very different types of imuiry: an inquiry
concerning human understanding and an imquiry conceming the nature of
' things. Locke distinguishes the two types by identifying one as having
to do with perceptions and the other with explamation. On Osler's ' B
Scheme, this distinction would be analogous to empirical ocbservation on '
the one hand, and thearetical and metaphysical explanatdon, on the other.

. Unfortunately, Locke does not discuss the problems that may arise in

405 6hn. Locke, Essay, Bk, IT, Ch. VIII, Sec. 2, pp. 132-133.
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moving fram one level to ancther. He immediately attempts to comnect the
two levels by introducing causation. He speaks of External ObJects
ag:léating our 'animal spirits' and thereby causing sensations in us. It
1s possible that he acquired this idea when he engaged himsglf in latro-
chemical studles at Oxford. In'any case, the mind-body problem is not
here glven dny great importance: "

con 'fhat all Sensation being produced in us, only by different

‘degrees and modes of Motion in our animal Spirits, variously

agitated by external Objects, the abatement of ‘any former

motion, must as necessarily produce a new sensation, as the

variation or increase of it; and so introduce a new Idea, which
dependﬁ only on a different motion of the an;Lnnl SpirIts in that

Locke attempts 'to describe the nature of these objJects which cause sen-
sations in us. He does this by making a very.important distinction
between idea and quélity: ‘

Whatsoever the Mind perceives in it self, or is the immediate
object of Perception, Thought, or Understanding, that I call Idea;
and the Power to produce any Idea in our mind I call Qualitx of
the Subject wherein that power 1s .

Qualities then, are the powers td produce ideas in us and these powers -

come fram external objects. Locke speaks of power in two ways. In

Bk. 1I, Ch. XXI of the’ LSSEL power is an idea of reflection which comes
to the mind, when it observes that sixrple ideas are in constantYltem- ]
tion As for example, when we say that the sun has the power to melt
wex, what we mean is not that we can observe this power as a qua]ity in

the sun, but rather we acquire a general idea of power by o_bseI'V,inS .

ulIbid.', Bk. II, Ch. VIII, Sec. 4, p. 133. T~

“2m14., Bk. II, Ch., VIII, Sec. 8, p. 13. ] e j
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e - * , changes in sinple ideas such as extension, hardness and colowr. This

- . ) LR ,

P . sense of power is.very much like Hume's idea of causality. In Bk. IV,

. . Ch. III of the Essay, ho:tever, Locke aiso speaks of the powers of sub-

&L A ‘ . 3
R L stances which change the sensible qualities of bodles, and this kind of
} 3
. L . power 13 not an 1dea at all but.rather the ultimte physical cause of

. qualities , ¥ ' '

N
»

'Ihus Locke. spea:ks of power as an idea and he also speaks of it as

- an external force When he speaks of it as smething outside the nd.rxi,

oo he mS mobéd once. again from straigxtf‘omam observation to scien’cific

or theoretical explanation. For Locke supports his contentim that

S qualities are powers that produce ideas by referring us to the corpuscu-
S t
lar hypothesis far an explanation:

. Because the Active and Passive Powers of Bodies, and their ways
of operating, consisting in a Texture and Motion or Parts, which we

- cannot by any means come to discover: 'Tis but in very few Cases,

' We can be able to percejve their dependence on, or repugnance to

. any of those Ideas, which make our complex one of‘ that sort of .
T Things. I have here instanced in the corpuscularian Hypothesis, as
. P . . that which is thought to go Tarthest in an intelligible Explication
@ of the Qualities -of Bodies; and I fear the Weakness of human Under-
L . standing is scarce able to substitute another, which will afford us

a fuller ard clearer discovery of the necessary Connexion, and -
Co-Existence, of-the Powers

which are to'be observed united in
' several sorts: ofthem....43' ) .

w
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‘As far as sclentific explanation goes, then, Locke favours the corpus- R
culari,an nypothesis The corpuscularian hypothesis, as repmented by .
Boyle, treats pmer not as a qi\?nty inhemnt in either mbject or

‘object, but rather as a mechanical relation between bodies which we are
g

apt to consider, mistakenly, as possessing ontological significance. In

- 3

o

,"Z‘Prbid., Bk. IV, Ch.*III, Sec. 16, pp. 547-548. - :

-
~f
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h;s metaphor of the lock and key, Boyle sug'gests'that we should not look
upon 'the power of fit or openi.ng"'as a new property which has emerged
from the loc}c ard key, but rather as a relationshiip. Similarly, a.
se;:orﬁary qlality must not be méarded as an esseﬁtial attribute of a
thilng but as .a phenomenon, available to sentient sensible beings, which
results from a specific arrangement and motion of 1nsensible corpuscles

g

-Boyle was not bound to give a philosophical analysis of _3ualities.

 He wanted to classify properties according to those chemical alterations

of bodies which he could observe. He had to rely on observation; for
example, colowr change.s because at that time there was no‘ systarh of
elements upon which £o found the description of bpdies.' For his purposes
the mechanical deseription of matter.and the cbservational classif‘ica-—
tion of qualities were preferahle altemtivga to the ‘scholast:l,c doc-
trine of forms. Y ‘ '

Locke, however undertook an explanation of how the physical world ’
aff'ected L pur senses, and this :an01Ved him in a description of the T
qualities which was more f‘ar-reac'hing than Boyle' ‘s observation of
chenical phenomena. T |

When Locke speaks of power :as an &uea of reflection, he is on
camparatively safe ground But when he speaks oiL pmer as a physic
cause, he -1s drawn into mepa.pl‘b'sical“ speculation about the nature of

'obJects, which. no direct cbservation, such as that of simple ldeas, can

support. This conflation.of levels of discussidn is borne by Locke's

S .
discussion of power as well as by his discussion of the qualities We'

) 'willpresent]y examine how this is so. =

He' first ‘discusses qualities in the chapter entitled 'Some ' . .

N
1
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farther COnsiderations cmcerning our simple Ideas' in Bk, II of the

Essay: .

C Qualities thus considered in Bodies are, First such as are
-utterly inseparable fram the Body, in what estate soever 1t be; .
‘such as in all the alterations and changes it suffers, all the
force can be used wpon it, it constantly keeps; and such as
Sense constantly finds in every particle of Matter; which has
bulk enough to be percéived, .and the Mind finds inseparable from
every particle of Matter, thovgl less than to make it self
' singly be perceived by our Senses, V.g. Take a grain of* Wheat,
divide it into two parts, each part has still Solidity, Exten-
sion, , and Mobilit .... These I call original or
gr:l.mary lities o which I think we may observe to pro-
duce simple Ideas in us, viz Solidity, Extension, Figure,
Mot‘ion, or Rest, and Numper, /4

The primery qualities are here considered primary by Wtw of the fact
that (a) whatéever alteration be it chemical or nechanical t:he object .

suffers, these qualities are still maintained, and (b) every particle.

.

of matter, 1f it be big enough to be perceived at all, appears to have '

these qualities, and (c) they have. the power to produce ideas. Wnat
Locke calls secondary qualities are:

Such Qualities which in truth are nothing in the Objects
. ’chemselve but Powers to produce various Sensations in us by
¢ their primary Qualities i.e. by the Bulk, Figure, Texture,
and MotIon of thelr insensible parts, as Colours, Sounds
Tasts, [sic] etc. These I call Secondary qualities ....15

' Two questions may arise in this context: (1) Do both primary ‘and

secondary qualities have the»‘power to produce ideas in us? (2)If so,

N

_how do we distinguish the powers of th secondary qualitieS\from the

power of the primary qualities? In Bk.\II, Ch. X, Locke discusses
power as a simple idea which 1s a 'principa.l 1ngr~ed1ent' which rrakes

K]
l

gy ST

Ibid., Bk..IL, Ch. VIII, Sec, 9, pp. I34-135.

Ymia., B If, G, VIIT; See. 10, p. 135,
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up our complex ideas of sub%?énce. At present, however, we are rjot

interested in its epistemological status. Tob answer the above questions

we must look to the end of this chapter and the chapt:ér on Our Ideas of, D

Substances'. At the end of the chapter on 'Power' he says:

Ard thus I have, in a short draught, glven a view of our
original Ideas, frum whence all the rest are derived, and of
which they are made up; which if I would consider, as a Philos-
opher, and examine on what (Causes they depend, and of what they
are made, I believe they all might be reduced to these very few

primary, and original ones, viz.

Extension, X a
Solidity,
MobIlity, or the Power of being moved;

Which by our Senses we receive from Body:

Perceptivity, or the Power of perception, or thinking;
NEtivitz, or the Power of moving;

which by reflection we recejive from our Minds. I crave leave to
make use of these two new Words, to avoid the danger of being

mistaken in the use of those which are aequivocal To which if
we. add . . '

Existence ' -
R - .

Duration, '

Nurber;

which belong both to the one, and the other,-we have, perhaps,
all the Original Ideas on which the rest depend. For by these,
I imagine, might be explained the nature .of Colours, Sounds,
Tastes, Smells, and all-other Ideas we have, if we had but
F‘a.culties acube enough to percelve the severally modified '
Extensions, arfl Motions, of these minute bodies, which produce
those several Sensations in us ....46 .

Locke does not res{:ond-to these two questions directly, and we must
extract an answer from this passage. Concerning the question, Do both
primary and secondary qualities have the power to produce ideas in us?

