LETTERS

ON
DIFFERENT SUBJECTS

N

NATURAL PHILOSOPHY.

LerrEr L—CONTINUATION OF THE SUBJECT, AND
o¥ MisTakEs 1N THE KvowLEDGE oF TRUTH.

Tue three classes of truths which I have now un-
folded, are the only sources of all our kmowledge ;
all being derived from our own experience, from
reasoning, or from the report of others.

It is not easy to determine which of these three
sources contributes most to the increase of know-
ledge. Adam and Eve must have derived theirs
chiefly from the two first ; God, however, revealed
many things to them, the knowledge of which is to
be referred to the third source, as neither their own
experience, nor their powers of reasoning, could
haveé conducted them so far,

‘Without recurring to a period so remote, we are
sufficiently convinced, that if we were determined to
believe nothing of what we hear from others, or read
in their writings, we should be in a state of almost
total ignorance. It is very far, however, from being
onr duty to believe every thing that is said, or that
* VOL. II. A
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2 MISTAKES IN THE LTet. 1.

we read. We ounght constantly to employ our dis-
cerning faculties, not only with respect to truths of
the third class, but likewise of the two others.

We are so liable to suffer ourselves to be dazzled
by the senses, and to mistake in our reasonings, that
the very sources laid open by the Creator for the
discovery of truth very frequently plunge us into
ervor. Notions of the third class, therefore, ought
aot in reason to fall under suspicion, any more than
such as belong to the other two. ‘We ought, there-
fore, to be equally on our guard agaiust deception,
whatever be the class to which the notion belongs;
for we find as many instances of error in the first
and second classes as in the third. The same thing
holds with regard to the certainty of the particular
articles of knowledge which these three sonrces sup-
ply; and it cannoi he affirmed that the truths of
any one order have a surer foundation than those of
another. Tach class is liable to errors, by which we
may be misled ; but there are likewise precautions
which, carefully observed, furnish us with nearly
the same degree of conviction. 1 do not kmow
whether you are more thoroughly convinced of this
truth, that two triangles which have the same base
and the same height are equal to one another, than
of this, that the Russians have been at Berlin;

though the former is founded on a chain of accurate
reasoning, whereas the latter depends entirely on
the veracity of your informer. n
Respecting the truths, therefore, of each of these
classes, we must rest satisfed with such proofs as
correspond to their nature ; and it would be ridicu-
lous to insist mpon 2 geometrical demonstration of
the truths of experience, or of history. This'is uso-
ally the fault of those who make a bad use of their
penetration in intellectual truths, to require mathe-
matical demonstration in proof of all the truths of
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1C ils%tcn, a great part of which belongs to the third

There are persons determined to believe and ad-
mit nothing but what they see and touch; what-
ever you would prove to them by reasoning, be it
ever so solid, they ave disposed to suspect? unless
you place it before their eyes. Chemists, anatomists
and natural philosophers,” who employ thémselves
wholly in making experiments, are most chargeable
with this fault. Every thing that the one cannat
melt in his cracible, or the other dissect with his
scalpel, they reject as unfounded. To no purpose
would you speak to them of the qualities and nature
of the soul ; they admit nothing but what strikes ihe
senses.

Thus, the particular kind of siudy to which ever
one is addicted, has such a powerful influence on hiS;
manner of thinking, that the natural philosopher
and chemist Wlll have nothing but experiments, and
the geometrician and logician nothing but :ar -
ments ; which constitute, however, prgofs 13111:11%:11
different, the one attached to the first class thz
})‘ﬁier to the second, which ought always to be care-
ij}erct(;lfstmgmshed, according to the mnature of the

But cau it be possible that persons should exist,
who, wholly absorbed in pursuits pertaining to the
third class, call only for proofs derived from that
source 7 I have known some of this description Wh;)
totally devo_ted to the study of history and anti’ uity,
would admit nothing as true, but what yon %oulci
prove by listory, or the anthority of some ancient

-author. They perfectly agree with you respecting

the truth of the propositi j
b positions of Kuclid, but merely
on the authority of that anthor, withont payiJT; Iailz;

~ attention to the demonstrations by which he sup-

ports them ; they even imagine that the contrary of
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these propositions might be true, if the ancient geo-
metricians had thonght proper to maintain it :

This is a source of error which retards many in
the pursuit of truth ; but we find it rather among
the learned, than among those who are beginning to
apply themselves to the study of the sciences. We
ought to have 1o predilection in favour of any one
of the three species of proofs which each class re-
quires ; and provided they are sufficient in their
kind, we are bound to admit them.

T have seen or felt, is the proof of the first class.
I can demonstrate it is that of the second; we like-
wise say, I know it is so. Finally, I receive it on the
testimony of prrsons worthy of credit, or I belicoe it
on solid grounds, is the proof of the third class.

4k April Y161

Lerrer 1L —TFirst CLass OF KNOWN TRrUTHS.
CoNVICTION THAT THINGS EXIST EXTERNALLY,
CORRESPONDING TO THE IDEAS REPRESENTED BY
rHE SensEs. OBJECTION OF TME PyRRHONISTS.

RerLy.

Wz include in the first class of known truths,
those which we acquire immediately by means of
the senses. I have already remarked, that they not
only supply the soul with certain representations Te-
lative to the changes produced in a part of the hrain ;
but that they excite there a conviction of the real
existence of things external, corresponding to the
ideas which the senses present to us.

