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tree, &c. as far as they are not applied to an indivi-
dual and determinate being.” Again, it is the most
certain prineiple of all our knowledge, that whatever
can be troly affirmed of the genus, must be true of
all the individuals comprehended under it. If there-
fore all bodies ave extended, all the properties be-
longing to extension must belong to each body in
particolar. Now all bodies are extended, and ex-
tension is divisible to infinity ; thervefore every body
must be so likewise. This is a syllogism of the best
form; and as the first proposition is mdubitable, all
that remains, is to be assured that the second is
true, that is, whether it be true or not that bodies
are extended. .

The partisans of monads, in maintaining their
opinion, are obliged to affirm that bodies are not
extended, but have only an appearance of extension.
They imagine that by this they have subverted the
argument adduced in support of the divisibility in
infivitum. But if body is not extended, I should be
glad to know from whence we derived the idea of
extension ; for if body is not extended, nothing
in the world is, as spirits are still less so.  Our idea
of extension, therefore, would be, altogether imagi-
nary and chimerical.

Geomeiry would aceordingly be a speculatipn en-
tively useless and illusory, and never could admit of
any application to things really existing. In effect,
if no one thing is extended, to what purpose investi-
gate the properiies of extension ? But as geometry
is beyond contradiction one of the most useful of the
sciences, its object cannot possibly be a mere chi-
mera,

There is a necessity then of admitting, that the
object of geometry is at least the same apparent ex-
tension which those philosophers allow to body; but
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this very object is divisible ta infinity: therefore ex-
isting beings, endowed with this apparent extension,
must necessarily be extended.

Finally, let those philosophers turn themselves
which way soever they will in support of sheit mo-
nads, or those ultimate and minute particles di-
vested of all magnitude, of which, according to them,
all hodies are composed, they still plunge into diffi-
culties, out of which they cammot extricate them-
selves. They are right in saying, that it is a proof
of dulness to be incapable of relishing their sublime
doctrine ; it may however be remarked, that here
the greatest stupidity is the most successful.
5th May 1761,

Lerrer XI—REFLECTIONS 0N DIVISIBILITY IN IN-
FINITUM, AND oN Mowabs,

In speaking of the divisibility of body, we must
carefully distingnish what is in our power, from
what is possible in itself In the first sense, it can-
nat be denied, that such & division of body as we are
capable of, must be very limited.

By pounding a stone we can easily reduce it to
powder; and if it were possible to reckon all the
little grains which form that powder, their number
would undoubtedly be so great, that it wonld be
matter of surprise to have divided the stone into so
many parts. Buot these very grains will he almost
indivisible with respect to us, as no mstrument we
could employ will be able to lay hold of them, But
it cannot with truth be affirmed that they are indi-
visible in themselves. You have only io view them
with a goad microscope, and each will appear itself
a considerable stone, on which are distinguishable a
great many points and inequalities; which demon-
B2
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strates the possibility of a farther division, though
we are not in a condition to execute it. For where-
ever we can distinguish several points in any object,
it must be divisible into so many parts.

‘We speak not, therefore, of a division practicable
by our strength and skill, but of that which is pos-
sible in itself, and which the Divine Omnipotence is
able to accomplish,

It is in this sense, accordingly, that philosophers
use the word ¢ divisibility * so that if there were a stone
so hard that no force could break it, it might be
without hesitation affirmed that it is as divisible in its
own nature as the mostbrittle of the same magnitude.
And how many bodies are there on which we can-
not lay any hold, and of whose divisibility we can
entertain not the smallest doubt? No one doubts
that the moon is a divisible body, though he is in-
capable of detaching the smallest particle from it:
and the simple reason for its divisibility, is its being
extended.

‘Wherever we remark extension, we are under the
necessity of acknowledging divisibility, so that divi-
sibility is an inseparable property of extension. But
experience likewise demonstrates that the division of
bodies extends very far. I shall not insist at great
length on the ihstance usually produced of a ducat:
the artisan can beat it out into a leaf so fine, as to
cover a very large surface, and the ducat may be di-
vided into as many parts as that surface is capable of’
being divided. Our own body furnishes an example
much more surprising. Only consider the delicate
veins and nerves with which it is filled, and the
fluids which circulate through them. The subtilty
there discoverable far surpasses imagination.