‘Locke suggests, in this passage, that primary qualities do. He treats

~

“Ovid., Bk. II, Ch, ¥XI, Sec..73, pp. 286287 *

3
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the primary qualities as having the power to produce the sensible
secondary ‘qualities. But secondary qualities are, what could be called, ne

_ the manifestations bf these.powers Locke often speaks of secondary

qualities as powers, %by this he means that were we to give a scien-
tific explanation of the nature of the secondary qualities, we would
find that they are no more than the manifestation of powers:

I have in what just goes befare, been engaged in Physical °
Enquiries a little farther than, perhaps, I intended. But-it
belng necessary, to make the Nature of Sensatjion-a little
understood; arid to fieke the difference between the Qualities in
Bodies, and the Ideng produced by them in the Mind, to be dis-
tinctly conceived, without which it wem%ossible to. discourse
intelligibly of them I hope, I shall be pardoned this little
Excursion into Natural Philosophy, it being necessary in our
present Enquiry, to distinguish the , and real Qualities
of Bodles, which are.always in them, Solidity , Extension,
Figure, Nurrber and Motion, or Rest and ar'e sametimes per- .
celved by us, viz yhen the Bodies they are in, are big enough
- 8ingly to ba discemed) from those ,secondary and imputed .

Qualities, which are but the Powers of several Combinations of
those primar'y ones, when they operate, without being distinctly
discerned;— A7

G

N R ST D e S e R

-

Our 'answer to the first question then i1s: Only primary qualities &e Lot

g

-
e

. 7 . . .
the power /'co produce ideas in us, Our second question was: How do we

X

distinguish the powers of the primary qualitie§ from the power:s of the
secondary quallties? Our answer must be: We do not have to dig-
tinguish them, %’xe secondary qualities :io not rave the power to produce
ideas in us. They are simply the nmmife\station of power. |
Thus far, Locke has been talking science. He has simply
reiterated the corpuscular théory of matter as Boyle presented it. In L

Osler's terms, he has been tallkdng about qualities on the theoretical

Ad L] , q;\l
“via., Be. II, Ch, VIII, Se(! 22, p. 140.

N
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level,
. Problerrs arise in his distinction-between primary and secondary
qualities when he talks about them on the level of non-theoretical
obgervation. For on this )level, the qualities are not just powers and
the manifestation of powers, but ideas too. Locke attempts to keep the
two levels apart when 1n the above passage, he excuses himself for \
) engaging in physical inquiries a little fe.r't;her than perhaps he -
s | .+ intended, but the levels are already interconnecéed. The distinetion

between primary and secondary qualities as treated by Locke and Boyle

on the sclentific’level, {s pregnant with epistemological difficulties.
The difficulties‘ rest primar-ily in the treatment of secondary
qualities as the manifestations of powers of the primary qualities,
For consider the way 1n which these powers are manifested. They are
manifested to the perceiver, and they are manifested as ideas. "They
are ideas of colour, texture, scent, etc. and not ideas of power. -
'Power! is a word which has explanatory, but not descriptive value, It
_..does not descr'ibe our ideas of secondary qualities it explains how'we s

N

get them, o . .

-

+ The problem becomes plain when Locke tells us what the nature of
. the primary qualities 1s. They have something in common with the
{ ' secondary qualities; they are paiso ideas, But primary qualities are
more than just ideas: '
- .... The First of these, as has been said, I think, may be properly /
", called real Original, or primary Qua.lities because they are in
the things themselves, whether they are perceived or no: and upon

" their diffeggn’c Nbdifications it is, that the secondary Qualities
| depend

*

®mia., Bk, 11, th. VIII, Sec. 23, p. 141,
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* them' and that is the criterion, then the same criterion must apply tgm
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'I}hey are qualities inherent in a thing as it 18 in itself, and regard-
less of our. perception of the thing. To justify this proposition Locke ’
only has to look to the corpuscular theory for support, for that theory

: £
entalls Locke's claims. Locke's difficulties emerge when he tries to

s g

defend the above proposition on an epistemological level, and this will
not do. For all we have to ask is 'How do you know that the primary

qualities are inherent in things?' If we answer 'Because we percelive

the secondary qualities.

< atp s———

Locke was not unaware of this difficulty. He tolerated it
because he was sensiti\;e to the revival of the corpuscular theory of
matter in the seventeenth century. His acceptance of the theory crer

ated many philosophica.]r problems, but it also encouraged philosophers

of that era to contérrplate' the nature of things without turning a deaf

ear to the discoveries of sclence. e’
\




CHAPTER IV

DISCUSSION OF LOCKE'S DISTINCTION AND THE
CORPUSCULAR HYPOTHESIS .

[

' In the first three chapters of this study, I have attempted to | -
_ place Locke's development, of the’primary/secondary quality distinction '

in what I consider to be the proper historical context. This I have,

done in order to avoid that common approach of histori;:al camentators

whic;h 1s simply to look at Locke's distinction as an error. If one's

purpose 1is ‘to give an inventory of the mistakes made in the .histor'y of
Empiricism then this approach has its advantages, It treéts a phiIos-

ophical problem or issue such as the primary/secondary qfality dis-

tinction as a well-defined problem to which philosophers fram various

schools ard eras can address themse\elves. This hay pro‘{ide scholars

'with'the opportunity to perform a kind of dialectical operation on an

issue and thereby to resolve the matter, or to reveal it as a pseudo-

problem, : ) )

Yet this approach also has its msaMMQeS. The greatest of ;

‘these is that it often misrepresents the philosopﬂicél problem ’e'ts

originally posed, and the philosopher's,position on it. This happens

as a result of abs\tracting the issue from its historical circumstances

and defining it in inapplicable terms, or worse, of ’:Lnagining that the '
p:r'oblgrn is given 1n somé Platonic sense and that it 1s our respon- <
sibilify to solve 1t. In fact the solutlon to a problem is alvays

<
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relg’ced to the way in which the fmgt_giem is formulated, and 1is designed
to answer specific ciuestions that the problem poses. For Locke the
problem was formulated like this: "How can we reconcile the facts of
perception with the facts of the world, given that both are equally
real?"

In discussing the primary/secondary quality distinction then, the

" most accurate representation of Locke's position will be the one which

' takes into consideration the state of physics and philosophy at that

time, . )

In what follows, I shall maintaln that the primary_/secondary
quality distinction was regenerated and supported by seventeenth-century
natural philosophy. I will also argue that Locke's Jus?;ification for
the distinction rested on the corpuscular hypothesis, and that any
criticism which attacks the distinction must do so by first attacking
the corpuscular hypothesis. A number of articles have been written on‘
the distinction and in the course of our discussion we shall examine
them with the corpuscular hypothesis in mind. But first let us estab-
lish the claim that seventeenth-century écience, supported the distiiqc—)
tion.

The 'corpuscular' hypothesis 1s that hypothesls which asserts

the existence of two great principles in the universe{-- matter and motion.

Its respectabllity as a scientific theory came fram the fact that it
could be subjected to the test of strength for all sclentific theories
and meet the dempands of such a test. This test is similar to the
hypothetico-deductive model of modern science and 1s_the most character-

istic feature of the seventeenth century's departure fran rationallsm

~)
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in sclence. The most adamant advocate of this new method in science is
Robert Boyle. , . :
There was a belief that the hypothesis could be confirmed by' the

. observation of facts, but this bellef always.rested on the hope that the

development of the microscope would confirm the theory. For example, ‘ o
Newton suggested that, improvements in the miscroscope would allow us to !
pefcei};e some of the larger corpuscles. Locke and Descartes belleved

: thét the best }Z;OSSible confirmation of the cor';;uscular hypothesis of o l
matter could come fram the microscppe. But because the microsccope was -
not pov;er-f‘ul enough, other means of cbservation had to 'be sought. In
Part IV of the Pri_.ncigles, Descartes invites the reader to consider how
a plant becomes laprger and larger in the course of its gr-owth.l He
concludes that despite the 1nability of our senses to perceive the
addition of small parts in the plant, it m;st, revertheless, be thé
addition of these minute particles which is responsible for the plant's .
growth. Newton, in Rule IIT of the "Rules of Reasoning in ffhilosophy"
in the Principia suggests a generaliz'étion fram observable factz ‘to non-
observable entitles: | - f . .

. 1

The qualities of bodies, which admit neithet intensification nor
remission of degrees, angd which are found to belong to all bodles
within the reach of our-“experiments, are to be esteemed the
universal qualities of all bodies whatsoever.? .

There 1s a problem here with observation and the inability of thb

a

4

q

lRexgé Descartes, "Princiblés of Philosophy," Philoscphical Works,
. pp. 235-236.

213a3c Newton, Mathematical Principles of Natural Philoscphy,
translated by Andrew Motte and Florian Cajorl (Berkeley: University

__of California Press, 1934), p.-398.— ,
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senses to provide enpjrical confimation far scientific principles\ We

may - say, however, that suppor't for the corpuscular hypothesis was

2 ety

measured 1n terms oflits success 1n explanation. It was successful

‘ because it provided predictions and because it worked. Locke did not
attempt to Justify the hypothesis nor did he attempt to support it by
examining the rature of our cogitat‘;iOns. He accepted it for the same

reasons that science found it acceptable.
&

i
Section 1 — Interpreting Locke's Distinction J o

. It has been fifty years since Reginald Jackson published his 4
paper "Locke's Primary and .Secondary Qualities" in which he analyzed o
Locke's distinction end arrived at the correct conclusion that Locke's
- distinction has ’been persistently misrepresented. 2

'Ihe eonclusion he reaches results from an analysis of the *
primary/secondary quality distinction which 1s consistent with my inter'-
pretation of Locke's distinction in the th_ird chapter of my thesis. In
nthis section we shall assign the role o.f' a starting point to this inter-
pretation, ' ’

Jadcsoﬂ's objective in detemﬂr.ﬁng the nature of Locke's dis-
tinction between primary and secondary qualities is what concems"us
here. He objects to j:hat view of Locke"s doctrine which represents the
distinction between primary and secondary qualities as a distinction
between unalities andsideas respectively. In opposition to this, he
contends that what Locke means by primery qualities is:

. sinply qualities of bodies, that he calls them "primary" to

, distinguish them, not from other qualities as a kind of
qualities, but rrom what are on his view only wrongly thought




* 1s; secondary qualities. 'Secondary qualities' is the phrase we use 'to )

v ' | ‘
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to be gualities, and that ... by "secondary qualities" he means,
neither qualities nor ldeas, but a third set of entities, which
he calls "power's of bodies .to produce ideas by means of (prlmary)
qualities*,.,.3 ‘
From this account it'follows that we can neither be perceptually
acquainted with the qualities of matter; that is, primary qualities, nor

be percepfually acquainted with the effects of primary qualities; that

descr'iberthe configuration of primary qualities that.-may have some
sensible effect. When we speak of these effects as powers, what we mean :
to do is to describe a process of interaction between different states

of matter and the effect that these states have on our senses. Tt is.

e - ot o B o

only after the senses have been affected that we can even begin to
speak of ideas.