The soul is frequently compared to a man shut up
in a dark room, in which the images of external ob-
jects are represented on the wall by means of a glass.
This comparison is tolerably just, as far as it respects
the man looking at the images on the wall; for this

i
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act is sufficiently similar to that of the soul, contem-
plating the impressions made in the brain; but the
comparison appears to me extremely defective, as
far as it respects the conviction, that the objects
which occasion these images really exist.

The man in the dark room will immediately sus-
pect the existence of these objects; and if he has no

_ doubt about the matter, it is because he has been

out qf doors, and has seen them; besides this,
knov\fmg the nature of his glass, he is assured, that
}mthmg can be represented on the wall but the
images of the objects which are without the chamber
before the glass. But this is not the case with the
soul; it has never quitted its place of residence to
contemplate the objects themselves; and it knows
still less the construction of the sensitive organs, and
the nerves which terminate in the brain. "Lt i,s ne-
verthelfass much more powerfully convinced of the
real existence of objects, than our man in the dark
room possibly can be. 1 am apprehensive of no ob-
jection on the subject, the thing being too clear of
itself to admit any, though we do not Tnow the true
founda_tlon of it. No one ever entertained any doubt
about it, except cevtain visionaries, who have bewil-
dered themselves in their own reveries, Though
they say, that they doubt the existence of external
objects, they entertain no such doubt in fact; for
Why would they have affirmed it, unless they,had
bc?heved the existence of other men, to whom the
wished to communicate their extravagant opinions. Y
_Thls conviction respecting the existence of the
things whose images the senses represent, a )
not_only in men of ever -and onl Put
pot.only ) ery age ‘and condition, but
ikewise in all animals. The dog which barks at me
has no doubt of my existence, though his soul per-
ceives but a slight image of my pe?‘son, Hence 1
conclude, that this conviction is essentially connected
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with omr sensations, and that the truths which the
Senses convey to us, are as well founded as the most
undoubted truths of geometry.

“Withont this conviction no human society could
subsist, for we should be continually falling into the
greatest absurdities, and the grossest contradictions.

Were the peasantry to dream of doubting about
the existence of their bailiff; or soldiers about that
of their officers, into what confusion should we be
plunged ! Such absurdities are entertained only by
philosophers; any other giving himself up to them,
would be considered as having lost his reasorn. Let
us then acknowledge this conviction as one of the
principal laws of nature, and that it is complete,
thongh we are absolutely ignorant of its true reasons,
and very far from being able to explain them in an
intelligible manner.

However important this reflection may be, it is
by no means, however, exempted from difficulties ;
but were they ever so great, and though it might be
impossible for us to solve them, they do not in the
smallest degree affect the truth which I have just es-
tablished, and which we ought to consider as the
most solid foundation of human knewledge.

It miust be allowed, that our senses sometimes de-~
ceive us ; and hence it is that those subtile philoso-
phers, who value themselves on doubting of every
thing, deduce the consequence, that we ought never
to depend on our senses. I have perhaps oftener
than once met an unknown person in the street,
whom T mistook for an acguaintance: as I was de-
ceived in that instance, nothing prevents my being
always deceived ; and I am, therefore, never assuted,
that the person to whom I speak is in reality the
one I imagine.

Were I to go to Magdeburg, and to present my-
self to your FHighness, I onght always to be appre-
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hensive of grossly mistaking: nay, perhaps, I should
not be at Magdeburg, for there are instances of a
man’s sometimes taking one city for another. Itis
even possible I may never have had the happiness
of seeing you, but was always under the power of
delusion when I thought myself to be enjoying that
felicity..

Such are the natural consequences resulting from
the sentiments of certain philosophers ; and you must
be abundantly sensible, that they not only lead to
manifest absurdity, but have a tendency to dissolve
all the bonds of society.

Ttk April 1761,

LeTTER 11L.—AworaER OBIECTION OF THE PIRR-
HONISTS AGAINST. THE CFRTAINTY OF TRUTHS
TERCEIVED BY THE SENsEs. REPLY; AwD Pre-
CATTIONS FOR ATTAINING ASSURANCE OTF SENS1-
BLE Trurms,

TroucH the objection raised against the certainty
of truths perceived by the senses, of which I have
been speaking, may appear sufficiently powerful, at-
tempts have been made to give it additional support
from the well known maxim, that we ought never to
trust him who las once deceived us. A single ex-
al_lr.lple, therefore, of mistake in the senses, is sufli-
cient to destroy all their credit. If this objection is
vs:eﬂ fpunded, it must be admitted, that human so-
ciety is, of course, completely subverted.

By way of reply, I remark, that the two other
solirces of knowledge are subject to difficulties of a
similar pature, nay perhaps still more formidable.
How often are our reasonings erroneous? I venture
to affirm, that we are much more frequently de-
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ceived Dy these, than by our senses. But does 111;
follow, that our reasonings are always fallacious, anc
that we can have no dependence on any truth disco-
vered to us by the understanding? It must be a
matter of doubt, then, whether two and two make
four, or whether the three .angles of a trlangléa. he
equal to two right angles ; it would even be 1i ‘1c;1-
lous to pretend that this should pass forl tr 1‘1t 1.
Though, therefore, men may have frequent y ree-
soned inconclusively, it would _be almost absurd t(;.
infer, that there are not many intellectnal truths, o
which we have the most complete convictioit