The smallest insects, such as are scarcely visible
to the naked eye, have all their members, and legs
on which they walk with amazing velocity. Hence
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we see that each limb has its muscles composed of a
great number of fibres; that they have veins and
nerves, and a fluid still much more subtile which
flows through their whole extent,

- -On viewing with a good microscope a.single drop
of water, it has the appearance of a sea; we see
thousands of living creatuves swimming in it, each
of which is necessarily composed of an infinite num-

‘ber of muscular and nervous fibres, whose marvellous

structure ought to excite our admiration.* And
though these creatures may perhaps be the smallest
which we are capable of discovering by the help of
the microscope, nndoubtedly they are not the small-
est which the Creator has produced. Animalcules
probably exist as small relatively to them, as they
are relatively to us. And these after all are nat yet
the smallest, but may be followed by an infinity of
new classes, each of which contains creatures incom-
parably smaller than those of the preceding class.
‘We ought in this to acknowledge the enmipotence
and infinite wisdom of the Creator, as in objects of
the greatest magnitude. It appears to me, that the
consideration of these minute species, each of which
is followed by another inconceivably more minute,
ought to make the liveliest impression on our minds,
and inspire us with the most sublime ideas of the
works of the Almighty, whose power knows no
bounds, whether as to great objects or small,

-* A cluss of aniragls of superior magnitude, called Medusm, has heen found
S0 numerous as o dissolour the ocean itself. Captain Scoresby fornd the
number in the Olive Green Sea to be immense. A cubic incl contained
64, and consequently o cubie mile would contain 23,888,000,000,000,600.
The same eminent navigator remarks, that if one person counld count g
mmillion in seven days, it would huve required thet 80,000 persons should
have stavted at the creation of the world, to have completed the enumera~
tion at the present time.—See Seoreshy’s Accountuof the dretle Regions,
and the article Puosrnonmsener, in the Ldinburgh Encyclopedia,

vol. xvi, b 461.—En. ’
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To imagine, that after having divided a bedy into

a great number of parts, we arrive at length at par-
ticles so small as to defy all farther division, is there-
fore the indication of a very contracted mind. But
supposing it possible to descend to particles so mi-
nute as to be, in their own nature, no longer divi-
sible, as in the case of the supposed monads’; before
coming to this point, we shall have a particle com-
posed of only two monads, and this particle will be
of a certain magnitude or extension, otherwise it
conld not have been divisible into these two monads,
Let us farther suppose that this particle, as it has
some extension, may be the thousandth part of an
inch, or still smaller if yon will—for it is of no im-~
portance ; what I say of the thousandth part of an
inch, may be said with equal truth of every smaller
part. ‘This thonsandth part of an inch, then, is
composed of two monads, and consequently two mo-
nads together would be the thousandth part of an
inch, and two thousand times nothing a whole inch ;
the absurdity strikes at first sight. i

"The partisans of the system of monads accordingly
shrink from the force of this argument, and are ve-
duced to a terrible nonplus when ,asked how many
monads are requisite to constitute an extension,
Two, they apprehend, would appear insufficient,
they therefore allow that more must be necessary.
But, if two monads cannot constitute extension, as
each of the two has none; neither three, nor four,
nor any number whatever, will produce it; and this
completely subverts the system of monads.

Oth Muy 1761,
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Lerrer XIL—RErLy 10 185 OBJECTIONS OF THE
MonapisTs To DIVISIBILITY IN INFINITUM.
. THE partisans of monads are far from submitting
to. the arguments adduced to establish the divisibili
of body to infinity, Without attacking them direct-
ly, they allege that divisibility in infinitum is a chi-
mera of geometricians, and that it is involved in con.
tradiction, For if each body is divisible to infinity,
it would contain an infinite number of parts, the
smallest bodies as well as the greatest; the number
of these particles to which divisibility in infinitum
would lead, that is to say, the maost minute of which
bodies are composed, will then be as great in the

- smallest body as in the largest, this number being

infinite in both ; and hence the partisans of monads
triumph in their reasoning as invincible. For if the
number of nltimate particles of which two bodies are
composed is the same in hath, it must follow, say

_they, that the bodies are perfecily equal to each

other,

Now this goes on the supposition, that the ulti-
mate particles are all perfecily equal to each other H
for if some weve greater than others, it would not be
surprising that one of the two bodies should be much
greater than the other. But it is absolutely neces-
sary, say they, that the ultimate particles of all bo-
dies should be equal to each other, as they no longer
have any extension, and their magnitnde absolutely
vanishes, or becomes nothing, They even form a
new objection, by alleging that all bodies would be
composed of an infinite number of nothings, which
Is a still greater absurdity,

I readily admit this; but I remark at the same
time, that it {ll hecomes them to raise such an oh-
jeetion, seeing they maintain, that alt hodies are
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composed of a certain number of monads, though,
relatively to magnitude, they are absclutely nothings :
so that by their own confession several nothings are
capable of producing a body. They are right in
saying their monads are not nothings, but beings
endowed with an excellent quality, on which the na-
ture of the bodies which they compose is founded.
Now, the only question here is respecting extension ;
and as they sre under the necessity of admitting that
the monads have none, several nothings, according
to them, would always be something.