If-this is a correct interpretation of what Locke is saying, then
any consideration of secondary qualities as Mnd—dependgnt ideas is - ,
wrong because secondary qualities are not ideas., We may have an idea of )
'blue', but on this’ view to say that this idea of 'blue' is an 1dea of a
secorndary quality is equivalent to saying that this idea of 'blue' is an
idea of power. Clearly, there is a distinction to be made between the ,
idea -- 'blue', and the secondary quality -- power, wilich produced 1t.

What this analysis allows us to say is thaf our ideas produced by

the secoridary qualities or powers do not resemble these powers .

3Reginald Jackson, "Locke's 'Distinction Between Primary and
Secondary Qualities,"eds.C, B, Martin and D. M, Armstrong, Locke and
Berkeley, A Collection of Critical Essays (New York MacMillan Press,
1968), pp. 55-T77. '
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perbeptually. The ideas of the primary qualities,_on the other h'arxi,' do
resenble these qualities themselves, although we never actually see them
in mieroscopic corpuseles. Locke beiieves that i\t is possible 1n'prin-
c;iple to discemn the pmnmy qualitiles of atams if only progress could
be made”in physical science or in the development of the microscope. In
‘any' gvent,’ Ibck'e accepts the doctrine that primary qualities are ‘'real!
qualities of ‘the insensible parts of matter. That is, shape, extension,
'motion and rest', are qualities which we directly perceive in macro-
scoplc objects, and which'w;ould resemble the qualities of mlcroscopic
particles if we tould but see them, Secorxiar;’ qualities are noi: seen in
+ fact and could not be observéd in’princ;iple because they are powers that
cause our ideas. ' )
~ The resemblance between primary qualities and our ideas 6!‘. them

15 this: The wards we use to describe a primary quality are the same
words we use‘ to describ’e our ideas of fﬁe primary quality. No such
resemblance e),(ists‘ between tifme words we use to describe a secondary

quality and the.words we use to describe our idea of a secondary quality.

The important questions here would be 'Why i3 Locke making such a .

ddstinction; 1f he is?; 'On what grounds can he support the theory that
~ one set of —qualities resenties our ideas of them while another set does
not?' Locke does not pose or answer theoquestfm directly. 'We; can,
however, glean some i.nfofmtidn from the follm passage: ‘

The particular , Number, Flgure, and Motion of the parts
of Fire, or Snow, are ¥ed in them, whether any ones Senses per-
ceive them ar no; and therefore they may be called real Quallties,
because they really exist in those Bodies. But Light, Heat,
Whiteness, or Coldness, are no more really in them, 1ckness
or Pain Is In Menna, 'Take away the Sensation of them; let not the
Eyes see Light, or Colours, nor the Ears hear Sounds; let the

o
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Palate not Taste, nor the Nose Smell, ami ail Colours, Tastes,
Odors, and Sounds as they are suchpaxticular Ideas, vanish~

andcease andarvenﬁducedtotheircauses ie_BﬁDc Fign'e
andMotionofParts

Locke 1s.not so mich meking an argument h°eré for the case of %
resenblance, as he is nepea.ting the mjor assertions of the corpuscular
hypcthesis In this passage he 1s consistent in his u‘eatment of the
secondary qualities as mere powers, )

. My own view is that Locke made the distinction between prg&ry

| and secondary qualities before examining how it is that we came’ to know

© e i (bt T 42

them and not after. I also'maintain that he adopted the distinction '
frop Boyle, and consequently found himself‘ in the position of® building 5

.a theary of knowledge of qualities on the foundations of the corpus-s
qu,ar hypothesis. - , -, o o

vl

‘ The corpuscular hypothesis wés, from io;ke's point of viéw, a new il !
paradigm in science. Its goal was Vto reduce all phe’naner‘xa. to mechanical
explanations. This model of: explanation trea;ted the secondary éual'ities ‘
as phenomena @ch had to be explained with reference to the pfﬁxrary or I' '
'eatholick px‘éperties of mtt:er These prinary‘ quaJities i«v‘ere tobe . :

considered as the causes of the constant alteration we see in thin@

’

And 1t was the naturaa philosopher's dearest aspiration to find a con—

stant regularity between the changes in mtter and the changes we per- v
ceived in things. gy : . ' ‘ . -

-

'Ihe way these causes operated is of considerable irrportanee to

-the pnnm'y/secmdary quality distinction. 'me,qexpla:gatim is very

close to the Demeritean theory of eléura (see p. 11 of this essayz.

‘s
] - N L4

Mtocke, Edsay, Bk. II, th. VIII, Sec. 17, pp. 137-138.
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- ) . Camgatibn involves ‘one ‘bocw toucmng)or moving ar;other 'me pri.nm'yq
Lo © qualitlgs, which are éonstitutive of matter, affect our senses by causing

K 'mtiom in them. Loe'ke calls these effects poweyps. Our serises are

o touched by the powers, or as Democritus woul{have pu&{\ eldwha or
AT s, eixanatmg from the primry qyal_ities ['Ihe secondary qualities,
' « ‘on ths DEmOCritean model are but the phenanena.l mnifestation of these N
° de B }owers ]5 The different ontol?gical status glven to the primary and |

_ " secondary qualities by Locke, is related to this mechanical explanation
s of perceptimamthemterial world. ‘ . _' ay

L \ - 'Ihexze are many eritics who disagree with Locke's distinction and "
} ., their criticisr/r: usually 1gior'gs_ implications of the.corpuscular hypoth- -
A N In s.uél;; cases, the. oruis _probandi f¥sts on those who wish to speak

R § Locke's distinction without considering the hypothesis as a major
S r~ premise, My :Lnter:pretationg of Locke's distinction is influenced by the

S historical considerations and thus accowits for his distinction in the - )

s e ‘. 11@11: of the hypothesis My’ argument then fog Locke's distinétion is ’ \\ -
" M , . “ . - . . s »’ < " N

e basically this:' ~/ S : \
' 1. The cgrp&scular hypothesis provides the best explanatidn of

4

SRE L Y natural pherioinena. We: thus accept this bypothesis as the
\ % R starting point in any 1nqu1ry into the nature of the material

3
b —
s o ' . . - <
. . ! e

world. S !

[ g K 2. If we accept t:he mFchesis then we are obliged to a.ccept also _ '-,

- " o ) 1ts replistemological implications which 1nc1ude the pr:lmary/ S

‘ %? ,' ' secondary quality distiriction. The corpusculan hwpothesis T Lon
T, il o * ' v . i

.
' Ed
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S . Lan ghatenul to Professar Martin Reldy for stresitng the | < .- -
T .+ J+  impbrtance of "touch! in Greek thearies of perception tdme ina | A
B ) T, casual ccnversation a o o ‘ DT
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cézries with it the primary/secondary quality distinction.
3. We.hawe accepted the hypothesis 'Iherefore we accept the
epistemological inplications of the theory.

k.-

Section 2 — Contemporary Discussions of

“ . Locke's Cholce | ~

“
In the past several years the subject of Boyle's corpuscular
t\vpothesis and its Ielationship to Locke's distinction has recelved con-

' siderable attention. As a result, we find a small controversy brewing

in a nurber of articles ; I should like to review same of the salieKnt—
points in these ax'ticles and resporid to them. ' S

-

- a) Peter Alexander and the Problem of

TTilusion’ ard 'Resemblance'

N
‘In a paper entitled "Boyle and Locke on Primary and Secondary
Qualities" (1972) Peter' Alexander urges &.ocke scholars to take Boyle's

influence on Locke serious]y *His main thesis is that Incke was not

4
attenpting to make the: ppirrary/secondary quality distinction, but was

accept:kng it along with the corpuscular hypotr\esis from /Boyle. He
points out that neither Boyle ror Locke regarded the oorpuscular
mpot?iesis as finally established and that nevertheléss both accepted
it on the gr'ounds that it was a good mechanical explanatiOn of. natural
phenomena The only alternatives left to them when explaim.ng natural
phenanena, other than the hypothesis would have been the scholastic\":
w of speaking about substantial fonns or outrig:nt .scepticism And
_this is preciseJ,y what Boyle and Locke wished to avoid

' &1 the baais of these remarks AIexander proceeds to show that ’
. 8ome erthodox criticisus of Locke,. speemcam the cla.im tf:at ;.ocke

-
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fails rto. provide an adequate philosophical justification of the dis-
tinction, are misplaiced and m;s.s the point. For this is not what Locke
was trying to do. He addre ;| elf to the following criticisns

1. The first opé i1s that Locke is often taken to be arguing for

the distinction on the basis of the illusion—-f.‘ree perceptions

of primary qualities contmsted to. our perceptions (ppesumably -

.11lusory) of secondary qualities.
" Mexander meets this criticism by saying:

. But Locke could not have missed either the fact that the shape”
~ -and size of an ob,jeo:\may appear differently from different
' . points of view or thédsignificance of this fact for his arguneﬂt
He mentions 11lusions about primary qualities at II, ix, 8; IT,
xdv, 6; and II, xxd, 63, His claim, I suggest, is our 1deas
of both primary and secmdary qualities, and of‘ the vgriations in
them may all be explained in terms of the'corpuscles,®

I think that Alexander's polnt 1is correct, but it dges not get to

"the'heart of the matter. The problem with this obJection 15N\as he
suggests that 1t is mSguided in-the f‘irst place, 'Ihgre are two ways.
in which’we can speak- of 111usibns. One 1s to say that by 1]:1u§ions we

mean that something is seen as other than it really 1s. Those who make

this objection against Locke rely on this meaning of 'illusion’ and thus

_can make their case. But in fact this use of 'illusion’' is not the only
- . (

one, and furthermore it is not the most- ~sensfb1e one glven the facts of.
N » =

!
perception and the corpuscular twpoth981s

V4 point 13 that it makes sense, to speak of illusions when speak-
\ki gbout our perceptions. In such'cases illusions can occur in our:.