The same remark applies to the third source of
human knowledge, which is unquestionably the ITIOS{
subjeci to error. How often have we been deceivec
by a groundless rumour, Or false report, resl_aecflng
certain events 7 And who woulq be‘so weak as ‘.to
believe all that gazetteers and historians have wut-f
ten? At the same time, whoever should ‘fhmk 1:)
maintaining that every thing related or wntte‘n y
others is false, would undoubtedly fall into gr eﬂtf.ll
absurdities than the person who beheved‘.evelly
thing. Accordingl}_’, notwatl_lstan_dlng SO ma‘nygl f}untcl -
less reports and false testimonies, we are plel a}alc y
assured of the tru'%\ of mpnberless facts, of which we

idence but testimony.

hﬂ",I?l:agee:;g certain cha.rﬂ(:l;er); which enable us to
distinguish truth ; and _each of the three sources1 has
characters peculiar to itself. When my eyes l-{w‘i
deceived me, in mistaking one man for ﬂ.-llotl‘lef]‘l,
presently discovered my error: it is evident, there ore,f
that precautions may be used for the pre_ventlor_lbti)
error. 1f there were not, i would b_e nnposim €
ever to perceive that we had been decewed.. Tliose,
then, who maintain that we so often det:_ellvef our-
selves, are obliged to admit that it is possible for us

|
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to perceive we have been deceived, or they must ac-
knowledge that they themselves are deceived when
they charge us with error.

It is remarkable, that truth is so well established,
that the most violent propensity to doubt of every
thing must come to this, in spite of itself. There-
fore, as logic prescribes rules for just reasoning, the
observance of which will secure us from error, where
intellectual truth is concerned ; there are likewise
certain rules, as well for the first source, that of our
senses, as for the third, that of belief,

The roles of the first are so natural to us, that all
men, the most stupid not excepted, understand and
practise them mmuch better than the greatest scholars
are able to describe them. Though it may be easy
sometimes to confound a clown, yet when the hail
destroys his crop, or the thunder breaks upon his
cottage, the most ingenious philosopher will never
persuade him that it was a mere illusion ; and every
man of sense must admit that the country fellow s
in the right, and that he is not always the dupe of
the fallaciousness of his senses, The philosopher
may be able, perhaps, to perplex him to such a de-
gree that he shall be unable to reply; but he will in-
wardly treat all the fine reasonings, which attempted
to confound him, with the utmost scorn. The argu-
ment, that the senses sometimes deceive us, will make
but a very slight impression on his mind ; and when
he is told, with the greatest eloquence, that every
thing the senses represent to us has no more reality
than the visions of the night, it will only provoke
laughter.

But if the clown should pretend to play the phi-
losopher in his turn, and maintain that the bailiff is
a mere phantom, and that all who consider him as
something real, and submit to his authority, are
fools; this sublime philosophy would be in a mo-

AR
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ment overturned, and the leader of the sect soon
made to feel, to his cost, the force of the proofs which
the bailiff could give him of the reality of his ex-
1stence.

You must be perfectly satisfied, then, that there
are certain characters which destroy every shadow
of doubt respecting the reality and truth of what we
know by the senses; and these same characters are
so well known, and so strongly impressed on our
minds, that we are never deceived when we employ
the precautions netessary to that effect. But itis
extremely diffienlt to make an exact enumeration of
these characters, and to explain their nature. We
commonly say, that the sensitive organs ought to be
in a good natural state; that the air ought not to be
obscured by a fog; finally, that we must employ a
sufficient degree of attention, and endeavour, above
all things, to examine the same object by two or
more of our senses at once. Builam firmly per-
suadied that every one knows, and puts in practice,
rules much more solid than any which could be pre-
seribed to him.

11th April 1761.

Lrrren 1V.—OF DEMONSTRATIVE, PHYSICAT, AND
PARTICULARLY OF MoORAL CERTAINTY.

Tuese are, therefore, three species of knowledge

* which we must consider as equally certain, provided

we employ the precautions necessary to secure us
against error. And hence likewise result three
species of certainty.

The first is called physical certainty. When I am
convinced of the truth of any thing, because I my-
celf have seen it, 1 have a physical certainty of it;
and if T am asked the reason, I answer, that my own
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senses give me full assurance of it, and that I am, or
have been, an eye-witness of it. It is thus I know
that Austrians have been at Berlin, and that some
of them committed great irvegularities there. I
know, in the same manner, that fire consumes all
combustible substances ; for I myself have seen it
and I have a physical certainty of its truth. ’
The certainty which we acquire by a process of
reasoning, is called logical or demonstrative certainity,
because we are convinced of its truth by demonstra-
tion. The truths of geometry may here be produced
as examples, and itislogical certainty which gives us
the assurance of them. |
Finally, the certainty which we have of the truth
of what we know ouly by the report of others, is
caﬂe.d moral certainty, becanse it is founded on the
credibility of the persons who make the report. Thus
you have only a moral certainty that the Russians
have_bea_l at Berlin; and the same thing applies to
all historical facts, 'We know with a moral certain-
ty, that there was formerly at Rome a Julius Caesar
an A!lgustus, a Nero, &c., and the testimonies re:
specting these are so authentic, that we are as fully
convinced of them, as of the truths which we dis-
ic;?;er by our senses, or by a chain of fair reason-
‘We must take care, however, not to confound
these three species of certainty—physical, logical, and
moral—each of which is of a nature totally different
from the others. 1 propose to treat of each sepa-
;zlttelyt?' and f.sha'ﬂ blegin with a more particular ex-
anation of moral certai ich is ir
D oton, certainty, which is the third
It is to be attentively remarked, that this third
source divides into iwo branches, according as others
simply rélate what they themselves have seen, or
made full proof of by their senses, or as they com-
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municate to us, together with these, their reflections
and reasonings upon them. We might add still a
third branch, when they relate what they have heard
trom others.