But I shall push this argument against the system
of monads no farther; my object being to make a
direct reply to the objection founded on the ultimate
particles of bodies, raised by the monadists in sup-
port of their system, by which they flatter themselves
in the confidence of a complete victory over the
partisans of divisibility in infinitum. :

I shouid be glad to know, in the first place, what
they mean by the ultimate particles of bodies. In
their system, according to which every body is com-
posed of a certain number of monads, I clearly com-
prehend that the ultimate particles of a body are the
monads themselves which constitute it; bug in the
system of divisibility in infinitum, the term nltimate
purticle is absolutely unintelligible.

They are right in saying, that these are the par-
ticles at which we arrive from the division of bodies,
after having continued it to infinity, But this is
just the same thing with saying, after having finished
a, division which never comes to an end. For divi-
sibility in infinitum means nothing else but the pos-
sibility of always cmrrying on the division, without
ever arriving at the point where it would be neces-
sary to stop. He who maintains divisibility in infi-
nitum, boldly denies, therefore, the existence of the
ultimate particles of body ; and it is a manifest con-
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tradiction to suppose at once ultimate particles and
divisibility in infinitum.

I reply, then, to the partisans of the system of
monads, that their objection to the divisibility of
bedy to infinity would be a very solid one, did that
system admit of ultimate particles; but being ex-
pressly excluded from it, all this reasoning, of
course, falls to the ground.

_ It is false, therefore, that in the system of divisibi-
lity in infinitum, bodies are composed of an infinity
of particles. However closely connected these two
propositions may appear to the partisans of monads,
they manifestly contradict each other; for whoever
maintains that body is divisible in infinitum, or with-
out end, absolutely denies the existence of ultimate
particles, and consequently has no concern in the
question, The term can only mean such particles
as are no longer divisible—an idea totally inconsistent
with the system of divisibility in infinitum. This
formidable attack, then, is completely repelled.

12¢F May 1761.

Lerrer XIIL —PrINCIPLE OF THE SUFFICIENT
REasoN, THE sTRONGEST SUPPORT or THE Mo-
NADISTS.

+ You must be perlectly sensible that one of the
two systems, which have undergone such ample dis-

“eussion, is necessarily true, and the other false, see-

ing they are contradictory.

It is admitted on both sides, that bodies are divi-
sible; the only question is, Whether this divisibility
is limited ? or Whether it may always be carried
tarther, without the possibility of ever arriving at
indivisible particles?
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The system of monads is established in the former
case, since after having divided a body into indivisi-
ble particles, these very particles are monads, and
there would be reason for saying that all bodies are
composed of them, and each of a certain determinate
number. Whoever denies the system of monads,
must likewise, then, deny that the divisibility of bo-
dies is limited. He is under the necessity of main-
taining, that it is always possible to carry this divisi-
bility farther, without ever heing obliged to stop;
and this is the case of divisibility in infinitum, on

which system we absolutely deny the existence of

uliimate particles; cansequently the diffienlties re-
suliing from their infinite number fall to the ground
of themselves. In denying monads, it is impossible
to talk any longey of ultimate particles, and still less
of the number of them which enters into the compo-
sition of each body.

You must have remarked, that what I have hitherto
produced in support of the system of monads is des-
titute of solidity. I now proceed to inform you, that
its supporters rest their cause chiefly on the great
principle of the .ﬁ%&a& reason, which they know
how to employ so dexterously, that by means of it
they are in a condition to demonstrate whatever
suits their purpose, and to demolish whatever makes
against them, The great discovery made, then, is
this, That nothing can be without u sufficieni rea-
son : and to modern philosophers we stand indebted
for it.

In order to give you an idea of this principle, you
have only to consider, that in every thing presented
to you, it may always be asked, Why it is such?
And the answer is, what they call the syfficient rea-
son, supposing it really to correspond with the ques-
tion proposed. Wherever the why can iake place,
the possibility of a satisfactory answer is taken for
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granted, which shall, of course, contain the sufficient
reason of the thing,

This is very far, roﬂmﬁwﬁ.m.cg being a mystery
of modern discovery. Men in every age have asked
why—an incontestable proof of their conviction that

.every thing must have a satisfying reason of its ex-

Wtenge. This principle, that nothing is without a
cause, was very well known to ancient philosophers ;
hut nnhappily this_cause is for the most part con-
cealed from us. To little purpose do we ask why ;
10 one is qualified to assign the reason, It is nota
matter of doubt, that every thing has its cause: but
a progress thus far hardly deserves the name; and
so long as it remains concealed, we have not ad-
vanced a single step in real knowledge. .
You may perhaps imagine, that modern philoso-
phers, who make such a boast of the principle of a
sufficient reason, have actually discovered that of all

things, and are in a condition to answer every why

that can be proposed to them; which would un-
doubtedly be the very summit of human knowledge :
but in this.respoct they are just as ignorant as their
neighbours ; their whole merit smounts to no more
than a pretension to have demonstrated, that wher-
ever it is possible to ask the question why, there
must be a satisfactory answer to it, though concealed
from us,