-

SPeter Alexander, "Rpyle and Locke on Primary and Secondary
Qualities,” (1972) in Locke on Human Understanding: Selected Essays,
editgd b;sr I.C. 'Iiptm"(ﬁﬁ'ord: Oxford Urdversity Press, 1977)\,
pe. 62T o G o ]
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perceptions of 'primary qualities' as well as in our perceptions of
'secmdary qualities', To illl,strate consider the follon:lng exarrples ’ %
I see a table under two different conditions. In the first, the table
1s nearer to me and locks larger than in the second;
P.Q. Table is large’at 10 ft.
illusion . Table is small at 50 t. ‘ v
Simila.rly, under different lighting conditions say dawn ard nodn, the
-« leaves of a tree look different in colour. ‘
S.€. 7 Colour is green in bright light
111usion . Colour 1s blue in low lignt
In the world of perception '11lusion’ 1s a‘:relétiye term and r:as
no reference to what size or colour a thing really is. In the world of
unperceived cobjectssthe question of 'illusion' does not arise._ Neither
pr?.gra.ry nor secondary qualities reveai thelr 'hidden' natures to us

The question of 'i1lusion' becames a relevant problem when we attempt

Y. tomaKe a connection between the mental and the material world. It . ..
Just so happens that the corpuscular hypothesis felieves our ignorance
- of them by assuring us that perc’eptual shape 1s nothing other than per-

eeptual shape in both mic"i'oscoﬁie and macroscopic objects, but this | “
"
’ assurance daés not come from perceptual knowledge a.nd Locke knew this.

"’\

To have an 1llusory perception of X, one must first have a real per-
‘ ception of X amd since our perceptions Just are, we canmnot speak of =
‘111usory percepti‘ons of either set of qualities. [ p |
2.- A second obJection to which Alexander directs his attention
- . is that which claims tht an-empiricist, like Locke, cannot;

o

. hold that ideas of sensation represent, and aré caused by
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‘ unperceived external cbjects such as the corpuscles,
The question here is, 'On what grounds dpes Locke, as an‘empiricist,
establish the existgnce of .the corpuscles?' The answer is that Locke
does not establish their e;tistence . He does not assume that we can
knOW of their existence empirically. '.Ihu's the objection is natural
although its foundations an\e questienable It assumes that the his-
toricalq label of !§mpiricist' attached to lLocke is a title that Locke
' sﬁou;ld have strictly respected. Locke was I think ‘more concerned with
basing parts of his philosophy on what he thought was a good hypothesis
“and at’times, he did deviate from his image as an empiricls
3. "A third criticism concerns the alleged resenblance §etween

Alexander responds 'to this by s
tpesemblance’ and that what he really wanted £o say was that we Have
accurate idkas of primary qualities. . :\ '
' 'Itﬂs objection is similar to the first ob,jection The first
dbjection claims that Locke was arguing for the distinction by poi.nting
- out the illusory na'ture of our perceptions of secondary qualities as
_contrasted with fhe non-1llusory, character of our peréeptions of‘ .
- preimary qualities Our respanse to that cbjection vas éhat Locke was
aware of the fact tha% 11lusions occur with our pemeptions of both -
m and secondary qualities, but not in the way his critics would
suggest. He glves the set of gualities a clear antologlcal status
“which 1s supported by the corplscular hypothesis and 1s quite distinet
" from his account of our )defs To speak meta'phorically, we could S;V

that Locke 18 816ting on a fence. On one side of the fence he faces--
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the world of 1deas On the pther side of the fence he r'ests his back on

a network of scientific theor'y In this situatio\q 'illusions' take .
place in the world of ideas an:i not in the world of scilentific descrip-
tions. ( . . " ]
But what of the 'resemblance' between primary qualities and our
1dedh oF them? Do reserblances occur in the world of ideas or do they
occur in the world of primary qualities of bodies? Or 1s there perhaps
" a thirg possibility; that is, that resenblances occur between the world
of 1deas of primary quai‘[ties an(i the world oi‘ pf-imary quaiities as they
are described by dcientific theory. The third possibility is wﬁatb'this o

obJection téke§ Locke to be saying and Docke? does say this in Sec, 15, *
Bk. II, Ch. VIII of the Essay. This places him in serlous difficulty
for -there 1is no difference between ideas of pr?mary qualifies and prim-

_ ary qualities as described by scientific theory. If th~13 is true,

t * . Locke 1is I&locking down the fence and thereby defe‘atm’thgipurpose of

© its original construction.

t o Alexdnddr maintains that what Locke meant by 'resenblance’ was a

: @escription of obJects having these qualities. On this account, the
description of the 1dea of shape, for exampie, would resemble a

" description of shape of an object. This would vindicate Locke of the

charge that he was constructing an argument on the basis of reseublance

' between qualities and ideas. Critics certatnly have grounds fop

belteving what'Locke meant by reserrblancm something like the 'third -
IS ]

-possibility,

He says, for example, that:
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«». the Ideas of Primary Qualities of Bodies, are Resenblances

| of them, and their Patterns do really exist in the Bodies them-

selves; but the Ideas, produced in us by these Secom
Qualities have no resemblance of them at all. j,s nothing
1Tke our Ideas existing In the Bodies thenselves cess

Notice how Locke 1s using the word 'resemblance! here. When he speaks of
the ideas of primary qualities of bodies, he sa&s that the resemblance of
these ideas are to be found in the bodles themselves. Thus there is a '
resenblance between the ideas of primary qualities and prixmry qualities
as things in themselves. Ideas produced by secondary qualities, on the

other harid, have no resemblance 'of them' or to the secondary qualities

Notice also, Locke s use of the term pattermms. The pattems

J -refer to a state that the corpuscles can be in. A cluster of corpuscles

S
T w’«*!"’"“w '

can rearrange their path, position and motion and whatever state this

L)

. + cluster 1s in 15 called their pattem. fThis pattern, along with the -

. primary qualities, can, accor'ding to the corpuSCular hypothesis explain ! -i )

5 the phenomenal or secondary qualities that we sense So that, if we . | ;'

‘dere to ask Boyle or Locke for a sclentific account of the phenomenon of

o ‘ ( texture, they would tell us that texture is nothing in the thing itself .

‘ - but that it does correspond to the particular configuration, path’ and .
| motioh of the corpuscles. In this sense re is a ‘'resemblance' Y |

between the primary qualities in bodies the ideas of prina.ry

1 qualities as well as a 'correspondence' be n the state of the

corpuscles and the secondary qualities, : ‘ o |

- . There still remains a problem with the prirrm'y qualities which is

- this: We notice a resemblance if 6nd only if two things can be Judged e

-

n

© -~ Tiocke, Essay, Be. II, Gh. VIII, Sec. 15, p. 137.

T
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as being the same or similar, This is not so difficult a matter when
speaking about ideas or‘perceptions. My 1dea of red is the same as my
1dea of ned and similar to your idea of red. Alternatively, my 1ldea of
length resembles my idea of length as well as your idea of length But
my idea of anything does not and cannot resemble anything but an idea,
ag Berkeley says. Now, when Wt speak of primary qualities our discus-
sion of reserrblanée, according to Locke, is mot confined to a discus-
* sion of ideas. 'What resembles what?' is the im;iortant question. TWo,
_possibilities exist:
u (1) our ideas of primary qualities resenble our ldeas of
. primary qualities ' oy
(11) our ideas of primary qualities resetble the prirra‘r'y
qualities
If we \accep'c the pési‘tio)x that only ideas can resenbie 1déas, thep (11)
is false unless primary qualitied are ideas.
'Ihere are two ways for Locke to meet this difficulty. Both
require a sympathetic interpretation of Locke's ambiguous use of the

term 'resemblance’. The first 15 Alekander's point; that what Lock? »

was groping for when usirig the word 'resemblance' was an account of an
accurate idea which would allow him to speak about accurate ideas of
prmla;y qﬁalities and inaccurate ideas of secondary‘qualities-

... He [Locke] seldom, if ever, uges 'idea!' 1n the way in which
" more recent/empirici sts use, or ought to use, 'sense-datum'; for
him, an idea is, nearly always , an ldea of something What
follows 'of"™ is a description and, in a sense, it.is descriptive
of. the idea. We describe an 1dea by saying that it is an igea
of red or of an extension of oné foot. This is how, in speech,
we distinguish our ideas. Now primary qualities are such that
v the words we use in describing our ideas of them are also
- - appropriate words for describing the quhlities; secondazy

g
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qualities are such that the words we use in describing our ideas

of them will not do for describing the qualities. The descrip-

tion of an idea of a primary quality is of the farm ‘'of-x' and

the description of the object having the quality ig 'has x' or

'1s x'; the resemblance is in the description ....° “

Alexander's account exonerates Locke from a misuse of the term 'resem-

R —

blance', but it does not reveal the significance of Locke's mistake. ' .
; ’ ‘ My suggestion is that Locke did want to speak of 'resemblance'
N ¢ » b
' when he spoke of ldeas. But when speaking of object and idea, he mgant ~

" 'to use, and should have used the ter}rl 'correspordence'. In other words,
\
he makes the term 'resemblance' do too much work for his purposes. And

in the midst of confusion abéut what was meant or was not meant by

P Locke's use of the word 'resemblance!', commentators easlly forget why
Logke adhered to the élstinction betwegn primary and’seconaa.r'y qualities
in the first place.‘ Locke was searchling for a relationship between the
wor'ld,fnd our ideas a.nd“'reser'rblanée"', as his critics point out would .
?ot do. Had he u§ed the term 'correspondence' his task' would not
bedn so difficult and misunderstood although th:e di f‘iculties of dual—

-~ N

ism still remain. ' * f
. o aY ‘
Let us consider the point about 'correspondence' more closely.
When Locke says that our ideas of primary qualities resemnble the primary
qualities, he 1s discussing something on two levels. Onxthe level of

ideas he used the word 'resemblance'. On the level of physical objects,
' -~

A " " he again uses the word 'resemblance’. Bt Locke also uses % word
o 'resenblance' in a way which would signiify a gorrespondence between our
” . N
A ~ idea of X and the scientific descriptiongiven to X; so that our ideas

¢

.