As to this third branch, it is generally allowed to
be very liable to error, and that & witness is to be
believed only respecting what he himself has seen or
experienced. Accordingly, in courts of justice, when
witnesses are examined, great care is taken to dis-
tinguish, in their declarations, what they themselves
have seen and experienced, from what they fre-
quently add of their reflections and reasonings upon
it. Stress is laid only on what they themselves have
seen or experienced ; but their reflections, and the
conclusions which they draw, however well founded
they may otherwise be, are entirely set aside. The
same maxim is observed with respect to historians;
and we wish them to relate only what they them-
selves have witnessed, without pursuing the reflec-
tions which they so frequently ammex, though these
may be a great ornament to history. Thus we have
a greater dependence on the truth of what others
have experienced by their own senses, than on what
they have discovered by pursuing their meditations,
Every one wishes to be master of his own judgment ;
and tnless he himself feels the foundation and the
demonstration, he is not persuaded. )

Fnclid would in vain have announced to us the
most important truths of geometry ; we should never
have believed him on his word, but have insisted
on prosecuting the demonstration step by step our-
selves. If I were to tell you, that I had seen such
or such a thing, supposing my report faithful, you
would without hesitation give credit to it; nay, I
should be very much mortified if you were to sus-
pect me of falsehood. Bui when I inform you, that
i a right-angled triangle, the squares described on

Let. 4.
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the two smaller sides are together equal to the square
of the greater side, I do not wish to be believed on
my word, though I am as much convinced of it as
it is possible to be of any thing ; and though I could
allege, to the same purpose, the anthority of the
%reatest geniuses who have had the same conviction,

should rather wish you to discredit my assertion,
and to withhold your assent, till you yourself com-
prehended the solidity of the reasonings on which
the demonstration is founded.

It does not follow, however, that physical cer-
tainty, or that which the senses supply, is greater
than logical certainty, founded on reasoming; but

. whenever a truth of this species presents itselt, it is

proper that the mind should give close application
to it, and become master of the demonstration.
This is the best method of enltivating the sciences,
and of carrying them to the highest degree of per-
fection, .

The truths of the senses, and of history, greatly
multiply the particulars of human knowledge; but
the faculties of the mind are put in action only by
reflection or reasoning.

‘We never stop at the simple evidence of the
senses, or the facts related by others; but always
follow them up and blend them with reflections of
our own: we insensibly supply what seems deficient,
by the addition of causes and motives, and the de-
duction of consequences. It is extremely difficult,
for this reason, in courts of justice, to procure sim-
ple unblended testimony, such as contains what the
witnesses actually saw and felt, and no more; for
witnesses ever will be mingling their own reflections,
withont perceiving that they are doing so.

1424 April 1761,
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LerTER V.—REMARKS THAT THE SENSES CONTRI-
RUTE TO THE INCREASE OF KNOWLEDGE; AND Pre-
CAUTIONS FOR ACQUIRING THE CERTAINTY OF His-
rrorical. TRUTHS. \

Tae knowledge supplied by our senses Is un-
doubtedly the earliest which we acquire ; and upon
this the soul founds the thoughts and reflections
which discover to it a great variety of intellectnal
truths. In order the Dbetter to comprehend how
the senses contribute to the advancement of know-
ledge, I begin with remarking, that the senses act
only on individual things, which actnally exist under
cireumstances determined or limited on all sides.

Let us suppose o man suddenly placed in the
world, possessed of all his facnlties, but entirely des-
titute of experience ; let a stone be put in his hand,
let him then open that hand, and observe that the
stone falls. ‘This is an experiment limited on all
sides, which gives him no information, except that
this stone being in the left hand, for example, and
dropped, falls to the ground; he is by no means
absolutely certain that the same effect would ensue
were he to take another stone, or the sameé stone,
with his right hand. 1t is still uncertain whether
this stone, under the same circumstances, would
again fall, or whether it would have fallen had it
been taken up an hour soomer. ‘This experiment
alone gives him no light respecting these particu-
lars,

The man in question takes another stone, and ob-
cerves that it falls likewise, whether dropped from
the right hand or from the left: he repeats the ex-
periment with a third and a fourth stone, and uni-
formly observes the same effect, e hence con-
cludes that stones have the property of falling when
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dropped, or when that which supports them is with-
drawn,

Here, then, is an article of knowledge which the
man hae derived from. the experiments which he bas
made. He is very far from having made trial of
every stone, or, supposing him to have done so, what
certainty has he that the same thing would happen
at all times? He knows nothing as to this, except
what concerns the particular moments when Le made
the experiments; and whai assurance has he that the
same effect wonld take place in the hands.of another
wan? Might he not think, that this quality of
meaking stones fall was atinched to his hands exclu-
sively? A thousand other donbts might still be
formed on the subject.

T have never, for example, made trial of the stones
which compose the cathedral church of Magdeburg,
and yet I have not the least doubt, that all of them,
without exception, are heavy, and that each of them
would fall as soon as detached from the building.
I even imagine that experience has supplied me with
this knowledge, though I have never tried any one
of those stones.,

This example is sufficient to show how experi-
ments made on individual objects only, have led
mankind to the knowledge of universal propositions ;
but it must be admitted, that the understanding and
the other faculties of the soul interfere in a manner

. which it would be extremely difficnlt clearly to un-

fold; and if we were determined to be over scrupu-
lous about every circumstance, no progress in science
could be made, for we should be stopped short at
every step. ’

.It must be allowed, that the vunlgar discover in
this respect much more good sense than those scru-
pulous philosophers, who are obstinately determined
to doubt of every thing. It is necessary, at the same
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time, tc be on our guard against falling into the op-

posite extreme, by neglecting to employ the neces-
sary precautions. )

The three sources from which our knowledge is
derived, require all of them certain precautions,
which must be carefully observed, in order to ac-
quite assurance of the truth; but it is possible, in
each, to carry matters too far, and it is always pro-
per to steer a middle course.