They readily admit, that the ancients had a know-
ledge of this principle, but a knowledge very ob-
scure; wheveas they pretend to have placed it in its
clearest light, and to have demonstrated the truth of
%3 and therefore it is that they know how to tarn it
most to their account, and that this principle puts
them in a condition to prove that hodies are com-
posed of monads.

‘Bodies, say they, must have their sufficient reason
somewhere ; but if they were divisible to infinity,




42 SUPPORT OF THE MONADISTS, Let. 13.

such reason could not fake plage; and hence they
conclude, with an air altogether philosophical, that as
every thing must have its sufficient reason, it is abso-
hutely necessary that all bodies should be composed of
monads—which was to be demonstrated. This, I
must admit, is a demonstration not to be resisted.

It were greatly to be wished that a reasoning so
slight could elncidate to us questions of this import-
ance; but I frankly confess, I comprehend nothing
of the matter. They talk of the sufficient reason of
bodies, by which they mean to reply to a certain
wherefore, which remains unexplained. But it would
he proper, undoubtedly, clearly to understand, and
carefully to examine a question, before a reply is at-
tempted ; in the present case, the answer is given
before the question is formed.

15 it asked, Why do bodies exist? It would be
ridiculous, in my opinion, to reply, Beecause they are
composed of monads ; as if they contained the cause
of that existence. Monads have not-created hodies;
and when I ask, Why such a being exists ? I see no
other reason that can be given but this, Because the
Creator has given it existence; and as to ‘the man-
ner in which creation is performed, philosophers, 1
think, would do well honestly to acknowledge their
ignorance.

. But they maintain, that God could not have pro-
duced bodies, without having created monads, which

were necessary to form the composition of them.

This manifestly supposes, that bodies are composed
of monads, the point which they meant to prove by
this reasoning. And you are abundantly sensible,
that it is not fair reasoning to take for granted the
truth of a proposition which you are bound to prove
by reasoning. Itis a sophism known in logic by
the name of a petitio principii, or hegging the ques-
tion. ,
1644 May 1161,
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Lerrer XIV.—ANOTHER ARGUMENT OF THE Mo-
Z..P“Uumﬂ.mu DERIVED FROM THE HUN.HZCH.WH.H OF THE

SurrrcteNT REASON. ABSURDITIES RESULTING
FRONM 1’ .

‘THE partisans of monads likewise derive their
grand argument from the principle of the sufficient
reason, by alleging that they could not even compre-

“hend the possibility of bodies, if they were divisible

to infinity, as there would be nothing in them eapa-
ble of checking imagination; they must have ulsi-
mate particles or elements, the composition of which
must serve to explain the composition of bodies.

- But do they pretend to understand the possibility
of all the things which exist? This would savour
too much of pride; nothing is more common among
philosophers than this kind of reasoning—I cannot
camprehend the possibility of this, unless it is such
as I'imagine it to be: therefore it necessarily must
be such,

You clearly comprehend the frivolousness. of sucl
reasoning; and that in order to arrvive at truth, re-
search much more profound must be employed. Ig-
noranece can never become am argument to conduet
us to the knowledge of truth, and the one in question
is* evidently founded on ignorance of the different
manners which may render the thing possible.

- But on the supposition, that nothing exists but
that whose possibility they are able to comprehend,
is it possible for them to explain how bodies would
be composed of monads? Monads, having no ex-
tension, must be considered as points in geometry,

‘or as we represent to ourselves spivits and souls.

Now it is well known that many geometrical points,
let the number be supposed ever so great, never can
produce a line, and consequently still less a surface,
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or a body. Ifa thousand points were sufficient to
constitute the thousandth part of an inch, each of
these must necessarily have an extension, which,
taken a thousand times, would hecome equal ta the
thousandth part of an inch. Finally, it is an incon-
testable truth, that take any number of points you
will, they can never produce extension. I speak
here of points such aswe conceive in geometry, with-
out any length, breadth, or thickness, and which in
that respect are absolutely nothing.

Qur philosophers accordingly admit that no ex-
tension can be produced by geomeirical points, and
they solemnly protest that their monads ought not
to be confounded with these points. They have no
moxe extension than points, say they; but they are
invested with admirable qualities, such as represent-
ing to them the whole universe by ideas, though ex-
tremely obscure; and these qualities render them
proper to produce the phenomenon of extension, or
rather that apparent extension which I formerly
mentioned. ‘The same idea, then, ought to be form-
ed of monads as of spirits and souls, with this differ-
ence, that the faculties of monads are much more
imperfect. .