8Peter Alexander "Boyle and Locke on Primary and Sécondary
Qualities "p. T5. - . .

o
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of primar'y qualities correspond to the scientific description glven to ' ;
those qualities by the corpuscular hypothesis\ ~-~ whereas our ideas of
secondary qualitiﬁs do not. ’ \

Had Locke used the word 'correspondé‘ncé , he would have been talk-

ing about a relation between ideas of pr-ingr'y qualities and the descrip- B

e ey —— ¥ g AN W e RO P
.

tion of primary qualities given by science,, That 1s, he would have séiid
- something like this: i , i
‘ I 1s a class of ideas.
Q is a class of qualities of physical objects.
I' is a sub class of ideas of pr&mar:y c%}ualities.
; Qv is‘ -4 sub class of primary qualities of physical‘ o‘bjects.

Each ‘frienber of class I' bears a definite relation to each member

v [N

of class/Q B

Therefore, primary qualities of physical objects may be said to . ]

e e . e

correspond to ideas of primary qualities.

; ’ . “Ihere s a problem with 'definite relatigiSP but this issue does not ?

' 8.5
pres#fit Lypeoncern us.

If this suggestion about whgnchoc shoul;i have used the word ®
- 'correspondence' and when he should have used the word 'resemblance!
resolves some difficulties concerning his vogabulary, 1t does not
relieve him from same difficulties conc ‘his metaphysical
. assumptions _ )

o

Had Locke ended his search for 'idea—quality' relations by uEing
the notions of 'resemblance' and 'corresporxehce' respectively, the

\ problem of the definite relation would be less aggravating. . But he

also claimed that all our ideas are ultimately caused by matter or the

) ‘{ \
8S’I‘hep\.u:poseef. tlusaccmmtistostate‘clearlylodce'
opim.on rather than to camment on it. -
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configurations and patterns of matter. He claimed this, but he could not

explain how corpuscles could effect ideas. It remained for him a mystery

which opuld be only partly revgalea by-future- scientificdevelopnents for he
o .

. " 7
supposed that ultinately the prcblem was a philosophical one. The cor- '
puscular hypothesis raised the philosophical problem, but it couldsnot

solve it and ' Locke as an advocate of the 'mew philosophy' left certain ‘@

questions unanswered.

In beginning this review of criticisms directed to.ocke's primary/
seeondary quality distincticns, 1 have started with Alexander's paper
because his approach puts the discussion in the proper perspective. That

2 .

is, although Locke's distinction is very often confusing and ambiguous,

it 1s possible to resolve\these d{fficulties by tracing them back to the

assumptlons inherent in the corpuscular hypdthesis.

b) E. M, Curley on the Problem .
of 'Power' ard 'Causal Law'

Some commentators like Alexander, have been concemed to trace
Locke's ambiguities to the:ir source. Others have attacked ‘the anbigui—‘
ties:, and others still have .argued against the corpuscular hypothesis.

I would now like to consider some ci'iticisms‘Whicharestg on a cgn-
sideration of the corpuscular hypothesis. p

In a paper entitled "Locke, Bo;);le and the Distinction Between
Primry and Secondary t;Zual_jH:ies,"9 E. M. Curley is concerned to show
that certain d_r'gurnents attributed to Locke caricature his views about

]
f
primary and secordary qualities. "Since, however, such attributions as ‘

¢ 1
‘QE. M. Curley, "Locke, Boyle and the Distinction Between Primary

and Secondary Qualities," Philosophical Review, LXOT (1972): 438-14614 -

kS
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Curle} reviews hive already been considered and found to be (misleading,
we shall not be concerned with this part of his essay. <
We shatll take up that part of_his essay which 1s devoted to a

criticism of one aspect of Boyle's corp cular hypothesis. That aspect

is Curley's suggestion that there is 'genuine ambivalence about the

concept of power," and that Boyle rewals this ambivalence when he wavers

between two uses of the term 'power!'.

The two passages from Boyle which Curley cites as those which show
this ambivalence are the following: the first has to do with Boyle's <~
' exanple of the 1éck and key:

..~ these two pieces of iron might now be applied to one anather
after a certain manner, and that there was a congruity betwixt
the wards of the lock and those of the key, the lock and the key
did each of them now obtain a gew capacity; and it became a maln
part of the metion and descrip"grOn of a lock, that it was capable
of being made to lock or unlock by that plece of iron we call a

% key, and it was looked upon as a peculiar faculty and power in -

t the key, that it was fitted to open and shut the lock;  andsyet by
these new attributes there was not added any real or ph,ysical
eritity either to the lock or to the key,-each of them remaining
indeed nothing but the same piece of iron, just so shaped, as ’it
was before ....10 .

T _Curley sees this account of power to be inconsistent with a later passage

where Boyle uses the notion of power to acknowledge

4 ... that bodies may be said in a very favourable sense to have "
those qualities we c¢all sensible, though there were no animals
in the world; for a body in that case may differ from those
bodies which now are quite devoid of quality, in its having such
a2 disposition of 1ts constituent corpuscles, that in case it were
duly applied to the .sensory of an animal, it would produce such_a
sensible quality which a body of another texture would not:.... 1.

-

'

1050y1e, "Me Nature of Physical Qualities," in The Works of the
Hon. Robert Boyle (Vol. III, 1772), p. .18.

111b1d. s p. 24. Etalics mineB ) N
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Obviously {ocke does not say that he himself considers the view extra-

vagant but tﬁat most men would judge this view as extravagant, at first
" glance. I think that what Locke is doing here :Lé,Q introducing the reader

%o what we would call the naive realist's position and then offering an

ot

dbjection to it. L .

’Ihir*d'ly, i LodRe does not deny that the {deas of secondary
'  qualities resenble their c‘aﬁées on the grounds of the corpuscular -
| hypothesis, I fail to imagine what other grounds he could have had.
Palmer offers some suggestions but because they are all based-on this
elenentaz;y rrttsintérpr'etation of Locke, I will not consider them.

d) Martha Brandt Bolton on the Origin
of Locke's Distinction

Some very relevant and interesting research %‘1 the origjn of the

I e

. "'+ primary/secondary quality distinction in Locke has beéen conducted by
Martrxma Brandt Beolton in a paper entitled "The Origms‘of Locke's ‘
Doctrine of Primary and Secondary Qualities."®!
She ‘reviews the doctrine as four;d in Draft A and Draft B of the
- Essay as well as the doctrine as foud in the published versions-of the

- 3

Essay (hereafter referred to as 'the Essay') .22 In carparh)é the' early‘

v
I

21Martha Brandt Bolton," "The Origins of Locke's Doctrine of
Primary and Secondary Qualities," The Philosophical Quarterly, Vol, .26, °
No. 105 (October 1976), pp. 305-317. ‘

' '
PRSI ET NNV S
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] .

°®Draft A has been published as ""An Early Draft of Locke's Essay i
together with eycérpts fram His Journals," ed. by R. I. Raron and Jocelyn .
© ~ Gibb (Oxford, 1986). Draft B has been published as "An Essay Concerning
the Understanding, Knowledge, Opinion and Assent ,"" ed. by Benjamin Rand
(Carbridge, Mass., 1931). Bolton has maintaired the spelling which appears
in these drafts. The edition of the Essay which she uses to -compare Draft’
. A ard Draft B is the Jochn W. Yolton edition (New York, 1965).

[PV
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drafts and the Essay, she finds that the primary/secondary quality

doctrine is not present in the eariy drafts, 'Ihe question which would

' concern most Locke scholars in the light of this discovery would be why

Locke chose to include the doctrine only in the published versions of
- .
the Essay. Bolton tells us thdt the question beccmes even more

‘intriguing when we consider that Locke was familiar with Boyle's wérk at

»

the time that he wrote the early draf‘ts and Boyle‘s Works contain a

lengthy discmsion on the doctrine

Bolton develops the hypothesis that the primary/secondary qualily .

distinction was introduced in the. published versions of the _____gy_ by -
Locke.in order to'so‘lve sane difficulties and inadequicies which existed.
in Drafts A and B. This hypotHesis, aceording to Bolton, shifts the
errphzisis which has sometimes been placed on Boyle's inf luence on Locke's
doctrine of the distinction. She 'proceeds ‘to test t;his hypothesis by
delineating carefully the:do‘ct;rine of primary and seco}na;-y qualities
which 1s found in the drafts and the published versions of the Essay..

© The doctrine which Bolton refers to in the Essay makes three major

points:a (F) that primary qualities are inseparable from bodies), both in’

‘pErception and thought, (2) that secOndary qualities are mere powers to

. broduce ideas by means of the primary qualities of the insensible par-

ticles, and (3) that the ideas of primary qualities are "neserrblances of

bodies," but that there is nothing in bodies that’ r-esenbles the igdeas

produced by secondary qualities ‘ . .