'The third source clearly proves this. It would
undoubtedly be extreme folly to believe every thing
that is told us; but excessive distrust would be no
less blame-worthy. He who is determined to doubt
of every thing, will never want a pretence; when a
man says or writes that he has seen such or such
an action, we may say at once that is not true, and
that the man takes amusement in relating things
which may excite surprise; and if his veracity is
beyond suspicion, it might be said, that he did not
see clearly, that his eyes were dazzled ; and examples
are to be found in abundance of persons deceiving
themselves, falsely imagining they saw what they
did not. The rules prescribed, in this respect, lose
all thelr weight when you have to do with a wrang-
ier, :

Usually, in order to be ascertained of the truth of
a recital or history, it is required that the author
should have been himself a witness of what he re-
Iates, and that he should have no interest in relating
it diffevently from the truth. If afterwards two or
more persons relate the same thing, with the same
circumstances, it is justly considered as a strong con-
firmation. Sometimes, however, a coincidence car-
ried to extreme minuteness becomes suspicious. For
two persons observing the same incident, see it in
different points of view; and the one will always dis-
cern certain little circumstances which the other

Let. 6. ESSENCE OF BODIES. 1%

must have overlocked. A slight difference in two
several accounts of the same event, rather establishes
than invalidates the truth of it.

But it is always extremely difficult to reason on

. the first principles of our knowledge, and to attempt

an explanation of the mechanism and of the moving
powers which the soul employs. It would be glo-
rious to succeed in such an attempt, as it wounld elu-
cidate a great variety of important points respecting
the nature of the soul and its operations. But we
seem destined rather to make use of our faculties,
than to trace their nature through all its depths.
18tk April 1'7161.

Lerrer VI.—WrETHER THE FESSENCE oF BoODIES
BE ENOWN BY US.

- AFTER so many reflections on the nature and
faculties of the soul, you will not perhaps be dis-
pleased to return to the consideration of body, the
principal properties of which I bave already endea-
voured to explain.

I have remarked, that the nature of body neces-
sarily contains three things, extension, impenetrabi-
lity, and dmertia ; so that a being, in which these
three properties do not meet al once, canmnot be ad-
mitted inte the class of bodies; and reciprocally,
when they are united in any one being, no one will
hesitate to acknowledge it for a body.

In these three things, then, we are warranted to
constitute the essence of body, though there are
many philosophers who pretend that the essence of
bodies is wholly unknown to us. This is not only
the opinion of the Pyrrhonists, who doubt of every
thing; but there are other sects likewise, who main.
tain, that the essence of all things is absolntely un-
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known : and, no doubt, in certain respects they have
truth on their side: this is but too certain as to all
the individual beings which exist.

You will easily comprehend, that it wonld be the
height of absurdity were I to pretend so much as to
know the essence of the pen which I employ in writ-
ing this letter, If I knew the essence of this pen, (I
speak not of pens in general, but of that oune only
now between my fingers, which is an z'ndim'da.:_al b.e-
ing, as it is called in metaphysics, and which is dis-
tinguished from afl the other pens in the world,) if
1 knew, then, the essence of this individual pen, I
should be in a condition to distinguish it from every
other, and it would be impossible to change it with-
out my perceiving the change; I must know is na-
ture thoroughly, the number and the arrangement of
all the parts whereof it is composed. Bat how far
am I from having such a knowledge ! Were I to rise
but for a moment, one of my children might easily
change it, leaving another in its room, without my
perceiving the difference; and were I even to put'a
mark upon it, how easily might that mark be coun-
terfeited on another pen? And supposing this im-

possible for my children, it must always be admitted
as possible for God to make another pen so similar to
this, that I should be unable to discern any differ-
ence. It would be, however, another pen, really
distinguishable from mine, and God would wndoubt-
edly know the difference of them; in other words,
God perfectly knows the essence of hot) the one
and the other of these two pens: but as to me, who
discern no difference, it is certain that the essence is
altogether beyond my knowledge.:

The same observation is applicable to all other in-
dividual things; and it may be confidently main-
tained, that God alone can know the essence or na-
tnre of each, It were impossible to fix on any one

L
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thing really existing, of which we could have a know-
ledge so perfect, as to put us beyond the reach of
mistake: this is, it T may use the expression, the im-
press of the Creator on all created things, the na-
ture of which will ever remain a mystery to us.

It is undoubtedly certain, then, that we do not
know the essence of individual things, or all the cha-
racters whereby each is distinguished from every
other; but the case is different with respect to genera
and species : these are general notions which include
at once an infinite namber of individual things.
They are not beings actnally existing, but notions
which we ourselves form in owr minds, when we
arrange o %mat many individual things in the same
class, which we denominate a species or genus, ac-
cording as the number of individual things which it
comprehends is greater or less,

And to return to the example of the pen, as there
are an infinite number of things, to each of which I
give the samne name, though they all differ one from
another, the notion of pen 1s a general idea, of which
we ourselves are the creators, and which exists only
in onr own minds. This notion contains but the
common characters which constitnte the essence of
the general notion of a pen; and this essence must
be well known to us, as we are in a condition to
distinguish all the things which we call pens from
those which we do not comprehend under that ap-
pellation.