The diffienlty appears to me by this greatly in-
creased ; and I flatter myself you will be of my opi-
nion, that two or more spirits cannot possibly be
joined so as to form extension, Several spirits may
very well form an assembly or a council, but never
an extension ; abstraction made of the body of each
counsellor, which contributes nothing to the delibe-
ration going forward, for this is the production of
spirits only ; a council is nothing else but an assem-
bly of spirits or souls: but counld sueh an assembly
represent an extension? Hence it follows, that
monads are still less proper to prednce extension
than geometrical points are, :

Let. 14. OF THE MONADISTS. 45

The partisans of the system, accordingly, are not
agreed as to this point. “Some allege, that monads
are actual parts of bodies; and that after having di-
vided a body as far as possible, you then arrive at
the monads which constitute it.

Others absolutely deny that monads can be con-
sidered as constituent parts of bodies; aceording to
them, they contain only the sufficient reason : while
the body is in motion, the monads do not stir, but
they contain the sufficient reason of motion. Finally,
they cannot touch each other ; thus, when my hand
tounches a body, no one monad of my hand touches
a monad of the body.

What is it then, you will ask, that touches in this
case, if it is not the monads which compose the hand
and the body ? The answer must be, that two no-
things touch each other, or rather it must be denied
that there is a veal contact. It is a mere llusion,
destitute of all foundation, They are under the ne-
cessity of affirming the same thing of all bodies, -
which, according o these philosophers, are only
phantoms formed by the imagination, representing
to itself very confusedly the monads which contain

the sufficient reason of all that we denominate body.

In this philosophy every thing is spirit, phantom,
and illusion ; and when we cannot comprehend these
mysteries, it is our stupidity that keeps up an attach-
ment to the gross notions of the vulgar. .

The greatest singularity in the case is, that these
philosophers, with a design to investigate and explain
the nature of bodies and of extension, are at last re-
duced to deny their existence. This is undoubtedly
the surest way to sncceed in explaining the pheno-
mena of nature; you have only to deny them, and
to allege in proof the principle of the sufficient rea-
son. Into such extravagancies will philosophers run
rather than acknowledge their ignorance.
19¢% May 1761.
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LETrER X V.——REFLECTIONS ON THE SYSTEN OF
Mozwans.

It would be a great pity, however, that this inge-
nious system of monads shonld crumble into ruins.
It has made too much noise, it has cost its partisans
too many sublime and profound speculations, to be
permitted to sink into total oblivion. 1t will ever
remain a striking monument of the extravagance
into which the spirit of philosophizing may rnn. 1t
is well worth while, then, to present you with a more
particular account of it.

Tt'is necessary, first of all, to banish from the mind
every thing corporeal—all exiension, all motion, all
time and space—for all these are mere illusion, No-
thing exisis in the world but monads, the number of
which undoubtedly is prodigious. No one monad
is to be found in connexion with others; and it is
demonstrated by the principle of the sufficient rea-
son, that monads can in no manmer whatever act
upon each other. They are indeed invested with
powers, but these are exerted only within themselves,

without having the least influence externally. _

These powers, with which each monad is endow-
ed, have a tendency only to be continually changing
their own state, and consist in the representation of
all other monads. My soul, for example, is a mo-
nad, and containy in itself ideas of the state of all
other monads. These ideas arve for the most part
very obseure ; but the powers of my soul ave conti-

nually employed in their farther elucidation, and in
carrying them to a higher degree of clearness.

Other monads have, in this respect, a sufficient re-

semblance to my soul; each is veplete with 2 prodi-
gioue quantity of obscure ideas of all other monads,
and of their state; and they are continually exerting
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themselves with more or less suceess in unfolding
these ideas, and in carrying them to a higher degree
of clearness, T
Such monads as have succeeded better than I have
done are spirits more perfect; but the greater part
still remain in a state of stagnation, in the greatest
obscurity of their ideas; and when they are the ob-
Ject of the ideas of my soul, they produce in it the
illusory and chimerical idea of extension and of
body.  As often as my soul thinks of bodies and of
motion, this proves that a great quantity of other
monads are still buried in their obscurity ; it is like-
wise when [ think of them, that my soul forms with=
in itself the idea of some extension, which is conse-

“quently nothing but mere illusion.

The more monads there are plunged in the abyss
of the obscurity of their ideas, the more is my soul
dazzled with the idea of extension; but when they
come to clear up their obscure ideas, extension seems

" to me to diminish, and this produces in my soul the

illusory ideg of motion.