~

Jt 1s this doctrine, Bolton maintains which does not appear in

Drafts A and B. In certaln passages where something on the subject

exists, she:finds that Locke maintains the same meaning for qualities

i
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in the Essay, II, VIII, 8.of the J. W. Yolton edition.
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Soe that Idea when it 1s spoken of as being in our urderstanding 1s
the very petrception or thougm: we have there, when it i3 spoken of
as existing.without is yet cause of that perception, and 1is
supposed to be resembled by it, and this also I call quality,
whereby I meane any thing existing without -us which af‘f‘ectirg any.
of our senses produces any simple Idea inuws ....23,

But unlike the Essay, what follows this def‘inition of qualities in Draft
A is a different distinction between sorts of qualities:

I ... destinguish qualities into actuall and potential v.g. all the
actuall qualitys in hony suger salt are those which any way- affect
our senses being duely applied to them and soe cause simple Ideas
in us as its tast colour and smell and tangible qualitys, the
potential qualitys in it are all the alteratdch it can of its actual
qualitys receive from any thing else, or all the alteration 1t can

+ . make in other things v 2u5 solution in water, fusion in a strong f‘ire
corrosion of Iron &c. )

The distfhction made here bstween 'actuall! qualities‘ and 'pofentia.l'
qualities, is different from the one appearing in the Essay.

There are other passages where Locke repeats Boyle's view that . R

> '
. ‘.
s . ~

. bodies produce’effects on other.bodies by the mechanical interaction of i

o

the -insensibleé particles of nétt:er that compdse them. But ﬁéwhere does
BSlton find a passage where Locke glves the qualities different
ontolog.;ircal statuses as he does In the Essay. Other @ffeﬁnces are also
found when one gléans all the r‘élevant pass'agt;s and, when Bolton com-_

pletes the task there rernain the following salient diff'erences between

R

the early draf‘ts and the published versions of the Essgz, on the

.

23Dra.ft A, p. 73. Locke says much the same thing here as he does

v

Jad
&
%
B
:
0
)
3

2uIbid., p. 73. Compare this to what appears in the Essay, II,
VIII, 9-10, 15. A distinction is made between primariés and secondaries
Instead of "actuall" and "potential" qualities.

‘v
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primary/secondary quality distinetion: , .
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1) in Draft A there is a distinction between actual and potentlal
qualities instead of primary and secondary qualities.? -
2) Ir‘x\m*aﬁ B Locke disclaims certaln inowledge of the essencc'of A
‘ bodies, and calls some properties "pl'imi‘Y"‘ according to their
e © epistemic status. We have clear and distinct {deas of primary

| | qualities, No antological distinction 1s made between the ‘

-/ primaries and the sec:onda.r-ies?6 )

/
) In Draft B, the “primary" quauties are contrasted with others

- - z by pointing out that the others are nndif‘ications of the prinm'y

¢ : . ! =
) ones,27° . ' ‘ - ) .

h 4) No claim about resemblance between primary qualities and our
ideas of them 1s made in the second draft 28"

Out of these differences, Bolton sees certain dif‘f"icﬁlties arising.
{ §pec;1f1cally, the accounts "of the 1deas of material substances like gold, t

" for exanple are found to be inadequite because Locke says in Draft B,

'

that whatever causes a sirrple idea inus is a quality. This gives the
unfortunate irrplication that 1f gold is never loofed upan; then gold does

not have the quality of yellcwmess Locke, Af he is to make sense, must

bt ) Ny
| >Ibid:, Draft A, p. 73. I
- " ?s'mis 1s evidenced both by the passage juoted by Bolton in Draft ..
C B, pp. 199-200 and she fact that the doctrine of real and nominal
. v -essence found in the Essay,-III, iii, 15-17 is (accordirig to her research)

nowhere mentioned in the early draf‘ts.

o 2Tpraft B, p. 198. . : \
28I\lf:ltice that such -a claim is made 1in Draft A, hovever, p, 73. K

*,
. - . .
ol . - . ~ X
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be’understood to mean that whatever has the power to cause a simple idea

‘ An us s a quality, Bolton argues. But even so understood, Bolton finds . g

PR

i this account inadequate 1n three respects. o ’ﬁ
' First the accoum: 1nplies that several powers can belong to the . ,
&eanp'“ thing. One can understand this account-1f one knows what 1t means o
to say that several powers belong to the same thing, but Locke has
! not provided a way to und ; tand this. If we a;'e to look to tt}e idea of
'@ substratum, we still remain in the dark, for the idea of substratun 1s

nothing more than the idea of several qualities. T

Coama e

Seécondly, if we accept that %a quaclity is whatever has the power-
to cause a simple idea in us, then a spirit that has the power to pro- . a
'_ duce the ‘appropr'iab'e ideas  in us, could be considered to be a,piece of
« - \gold;29 Pressed to a loglcal emém, one could say that God 1s gold
if“Ged has the p'owe'r‘ to produce the appropriate ideas of gold in us. -

Thirdly, because the early accounts do not s;ecify what 1t 1s in" o
virtue of which a body has a power, they do not adequately show the ' /
,differences between material substances of various - Kinds.

Bolton finds that these difficulties disappear under the primary/
secondary qua]i;:y doctrine in the Essay and she suggests, that, the doot;"ine
was ™ntroduced to solve these difficulties and should be understoed in
"that light," L L i | )

I 'agree with the first pa.rt of her conclusion and perhaps s&ne— '
thi.ng should be said briefly on how these dif f‘iculties do mt arise with

, ‘the new distinction in the Es g. First by stating at the outset that’

®See Draft A, p. 73 or'p. 95 of this thesis.

3
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C, .
gnl,y bodies have, primary qualities, the second difﬁculty above does not ’ F
) ,

‘ T arise. God is -saved from being a material substance. Second, the third !

. ' @ifficulty arose because any thing was permitted to have the power to
‘x ‘ " produce any idea. Under the new account, Secorﬁai'y :qua,'lities are not
N ‘ Justii)owers, but powers which produce ideas by means of the primary
| . qualities 61‘ insensible particles. 'Lhﬁs some. uni formity of nat’;'um and
predictability ot; natural events can be expect‘ed'.

Fina.lﬂ,' the first difficulty disappears by resolution of the
‘other difficulties. In the Essay we have a clearer definition of what a

body s ‘and thus we need not rely on%n ambiguous notion of substra;;wn.

Tl ' I have no dbjections to Bolton's claim that the doctrine of
) primary and secondary qualities as it appears in the Essay is arf improve-
e;nent over what appears in the early drafts. Howev.er, I think that
Bolton's. claim that the distinction was introduced‘oto solve these

. difficulties is an qverstatement. It seems to me that the very

s okt Btgd o ke Thetts oM vR P o
LR a8 Rt ke it !

. possfbj;utir of making a conpa.;'ison of_ the primary/secondary quality.n
, distinction in the drafts and in the Essay depends on some form of the : -
distinctlon existing in the drafts first and then in the Essay. There-
' fore the doctrine could not have been sudcienly introduced in the Essay
to solve ‘certain difficulties, as Bolton cla_m;s. The doctrine was \ oy
‘revised 1in the Essay, but it was already there, in some form, in the

[y

. drafts. This, I will soon indicate.
What I find particularly questionable are her references to the.
' primary/secondary quality doctrine as- being somehow non-Boylean in the

early drafts of the Essay and more B'oylean' in the revised versions of

~ s £ s L] bt
the doctrine. This is suggested in the first part of her paper, where

. - ' ‘
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she exprésses surprise at the fact that the primary/secondary qujlity
doctrine does not appear in the early drafts despite the fact’that his-

"torians tell us that Locke was well acquainted with Boyle's work at the

time, ' v

In fact, the relevant passéses inthe, early drafts which she

~ cites do not sta.n'd'.in opposition.to Boyle's primiry/secondayy quality
distinction, as she suggests. I maihtain that her surprise comes as a
' result of a case of misreading the evidence. That is, Bolton mistakenly

identifies the primary/secondary quality doctrine in the Essay as the
B&ylea.n ver:sion, and then contrasts this wi;ch a supposed absence of 1the
doctrine in the early drafts. C

The evidence shows the contrary. A closar exaxmmatioh of Boyle's

works will reveal not only thie seeds of the distinction in the early

drafts, but a closer \‘rer-sior{ of Boyle's distinction than the one appear-

ing in the Essay. Consider, for example, Boyle's description of the

secondary qualities as dispositional which runs:
I Do not deny but that bodies may be said in a very favourable
sense to have those qualities we call sensible, though there w‘erek
" no animals in the world: for a body in that case may differ from'
those bodies witfch now are quite devoid of quality, in its having
Such a disposition oOf its constituent corpuscles, that.in case it
were duly applied to the sensory of an animal, it would produce
such a sensible quality which a body of another textyre would not:
as though if there were no animals there would be no such thing as
pain, Yyet a pin my, upon the account of its figure, be fitted to
cause pain, in case it were moved against a man's finger; whereas
a bullet, or other blunt body, moved against it with no greater
force, will not cause any such perception of pain. And thus snow,
thougx if there were no lucid body nor organ of sight in the
world, it would exhibit -no colour at all (for I could not find it .
had any in places exactly darkened) yet it hath a greater dispo-
sltion than a coal or foot, to reflect store of light outwards,
when the smshi.nesx.pmtlmallthree And so we say., that a
lute is in tune whether it be exactly played upon or no, if the

a2t e i
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strings be all so duly stretched as t:hat 1t would appear to be in
tune, if it were played upon. But as if you should thrust a pin
into a man's finger, both a while before ard after his death,
‘though the pin be as sharp at one time as at,another, and maketh
in_both cases alike a solution of continuity; yet in the fofmer
case the action of the pin will produce pain, and not in the
latter, because in this the pricked body wants the 'soul, and con-
sequently .the perceptive faculty: so if there were no sensitd.ve .
beings those bodles that are now the objects of our senses would -
be but dispositively, if I may so speak, endowed with colours,
tastes, and the 1like; and actually, but only with those more
catholick affections of bodies, figure, motion, texture, &c.3°

_ This is very simllar to Locke's statements about 'actuall and "potentiél'

qualities quoted earlier from Draft A. The similarity 1s so striking

that one cannot help but suspect that Locke swerved away from Boyle in

the Essay in order to avoid the @ifficulties of which Bplton speaks.