Assoon as we remark in any thing certain cha-
racters, or certain qualities, we say it is a pen; and
we are in a condition to distingnish it from all other
things which are not pens, though we are very far
fromr being able to distinguish it from other pens,

The more general a notion is, the fewer it contains
pf the characters which constitute its essence; and it
is accordingly easier also to discover this essence,
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‘We comprehend more easily what is meant by a
tree in general, than by the term cherry-tree, pear-
tree, or apple-tree; that is, when we descm'ld to the
species, When I say, such an object which I see
in the garden is a tree, [ ran l}ttle 1‘151": of being mis-
taken; but it is extremely possible 1 mlg:ht be wrong,
if I affirmed it was a cherry-tree. It tollows,. then,
that I know much better the essence of tree in ge-
neral, than of the species; I should not so easily con-
found a tree with a sione, as a cherry-tree with a
plom-tree. oo

Now a notion in general extends infinitely far-
ther ; its essence accordingly comprehends only the
characters which are common to all beings bearing
the name of dodies. It is reduced, therefore, to 2
very few particulars, as we must exclude from it all
the characters which distingunish one body from ano-
ther. ] i

It is ridiculous then to pretend, with certain phi-
losophers, that the essence of bodies in general is
unknown to us. If it were so, we should never be
in a condition to affirm with assurance, tl}a.t suqh a
thing is a body, or it is not; and as it is impossible
we should be mistaken in this respect, it necegsarily
follows, that we know sufliciently the nature }1‘ es-

sence of body in general. Now this knowlgdge is .

reduced to three articles, extension, impenetrability,
and inertia. :

21st April 1761,
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I uave already demonstrated, that the general
notion of body necessarily comprehends these three
gualities, extension, impenetrability, ﬂn_d inertia, wu:h-‘
out which no being can be ranked in the class of
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bodies. Even the most scrupulons must allow the
necessity of these three qualities, in order to consti-
tute a body; but the doubt with some is, Are these
three characters sufficient? Perhaps, say they, there
may be several other characters, which are equally
necessary to the essence of body.

But 1 ask, were God to create a being divested of
these other unknown characters, and that it possessed
only the three above mentioned, Would they hesi-
tate to give the name of body to such a being ? No,
assuredly; for if they had the least doubt on the sub-
ject, they counld not sny with certainty that the stones
in the street arve bodies, becanse they are not sure
whether the pretended unknown characters are to
be found in them or no.

Some imagine, that gravity is an essential property
of all bodies, as all those which we know are heavy;
but were God to divest them of gravity, would they
therefore cease to be hodies? Let them consider the
heavenly bodies which do not fall downward; as
must be the case, if they were heavy as the bodies
which we touch, yet they give them the same name.
And even on the supposition, that all bodies were
heavy, it would not follow that gravity is a property
essential to them, for a body would still remain a
body, though its graviiy were to be destroyed by a
miracle,

But this reasoning does not apply to the three es-
sential properties above mentioned. Were God to
annihilate the extension of a body, it would certsain-
ly be no longer a body; and a body divested of im-
penetrability would no longer be body ; it would be
a spectre, a phantom; the same holds as to inertia,
*~You know that extension is the proper ohject of
geomelry, which considers bodies only in s¢ far as
they are extended, abstractedly from impenetrability
and inertia; the object of geometry, therefore, is &
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notion much more general than that of body, as it
comprebends not only bodies, but all beings simply
extended, without impenetrability, if any such there
be. Henceit follows, that all the properties deduced
in geometry from the notion of extension must like-
wise take place in bodies, in as much as they are ex-
tended; for whatever is applicable to a more general
notion, to that of a tree, for example, must likewise
be applicable to the notion of an oak, an ash, an elm,
&c.; and this principle is even the foundation of all
the reasonings i virtue of which we always affirm
and deny of the species, and of individuals, every
thine that we affirm and deny of the genus.

There are however philosophers, particularly
among our contemporaries, who boldly deny that
the properties applicable to extension in general,
that is, according as we consider them in gecmetry,
take place in bodies really existing. They allege,
that geometrical extension is an abstract being, from
the properties of which it is impossible to draw any
conclusion with respect to real objects; thus, when
T have demonstrated that the three angles of a tri-
angle are together equal to two right angles, this Is
a property belonging only to an abstract triangle,
and not at all to one really existing.

But these philosophers are not aware of the per-
plexing consequences which naturally result from the
difference which they establish between objects form-
ed by abstraction, and real objects; and if it were
not permitted to conclude from the first to the last,
no conclusion, and no reasoning whatever, eonld sub-
sist, as we always conclude from general notions to
particular. =

Now all general notions are as much abstract be-
ings as geometrical extension ; and atree In general,
or the general notion of trees, is formed only by ab-
straction, and no more exists ont of our mind than
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geometrical extension does. The notion of man in
general is of the same kind, and man in general no
where exists: all men who exist are individual be-
El{réise,l:in_dl c_orrias.pl(;nd to individual notions. The
ral idea, wh - ] i
B etracs (;1:.\' ich comprehends all, is formed only
. The fanlt which these philosophers are ever find-
ing with geometricians, for employing themselves
about abstractions merely, is therelore groundless
as all other sciences principally tnrn on general no-
tions, which are no more real than the objects of
geometry. The patient, in general, whom the phy-
sician has in view, and the iden of whom contains '1}]71
patients really existing, is only an abstract ide;.-
nay, the.very merit of each science is so much the
greater, as it extends to notions more general, that
15 to say, more absiract. T
I shall endeavour by next post to point out the
%endency of the censures pronounced by these phi-
t?lsophe‘rs upon geometricians ; and the reasons why
ey are unwilling that we should ascribe to real
exte_nded bé_mgs, that is, to existing bodies, the pro-
perties applicable to extension in g?mera], or topab
stracted extension, They are afraid lest their meta.q
physical principles should suffer in the cause. ”
25¢h April 1761,

LerrEr VIIL.—Divisisruiry oF EXTENSION IN
INFINITUM.