- You will ask, no doubt, how my soul perceives
that other monads succeed in developing their ob-
sure ideas, seeing there is no connexion between
them and me? The partisans of the system of mo-
nads are ready with this reply, that it takes place
conformably to'the perfect harmony which the Crea-
tor (who is himself only & monad) has established
cmﬂ.qmms E.cammmu by which each perceives in itself,.
as In a mirror, every developement produced in

-others, without any manner of conmexion between

them.

- It is to be hoped, then, that all monads may at
length become so happy as to clear up their obscure
ideas, and then we should lose all ideas of body and
of motion ; and the illusion, arising merely from the
obscurity of ideas, would entirely cease.
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But theve is little appearance of the arrival of this
blessed state; most monads, after having acquired
the capacity of clearing up their obscure ideas, snd-
denly relapse. When shnt up in my chamber, I
perceive myself but of small extension, because seve-
ral monads have then unfolded their ideas; but as
soon as I walk abroad, and contemplate the vast
expanse of heaven, they must all have relapsed into
their state of dulness.

There is no change of place or of motion; all
that is illusion merely : my soul remains almost al-
ways in the same place, just as all other monads,
But when it begins to unfold some ideas, which be-
fore were but very ohscure, it appears to me then
that I am approaching the object which they repre-
sent to me, or rather that which the monads of such
idea excite in me; and this is the veal explanation
of the phenomenon, when it appears to us that we
are approaching to certain objects.

It happens but too frequently, that the elucida-
tions we had acquired are again lost; then it appears
to us that we are removing from the same object.
And here we must look for the true -solution of our
journeyings. My idea, for example, of the city of
Magdeburg is produced by certain monads, of which
at present I have but very obscure ideas; and this
is the reason why I consider myself as at a distance
from Magdeburg. Last year these same ideas sud-
denly became clear, and then I imagined I was
travelling to Magdeburg, and that I remained there:
several %mua. + 'This journey, however, was an illu~
sion merely, for my soul never stirs from its place..
It is likewise an illusion when you imagine yourself
absent from Berlin, becanse the confused represen-
tation of certain monads excites an obscure idea of
Berlin, which you have only to clear up, and that
instant you are at Berlin. Nothing more is neces-

_principle, that bodies are com
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sary. What we call journeys, and on which we
expend so much money, is mere illusion. Such is
the real plan of the system of monads.

You will ask, i it-possible there ever should have
been persons of good sense who seriously maintain-
M& these extravagances ? I reply, -there have been
: %ﬁ too many, p.rmw I know several of them, that

ere are some at Berlin, na : )
e » nay, perhaps at Magde-

23d May 1761.

Lerrer XVL—ContinuaTion.

THE system of monads, such as

I have been d
“rr aa - a . - ml
scribing it, is a necessary

cousequence from the

._1 . pounded of simple
beings. The moment this principle is m%dmﬁwnr

Jou are obliged to acknowledge the Jjustness of all
the other consequences, which result from it so na-
turally, that it is impossible to reject any one, how.
ever absurd and contradictory, “ )
First, these simple beings,
the composition of bodies,
no extension, neither

.EEor must enter into
being monads which have

can their compounds, that i
. 54 is
bodies, have any; and all these extensions become

illusion and chimera, it being cextain that parts desti- -
tute of extension arve incapable of producing a real
m%nmﬁm_osm It can be at most an appearance or a
Phaniom, which dazzles by a fallacious, ides of exten.
sion. wﬁ.w a word, every thing hecomes illnsion ; and
wwho% this er woﬁﬁmﬁwmmH%m system of pre-established
larmony, the difficulties of whi e alr
Dt & which I have already
It is necessary th

essary then to take care that we b

entangled in this labyrinth of absurdities. £ you

make g single false step over the threshold
VOL. II, c ’

If you
you are
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involved beyond the power of escaping. —Every
thing depends on the first ideas formed of extension :
and the manner in which the partisans of the system
of monads endeavour to establish it, is extremely se-
ductive.

These philosophers do not like to speak of the ex-
tension of bodies, because they clearly foresee m.umﬁ
it must become fatal to them in the sequel; but in-
stead of saying that bodies are extended, they deno-
minate them compound beings, which no one can
deny, as extension necessarily supposes divisibility,
and consequently & combination of parts which con-
stitute Uomwmm. But they presently make a wrong
use of this notion of a compound being. For, say
they, a being can be compounded only so far as it is
made up of simple beings; and hence they conclude
that every bedy is noﬁwomﬂm..mm of mEﬁ&m beings.
As soon as you grant them this conclusion, you are
caught beyond the power of retreating; for you are
under the necessity of m&bﬁﬂwmu. that these simple
heings, not being campounded, are not extended.