To 1llustrate, 'v{e shall take the four major diff-:erences’.wt"lich_
Bolton outlines from the early drafts and compare them to Boyle's
account of the qualities as T have just outlined it. ) ‘

The first one concerrs the distinction between actugl and poten-
tial qualities instead of primary and secom'ary qualities. Here, it
should be understood that the actual and potential quaiities-are not
intended to take the plage of primary ‘and secondary qualities. The dis-

tinction between agtual and potentia'i ‘qualities can be eadsily reconciled

with Boyle's mechanical explanation of sécondary qual;Lties. Boyle spent' '
much ink in stressing his view that secondary qualfties are not static,

but are relations in the form of motlon which are constantly chahging.

He adviseé us not to be surprised at 51& diversity and mul}:iplicity of
. - 4 .

secondary qualities encountered in the same object, In this light,

<

y 3OBoy1e,""The Origin of Forms 'and Qualities," Works, Vol. III,
Pp. 24-25, . : -
’ :
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Locke's distinction between actual -and potential qualities can bp

$t

mgarded as a distinction between actual states of matter which are

presently af‘feobh-qﬂr ,sensé’s, as welllas other bodies and the poten-
, \\,,J . '

tial stqtes of matter which can occur when atoms are marranged in a

w

different order' by motion,

. Jhe second difference which Bolton finds in Draft B is the lack
"of an ontologi/cél distinction between primary and secondary qualities. . g
. | This too 1s in aceord with thé Boylean account, Boyle gave an opera-" ‘ '
- 'tional definition of qualities wherever possible, He thought that the . k
qualities we attribute to mtter'&e really E:onvenient ways of cigss- ’ . ¢ :

fying an cﬁt:,ject:./l Form, for example, 1s fom-him nothing but matt
itself considered in a particular mdde of existence Indeed, Boyle
- wished to do awaywith the habit of‘ classifying mffter according to |
non-experimental distinctions 4 |
The third difference is also consistent with Boyle's explanation \
that secondary qualities are nothing but the modification of mattezj\

which according to the pre-Socratics have certain primary qualities.

L

Final],y, Bolfon's fourth discovery —- that no claim about reserblance .’
o $ . \

between primary qualities and our ideas of them is found in‘the second®
. : _ ¢ o
draft -- 15 a claim whith is also absent in Boyle's works, as-he seemed’

. to be.striving for an explanation of the activity of matter.®
1 . A “‘ .
. Nor go T say that all qualities,of bodies are directly,
sensible; but I observe that when one body workds upon another,
the knowledge we have of their operation proceeds either from
A some sensible quality, or some more catholick affection of
—~ matter, as motion, rest, or texture, generated or destroyed in
one of them; for else it is hard to concelve how we shall came
to discover what passes betwixt them,3l

-3]Boy1e; WOrks, Vol. III, p. 24.. e

]
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Whether the primary q@ties resemble our ideas of them was a question

which concerned Locke more than it did Boyle, In this passage, it is
‘clear. that Boyle 1s primarily interested in discovering the operations . ~

CRPIRCRLY
¥

of xatjter. Later, Locke found it necessary to analyze the epistemo-

logical nature of this discovery.

4

After considering Boyle's account of the matter, it seer;s reason-
ablé to conclude that although Belton is correct in pointing out that .

. . Locke improved on the distinction in the Essay, she 1s mistaken in . i

‘suggesting that the doctrine of primary and secondary qualities was .
. ~ -~

a.ltoget?her*absent in the early drafts.. Moreover, I believe that she has
overstated her case when she says that the doctrine was in’cmduced to}
deal with cert;ain difficulties. 1Kelha.t; chke say2 in those passages of

| the early drafts not only suggest‘jé that he was influenced by Boyle's

prL v,

distinction but that at the time, he wrote about this dodtrine in its
unadulterated form. . .

-
“
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CONCLUSION
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!

’ - The primary/secondary quality distinction had its primitive

LS

beginnings in the atamlc theary of the Greek and Roman materialists. It

was characteristic of thinkers like Democritus, Epicurus and Lucretius

i towconclude that atoms must exist because thls conclusion was.consistent \ i *
with\@a:ir metaphysical theories. The qualities of matter were conjec-
v tured “without any attempt to prove experimentally that such qualities

must exist.

N

When Boyle adopted the atomic theory of matter, he distinguished
between qualities, but he also tr:ied to reproduce them under' experimental
conditions. He differed from the Ancients in method. The metaphysical
assw'rpti%ns a:bout corpuscles, causal laws and substance were sti1l
operating, but a strong enp;xasis) on observation mavked the ;oylean era

»

as a sclentific one. ot

Locke's account of the distinction does not differ significantly
from Boyle's in that the metaphysical assun;ptions are the°same. Where
we f‘ind a difference is in Locke's analysis of observable qualities.

kS

This analysis involved Locke in epistemological questions about the

qua.lities, a considerdtion which was necessary, but not of primry

concem to Boyle . )
It has been a commnplace observation that Locke's diff‘iculties"

begin where Boyle's corpuscular hypothesis4ends. This thesls maintains |

that Locke accepts the corpuscular hypcthesis quite willingly because

o -103- o | /
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he consmers it the best scientific explanation of matter. ' The epis~ °

temological difficulties that arise fram this hypothesis should not be

regarded as an unfortunate result which Locke later discovered. The.
"primry/seconda.ry quén’tx distfmctien was part of‘tfge cor"puscullar theory .
Locke chose to accept the théory with the distinetion despite t:he
difficulties which he himself revealed ’ '

. These dlff‘ficulties are predominant en the epistemologlcal level.
On this’ level of the discussion of primary and secondary qualities there
ar'ises a problem of the proper criterion to be used As Ber-keley argues,
it is incor‘x’si'stent to use one criterion for what areto qualify as

primary qualities, and another for what are to qualify as secondary

qualities. This is inconsistent for Berkeley because his immaterialist

- ———ir 7t e+
.

position reguires the use of only one criterion. Lodke!s account -is
a result of his theoretical presuppositions..: Given the choice between L

Berkeley's criterion and the acceptance of the corpuscular hypothesis, Locke

%

wbuld hdvé chosen the cor’puseular mpothesiﬁ. The regson for this 1is
not difficult to see: ‘his primary/secondary quality distinction was . L
tonsistent with the scientific theories of his day and it allowed him to.

glve a comprehensive explanation of both the material and the mental

3

world.” , . ‘
The research conducted in this study reveals several things.

First that the metaphysical arigins of the atomic thepr'y and the dis-

-

tinctioh appear’'in the speculations of the Ancients. Secondly, that
this theory was r'eVived\in the seventeénth century. Thirdly, "that

Boyle and his contexrporaries signif‘icantly influenced Locke's treatmeq&:
of matter and our knowledge of it.

. . s ¢ e o [ —— - —
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Finally, it should perhaps be noted that we need not be averly

synpatheticv to the view that Locke was anachronistic in relation to more

.radical empiricists. The approach of cammon-sense realism is still

.‘supported by scientif‘ic bheor'y today. For exénple scientific evidence
supports the theory that electrical stimulation of the brain causes
sensation. 'Ih!\.is compatible with' the dualistic position that the

N . , *
primary/secondary quality distinction is"embedded in, Commoh-sense

. realism also accounts for hallucinations and 1llusions and ‘in general

provides us with a consistent explanation of the world.

ﬂ‘” Both Locke and contemporary: eommon-sense realistshave found the
primry/secorﬁary g\ ity distinction attractive for simi reasons.,
The distinction has stood the test of time in that it remains a funda-

mental lssue. Locke must be credited for raising the 1ssue from its

-

previously atamistic and scientific level to thé level of philosophi'cal,

"analysis.
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' This 1s a typescript of MS Locke c.i fol. 1507 - 152" which is
kept in ¥he Bodleian Library, Oxford, This is the only extant letter ,

Trom Boyle to Locke although de Beer's Correspondence of John Locke

, . . Ve
includes about a\ dozen letters from Locke.to Boyle. This letter. from

Boyle also appears in the de Beer collection with mdérriized spelling.

It 1s wfortunate that the "Receipt" alluded to in this letter
is no longer with the letter, but we have good reason to believe that
it 1s a 'recipe’ for making gold. Tn'a letter to Locke, dated

‘Aligust 2nd, 1692 (see The Life and Letters of John Locke by Lord King,

"p. 222), Sir ISSac Newton warts Locke not to be too optimistic about

‘the possibility of multiplying gold. He tells Locke that he himself

1s very sceptical about the success of such an experiment but concedes

that his scepticism may be a result of the incamplete knowledge of the

original 'recipe'. This 'recipe’ was in Locké's hands and Newton had
recejved only part of it fram Boyle,

3
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NS Looke c.4 fol. 150" t

«
)
. N : 1

’ sen S . “Lees In Essex ' June 2°
) 1666

) st
If iour Letter had found me

at Lopniion, “M\is Returns of it would
__have been brought you much earlyer
) tp Oxford; ‘And though I now write . ‘

in a.place vwhere a Crowd of such '.
. Persons whose Gualitys or Beauty re
_ =quires a”gre:at deale of attendance,

reduces mt; to make *!;hi's Letter

short & has“ty;‘yet I cannot but *
;ngtoh time to returne you my - . s
deserv'd Thanks for y° ‘favor of yo®

but smile as wfll as you did, tho L

. at some pa.asajs of 'ch I could not » ’ ’ ,
I was troubled yt soe guch Curiosit.y
& Industry as you expressd, should : -

. " 'by soe grosse a want of it in others
. - Ly

1 , 2 ¢
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J
be made soe unsuccessfull, But I : .

ot E 1 TR Tl

hope this will not discourage you

,
s T

from embraceing, & seeking future

opportunitys to search into y® nature

Tk

of Mineralls, in order to W°B, I wish ‘
I ha;i time & conveniency to send

you some sheets of Articles of Inqui

ECe .