THE controversy between imodern phi :
and (%ec.npe_t?icians to which I have alllldzéilc;zgﬁililf
the divisibility of body. This property is undoubt
edly founded on extension ; and it is only in so ffm;
as bodies are extended that they are divisible ar;d
capable of being reduced to parts, S
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You will recollect, that in geometry 1t 1s always
possible to divide a line_, hc_nwever small,. into t;:flo
equal parts. We are likewise by that sﬁle{}ce ;
structed in the method of dividing a sma 111:e,‘ zf
ai (Prare IL vol. i Fig. 5.), into any pum fe'lthig
equal parts at pleasure; and the c:cmstructmn.ctbilit
division is there demonstrated beyond the possibility

ing its accuracy. '
o %’%ibﬁage only to drzwg line A1 pal'a11§1 to adz ?(f
any length, and at any distance you pleas%,CanCD
divide it into as many equ_al parts AB, ﬁ"' ions,
DE, &c. as the small line given 1s to have c ?’15 o .
say eight. Draw af'terwa}'ds, t_hrough the exftl_e(I)m ;aﬁ
A Q’Uand 1, 4, the straight lines A ¢ O,| ‘0, a
th’ey meet in the point ]g) ;Can]cjl ﬁ]'amga ? (51 E;Wsi?:if:it
. Rl g |, &e. aig
ltg:ﬁasp 031155 %él,“é)sg:l O]’E‘,, E,,Lc. which shall likewise
divide tl]é small line a 7 into eight equal pal-ts: -

This operation may be performed, however bS:"of'
the given line a 4, and however great the DIl:m ﬁue
parts into which you propose to divide it. ig tr ue,
that in execution we are not perrmttec} 3:0‘ go °
far; the lines which we draw have a f“ ay f} Eon:S
breadth, whereby they are at length con 81}1 be t, ﬂ;e
may be seen in the figure near the point O ; bu the
question is not what may be possible for us t<‘) € e
cute, but what is possible in itself. Now, ﬁemgﬁn
try lines have no breadth, and consequexf { n
never be confoundled. Hence it follows that suc

ivision is illimitable. o
d“}fs'l?? 1195 once admitted, that a line may be divided
into a thousand parts, by dividing each part :mt?1 tfv‘w.;
it will be divisible into two thousand parts, and i)]t
the same reason into four t]_m_usand, al.ld -mécp ‘E}Ele
thousand, without ever arriving at parts m n:'ﬁ di.
However small a line may be supposed, it is sti (i
visible into halves, and each half again into two, an
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each of these again in like manner, and so on to
infinity.

What I have said of a line is easily applicable to
a surface, and, with greater strength of reasoning, to
a solid endowed with three dimensions, length,
breadth, and thickness. Hence it is affirmed that
all extension is divisible to infinity ; and this proper-
ty is denominated dzvisibility in infinitum.

- Whoever is disposed to deny this property of ex-
tension, is under the necessity of maintaining, that it
is possible to arrive at last at Pparts so minute as to be

- unsusceptible of any farther division, because they
ceased to have any extension. Nevertheless, all these
particles taken together must reproduce the whole,
by the division of which you acquired them; and as
the quantity of each would be a nothing or cypher 0,
& _combination of cyphers would produce quantity,
which is manifestly absurd. For you know perfectly
well, that in arithmetic two or more cyphers joined
never produce any thing,

This opinion, that in the division of extension, or
of any quantity whatever, we may come at last to
particles so minute as to be no longer divisible, be-
cause they are so small, or because quantity no
longer exists, is therefore a position absolutely un-
tenable.

In order to render the absurdity of it more sensi-
ble, let us suppose a line of an inch loug divided into
a thousand parts, and that these parts are so small as
to admit of no farther division; each part, then,

. would no longer have any length, for if it had any it

would be still divisible. ~Fach particle, then, would
of consequence be a nothing. But if these thousand
particles together constituted the length of an inch,
the thousandth part of an inch would of consequence
be 2 nothing ; which is equally absurd with main-

taining, that the half of any quantity whatever is
VOL, I1. B

’
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nothing. And if it be absurd to affirm that the half
of any quantity is nothing, it is equally so to affirm
that the half of a half, or that the fourth part of the
same quantity, is nothing ; and what must be grant-
ed as to the fourth, must likewise be granted with
respect to the thousandth and the millionth part.
Finally, however far you may have already carried
in imagination the division of an inch, it 15 always
possible to carry it still farther; and never will you
be able to carry on your subdivision so far as_that
the last parts shall be absolutely indivisible. These
parts will undoubtedly always become smaller, and
their magnitude will approach nearer and nearer to
0, but can never reach it.