This captious argument is mMnmm&EwHM mm.&ﬁnﬁdm.
If you permit yourself to he mmﬁ&m@ ﬁ.:.“r it, ﬁrm.%
have gained their point. Only admit this proposi-
tion, bodies are compoimded of -mEume UmEm.mu, that
is, of parts which have no extension, and you are en-
tangled. With all your might, then, resist this as-
sertion-—every compound being is made up of simple
beings ; and though you may not he able directly to
prove the fallacy, the absurd consequences which
immediately resnlt would be sufficient to 9".94

. t.

Eymuiwm,mor they admit that bodies are mmnmjmmmm
from this point the partisans of the system of mo-
nads set qut to establish the proposition, that they
are compound beings; and having hence deduced

oc .
that badies are compounded of simple beings, they
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are obliged to allow, that simple beings are inca-
pable of producing real extension, and consequently,
that the extension of bodies is mere illusion.

An argument, whose conclusion is a direct contra-
diction of the premises, is singularly strange : this
reasoning sets out with advanemg, that bodies are
extended ; for if they were mot, how could it be
known that they aré compound beings—and then
comes the conclusion, that they are not so. Never
was a _fallacions argument, in my opinion, more
completely refuted than this has been, The ques-
tion was, WAy are bodies extended And, after a lit-
tle turning and winding, it is answered, Because they
are not so. Were I to be asked, Why bas a triangle
three sides ? and I should reply, that it is a mere il-
husion—would such a reply be deemed satistactory ?

It is therefore certain that this proposition, ¢ Every
compound being is necessarily made up of simple
beings,” leads to a false conclusion, however well-
founded it may appear to the partisans of monads,
who even pretend to rank it among the axioms, or
first principles of human knowledge. The absurdity
in which it immediately issues, is sufficient to over
turn it, were there no other reasons for calling it in
question,

But as 2 compound being here means the same
thing as an extended being, it is just as if it were af-
firmed, ¢ Every extended ‘being is compounded of
beings which are not so.’ And this is precisely the
question. Tt is asked, Whether, on dividing » hody,
you arrive at length at parts unsusceptible of any

farther division, for want of extension; or, Whether
you never arrive at particles such as that the divisi.
bility should be unbounded ? |

In order to determine this important question, for
the sake of argument let it be supposed, that every
body is compounded of parts without extension,
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Certain specious reasonings may easily be employed,
drawn from the noted principle of the sufficient rea-
son; and it will be said, that a compound being
can have its sufficient reason omnly in the -simple
beings which compose it; which might be ‘true, if
the compound being were in fact made up of simple
beings, the very point in question; and whenever
this composition is denied, the sufficient reason be-
comes iotally inapplicable,

But it is dangerous to enter the lists with per-
sons who believe in monads; for, besides that there
is nothing to be gained, they loudly exclaimi that
you are attacking the principle of the sufficient rea-
son, which is the basis of all certainty, even of the
existence of God. Accerding to them, whoever re-
fuses to admit menads, and rejects the magnificent
fabric, in which every thing is Mlusion, is an infidel
aod an atheist. Sure I am that such a-frivolons im-
putation will not make the slightest impression on
your mind, but that you will perceive the wild extva-
vagances into which men are driven, when they em-
brace the system of monads—a system too absurd to
need a refutation in detail ; their foundation being
absolutely reduced to a wretched abuse of the prin-
ciple of the sufficient reason. N

26k May 1761,

Lerrer XVII.—Coxciusion oF REFLECTIONS ON
THIS SYSTEM.

‘WE are under the necessity of acknowledging the
divisibility of bodies in infinitum, or of admitting the
system of monads, with all the extravagances resnlt-
ing from it; there is no other choice—an alternative
which supplies the partisans of that system with
another formidable argument in support of it.
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M&m%?.mﬁmbmzﬁr_d,&imwdmmqm_..EmszEuﬂ..@
are obliged to ascribe to bodies an infinite quality,
whereas it is certain that (God alone is infinite.

The partisans of the system of monads are very
dangerous persons ; they acensed us of atheism, and
now they charge us with polytheism, alleging that
we ascribe to all bodies infinite perfections. Thus
we should be much worse than pagans, who only
worship certain idols, whereas we are accused of
paying homage to all bodies, as so many divinities.
A dreadful imputation, no doubt, were it well found-
ed; and I should certainly prefer embracing the
system of monads, with all the chimeras and illu-
sions which flow from it, to a declaration in favour
of divisibility in infinitum, if it involved a conclusion
s0 Impious.