~rys about Hines in generall, wﬂ.‘,I ’

once drew up, for y° use of some freinds
. ‘

L]
g

& ﬁar’cly for my owne.® Ny absence

fro London kept me fro receiving yor : ' : o

]

Acc, of yT Barometricall observation, till

it was some days .too la.nte to make y° use of it you , Co
allow, But I hope I may have another ' f ) . )

3
océasion to mention it peftinently as

it deserves, The Receipt I promisd -

-

you is soe plaine & simple a thing

yt as I would.not comunicate to

t

-2

severy Body a Remedy of y appro
-ved Efficacy soe I should fear yt it‘ i N ) .

ueminrg meanesse would make you

Canie
gy B .yt B 4, 78 B - s
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dispise it, if y° Person tis now inclosed * . -
to, were not lookd up on
as a Virtuoso by , . S , | ' ‘ »
8T, Your very Affect: Freind - o '
& humble Servant,
. RO:Boyle." i '
v ’ . / . : \ g .%

R B s
fol, 1507 (in margin and at Rt. anéles to 150" M8):
"My humble service, to DT ‘la‘.uis,. d* Lower, M¥ ‘Thomas
& y® Eest of Preinds at Oxford " S . .
\ . X \ _
(address:. fol. 151V ‘noter 1517 1s blank) ., ° ;
’ ‘“These . N o b L
¢ ,;I‘oa-y much Esteemd . - ' o P
v - . v ’ * !
Preind KT John Lock L R
A, at Christ Church .
4 Coll, ; Present
. * 22 gn  oOxford -

e post pd, *.
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Fntries 413.-473. 1ist Boyle's warks in Locke's library. This

i

is an extract from Te Library of John Locke by John Harrison and

Peter Laslett, published for The Oxford Bibliographical Society by The

_Oxford Unive{'sity Press, 1965.

BOUHOURS—BOYLE ' 91 .

sages de la version du Nou\cau Testament de

Mons. {By N. Toinard)] 12°Par [16]93.pTTH ]2,

Oak Spring.
Les cntretiens d"Ariste ct d° Eugmc Nouvelle &d.
1682." Sce 1056. .

404, Bourrave 1E Gouz [Franr;oxs de la] Voiages
40 Par: [16]57. p. 538 . ¢

Boutrox, Richard

405. Boulton, Ri: A treatise of the reason of mus-
cular motion 12 Lea. [16]97. p T16 4,b.
Avother eutry. Boulton. Ri A treatise of the rea-
son of muscular motion 12°Lond. 97. p TT6 mb'
Oak Spring.

406. A tréatise concerning the heat of the blood &
y* use of the lungs 12° Lon: [16]23_ p. 2. 8.
Qak Spring,.

See alio 473,

Bormns (The) & bonds of pubhquc obcdxencc
[By E. Rous. ] 2nd ed. 1650. See 2114.

407. BourGEs, j[acqucs] d[e]. Relation du Voyage
de Mons’ I'Eveque dc Beryte. 8° Par. [16]66.
P25, \l
Oak Spring. 3-line page list in pencil.

J

407, BoussiNGAuLT, Adam. La guide universelle de
tous les Pais-Bas . .. 12, Paris, 1668.

Lz Box:muw, Michcl. Les conseils de la sagesse
. 120, Paris 1677,

403. BouvEr, J{oackim]. Portrait “historique de
FEmpercur de la Chine 12° Par [16]97. p. 755
75b.

215
BowcHIER, Joshua. See 9362
409. Bowres [Joseph], A discourse of the species

order and governmt® of Christian Churches 12°
Lon [17)01. p. T35 Zsc.

410.°Bover, Albel]l. French Dxcnonar) 4o Len.
[16]92 ] ,53.

411. Bovzz, Pfaul]. Voyagcal’Amcnquc 8> Par 54.
P- 33, ‘73. : !

¥

1

3 et —— ot

1

Véntable relation de tout ce qui s'est fait ct passé au w);gc
que M. de Dretigny fie 3 'Amérique Ocadentale . . . 8°,
o715, 1654,

Bovir, Chirles, Earl of Orrery

412. Bayle, C. Dr Bentley’s dissertations on the
E*‘sdcs of Phalaris and the Fables of fEsop
examinéd §° Lond [16]98. p. 290 2d.
S:e ulso 270,
Bovie, Robert

~#13. The origine of formes and qualitics, according
to the corpuscular pha]osophy . 8, Oxford,
1666, :
104. Lo: 66. p. 33 2, L.

414. A continuation of New c\pcrimcnts physico-
wechanical jouching the spring and weighe of the
2z and their cfﬁ:cts 40, Oxford, 1669.

164, Lo: 69. & L.

415. Hydrostatical paradoxes, made out!by new
experiments . . . 89, Oxford, 1666.
ll“'-',. Lo: 66. m L
S Geoffrey Kcyncs. :

'416. A discovery of the afmirable rarefaction of the
air. 4°, London, 1671.
104. Lo: M 22. p. 28 [sic for 1-10] L. Forms pt.
o 472.

417. New observations dbout the duration of the

srring of the air. 49, London, 1671,
104. Lo: M 22. p. 28 [sic for 11-17) L. Forms pt.
of 472

. 418. New experiments touching the condensation of

tke air by meer cold . .. 42, London, 1671.
104. Lo: M 22. p. 28 [sic for 18-23) L. Forms pt.
° 42

419. The admirably differing extension of the same
qantity of air rarefied and compressed. 4°, Lon-
don, 1671,
104. Lo: M 22. p. 28 [sic for 24~28] L. Ferms pt.
o7 472,

420, Boyle, Rob. B: Tracts of flame & 2ir‘hydro-
satcal. 82 Lond. {16}72 5

421. New cpperiments about explosions ﬂa
Firms pt. of 420.

.
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422. New_cxperiments of the positive or relative
levity of bodys under water. 1b o‘x Ferms pe. f420.

423, New experiments about the pressure of the airs
spring on bodys under water. 1b §. Forms ;t. of
420.

424. An hydrostaticall discourse agt: D Mote. 11)
ot Forms pt. of 420.

425. Tracts [consisting of observations about’ the
saltness of the sea . . .] 8 London [i6]74. viz. J).

426. A ncw cxpcn'mcnt & other insances of the
cfficacy of the airs moisture. § Lox‘ on. [16]73.
Forms pt. of 425.

427. Of the positive or privative nazre of cold.
ib §. Forus pr. of 425.
428. Two problems about cold. ib. Forms pt. of 425.

429. Observations & experiments about the saltnesse

of thesea. ib §. Fonns pt. of 425,

430. Reclations about the bottom of the sea ib & o
Forms pt. of 425.

431. A saticall hygroscope 8° London. {16]73 ib.
Forms pt. of 425.

432. [Tracts: containing I.] Suspitions about some
hidden Qualityes in the air ib [8°, London, 1674.]
&

433. Observations about the growth of Metalls §°
Lond. [16]74 ib &. Formspt. of 432. .

434. Of the causes of Attraction by Suction 8° Lon-
don. [16]74 §. Forms pt. of 432.

435. Additional experiments about hiddsn qualityes
of the air. 8° Londoa. [16]74 %. Form.s pt. of 432.

436. Animadversions upon Hobbes's problemara de
vacuo. §° Lond: [16]74 &. Forms pt. ot 432,

437. New Expcnmcnts about the pressrvation of
bodies in Vacuo Boyliano. $° Loncen. [16]74.
Forms pt. of 432.

438. The Aerial Noctiluca. 8 London. [16]80 A.E:

7

<

BOYLE

82 5% = [ic. reviewed in Acta Eruditorum, 1682,
) R. 53.] l:'l"
439. Ccrrain physiological Essays 4° Lon. [16]61
L]
s .

4H0." [Mcdicinal experiments; or] A Collection of
cho)cc remediés 120 Lon. [16]92. p. §8.

441. The exccllency of Thealogy compared with
< ndal philosophic, 8 Lon. [16]4. p. 232 ,1,.

442. [Somec occasional thoughts] About the exccl-
lency & grounds of the mechanical hypothesis. ib.
p-30. Forms pt. of $41.

443. [New] Experimts: & obsetvations made upon
y< ey Noctiluca 8e. Lon: [16]8} 150 ,3
Oak Spring. Vi

444. Sceptical Chymist 8°. Lon: [16)61 ,3,.
Houghton Lib{ary, Harvard. 8-cntry page list in ink.

445, Languid Motion Se. Lon: 90 J).

An essay of the great effects of even languid and unhecded
motion ... 8° London, 1690.

Oak Spring. Liber Johannis Locke ex Dono
Authoris.

6. [An experimental discourse] Of some unhceded
causcs of y* Insalubrity & Salubrity of y= Air. J.
Forms pt. of 445.

447. Experimentorum Phisico Mechanicorum con-
. tinuatio sccunda 8. Lon: [16]80. 223 )
., Oak Spring. Liber J. Locke ex Dono Authoris.
4-cntry page list in pendl. ’

448. Ewpcnmcnta et observatt Physice 8° Lon:

[16)91 T35

#49. Of strange repocts ib 28 . Forms plt. of H48. .

%50. X#: Vertuosa [sic] 8°. Lon: [16]90. T20 J.

+451. Reflections on y* distinction of above reason &
not ag®: reason ib [16]90 35 7. Forms pt. *f-bO

452. Greatness of mind _promoted by Xy,
Forms pt. of 450. \
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