The geometrician, therefore, is warranted in af-
firming, that every magnitude is divisible to infinity ;
and that you cannot proceed so far in your division
as that all farther division shall be impossible. But
it is always necessary to distinguish between what is
possible in itself, and what we are in a condition to
perform. Our execution is indeed extremely limit-
ed. After having, for example, divided an inch into
a thousand parts, these parts are so small as to escape
our senses; and a farther division would to us no
doubt be impossible.

But you have only to look at this thousandth part
of an inch through a good microscope, which mag-
nifies, for example, a thousand times, and each par-
ticle will appear as large as an inch to the naked
eye ; and you will be convinced of the possibility of
dividing each of these particles again into a thousand
parts: the same reasoning may always be carried
forward, without limit and without end.

1t is therefore an indubitable truth, that all mag-
nitude is divisible in infinifum ; and that this takes
place not only with respect to extension, which is
the object of geometry, but likewise with respect to

-
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every other species of quantity, such as time and
mumnber.

28¢h April 11761,

Lerren IX,—Waerner THIS DIVISIBILITY IN
INTINITUM TAKES PLACE IN EXISTING Bobibs P
Flris then a completely established truth, that ex-
tension is dx_visible to infinity, and that it is impossi-
ble to conceive parts so small as to be unsusceptible
of farther division, Philosophers accordingly do
ot Impugn this truth itself, but deny that it takes
place in existing bodies. They allege, that exten-
sion, the divisibility of which to infinity has been de-
monstrated, is merely a chimerical object, formed b
?,bstractlon ; and that simple extension, as considereﬁ

In geometry, can have no real existence.
.. Here they are in the right; and extension is un-
doubtedly a general idea, formed in the same man-
ner as that of man, or of tree in general, by abstrac-
tion; and as man or tree in general does not exist, no
more does extension in general exist. ‘
fectly sensible that individual beings alone exist, and
that general notions are to be found only 11:: the
mind; but it cannot therefore be maintained that
_th:esa?h general notions are chimerical ; they contain,
f:d gte_‘-e contrary, the foundation of all our know-
Whatever applies to a general notion, and all the
properties attached to it, of necessity take place in
all the individuals comprehended under that general
notion. When it is affirmed, that the general no
ton of man contains an understanding and a will iE
Js undonbtedly meant that every individual man is
‘g_rgldq\ved with those faculties. And how manv pro-
Perties do these very philosophers boast of }'Taging

2

You are per-
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demonstrated as belonging to substance in general,
which is surely an idea as abstract as that of® exten-
sion; and yet they maintain, that all these proper-
ties apply fo all individual substances, which are all
extended. If, in effect, such a substance had not
these properties, it would be false that they belonged
to substance in.general. : 7 .
If then bodies, which infallibly are extended_be-
ings, or endowed with extension, were notidivisible
to infimity, it would be. likewise false that divisibility
it infinitum is a property of extension. Now those.

philosophers readily admit that this property belongs « .

to extension, but they insist that it cannot take place
in extended beings. This is the same thing with
affirming, that the mnderstanding and will -are in-
deed attributes of the notion of man in peneral, -but
that they can have no place in individua% men acti-
tually existing. .

Hence you will readily draw this conclusion ¢ If
divisibility in infinitum is a property of extension in
general, it must of necessity likewise belong to-all

 Pndividusl-extended beings ; or if real extended be- *

ings are not divisible to nfinity, it is falge that divi-
sibility in infinitum can be a property of extension
in generalk. . :

It is impossible to deny the :one or the other of
these consequences witheut subverting the mest solid
principles: of all knowledge; and the philosephers
who refuse to admit divisibility in infinitom in yeal
extended -beings, ought-as little to admit it -with
Tespett to extension ip- general 3 but as they grant
thiis last, they full inte a gla ing contradiction. ©

You need mot be surprised af thisy it 1s a failing
from which the greatest men are net exempt, . Buat
‘what is rather surprising, these phitosophérs, in or-
der to get tid of their embarrassthest, have thought
proper to deny that body is extended. They say,
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: ﬂ}nt~..1F- is Ol.'lly an appearance of extension which is
perceived -in- bodies, but that real extension by no

means belongs to them.

4 5Yon: see clearly that this is merely 2 wretched ca-
vily by which the prineipal, and the most evident
property of body is denied. It is an extravagance
sithilarto that formerly imputed to the Epicurean
philosophers, who maintained that every thing which
exists in the universe is material, without even ex-

- ¢epting-the gods, whose existence they -admitted.
- Bot‘asthey saw that these corporeal gods would be
- subjécted to the greatest difficulties, they invented a
* sibterfuge: shmilar to that of our modern philoso-
_ phers; alleging, That the gods had not bodies, but

as'it were hodies (quasi corpora), and that they had

. nif)ﬂt;ser{ses, but senses as it were ; and so of .all the
~members, The other philosophical sects of anti-

made themselves abundantly merry with these

- gasticorpora ‘and: guasi-sensus ; snd they wounld

: l:mY ‘egual eason, in modern-times, to laugh at the
" the guasizextension which our philosophers. ascribe
; F?fbpdy‘;' this termn gquasi-exiension seems perfectly
- Well to' express that appearance of extension, without
“being so in reality. -

Geométricians, if they meant to confound them,

- hiwve only to say, that the objects whose divisibility

i#infinitum they have demonstrated, were likewise

. only 4s it were extended, and that accordingly sli
; b@fh_e;:gx_tended as it were, were necessarily divisible
S iwdnfifitum,. But nething is to be gained with them ;
E}_;E}_)::"FESOlved- to maintain the greatest a.bsurdit'ié;
it

e than acknowledge a mistake.
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