You will allow, that to reproach one’s adversavies

with atheism or idolatry, is'a very strange mode of
argining ; bt where do they find us ascribing to
bodies this divine infinity? Are they infinitely mcﬂﬂr
ful, wise, good, or happy? By 1o means: we only

affivm, that on dividing bodies, though the division -

be carried on ever so far, it will always be possible
to continue it {arther, and that YyOU NEVer can arrive
at indivisible particles, It may accordingly be af-
m.E.me that the divisibility of bodies m withont
N.__S.&m ; and it is improper to use the term TRy,
which is applicable to God alone.

1 must remark, at the same time, that the word
¢ infinity’ is not so dangerous as these philosophers
insinnate, In saying, for example, infinitely wicked,
nothing is more remote from the perfections of God.

They admit that our souls will never have an end,
and thus acknowledge an infinity in the duration of
the sonl, without marking the least disrespect to the
H:mE.nm.w perfections of God. Again, when you ask
them if the extent of the nniverse is bounded, are
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they very indecisive in their answer ? Some of them
very frankly allow, that the extent of the universe
may very probably be infinite, without our being
able, however far our ideas ave carried, to determine
its limits. Here then is one infinity more, which
they do not deem heretical.

For a still stronger reason, divisibility in infinitum
ought not to give them the least offence. To be di-
visible to infinity is not surely an attribute which
any one conld ever think of ascribing to the Su-
preme Being, and does not confer on bodies a degree
of perfection which would not be far from that which
these philosophers allow them, in compounding them
of monads, which, on their system, are beings en-
dowed with qualities so eminent, that they do naot
hesitate to give to God himself the denomination
of monad.

In truth, the idea of a division which may be con-
tinued without any bounds, contains so little of the
charaeter of the Deity, that it rather places bodies
in a rank far inferior to that which spirits and onr
souls oceupy; for it may well be affirmed that a soul,
in its essence, is infinitely more valuable than all the
badies in the world. Bat, on the system of monads,
every body, even the vilest, is compounded of a vast
number of monads, whose nature has a great resem-
blance to that of eur souls. FEach monad represents
to itself the whole world as easily as our souls; but,
say they, their ideas of it are very obscure, though
we have alveady clear, and sometimes also distinct
ideas of it.

But what assurance have they of this difference?
Is it not to be apprehended that the monads which
compose the pen wherewith I am writing, may have
ideas of the universe much clearer than those of my
soul ? How can I be assured of the contrary? [
ought ta be ashamed ta employ a pen in conveying

)

" formation,
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my feeble conceptions, while the monads of which it
consists possibly conceive much more sublimely ; and
you might have greater reason to be satisfied, should
the pen commit its own thoughts to paper, instead
of mine.

In the system of monads, that is not necessary;
the soul represents to itself beforehand, by its inhe-
rent powers, all the ideas of my pen, but in a very
obscure manner. What I am now taking the liberty
to suggest, contributes absolutely nothing to your in-
The partisans of this system have de-
monstrated that simple beings cannot exercise the
slightest influence on each other; and your own soul
derives from itsell’ what I have been endeavouring
io convey, without my having any concern in the
maiter.

Conversation, reading and writing, therefore, are
merely chimerical and deceptive formalities, which
illusion would impose upon us as the means of ac-
quiring and extending knowledge. But I have al-
ready had the honour of pointing out to you the
wonderful consequences resulting from the system
of the pre-established harmony; and T am appre-
hensive that these reveries may have become too se-
vere a trial of your patience, though many persons
of superior illumination consider this system as the
most sublime produetion of human understanding,
and are incapable of mentioning it but with the most
profound respect.

80¢h May 1761,

Lerrer XVIII.—ELUCIDATION RESPECTING THE
Narure or CoLoURs.

I an under the necessity of acknowledging, that
the ideas respecting colour, which I have alveady
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taken the liberty to suggest,* come far short of that
degree of evidence to which I could have wished to
carry them. This subject has hitherto proved a
stumbling-block to philosophers, and I must not
flatter myself with the belief that I am able to clear
it of every difficulty. I hope, at the same time, that
the elncidations which I am going to submit to your
examination, may go far toward removing a consi-
derable part of them.

The ancient philosophers ranked colours among
the bodies of which we know only the names. When
they were asked, for example, why such a body was
red, they answered, it was in virtue of a quality
which made it appear red. You must be sensible
that such an answer conveys no information, and
that it would have been quite as much to the pur-
pose to confess ignorance,

Descartes, who first had the courage to plunge
into the mysteries of nature, ascribes colowrs to a
certain mixture of light and shade, which last being
nothing else but a want of light, as it is always found
where the light does not penetrate, must be -inca-
pable of producing the different cplomrs we ob-
serve, . .

Having vemarked that the sensations of the organ
of sight are produced by the rays which strike that
organ, it necessarily follows, that those which excite
in it the sensation of red, must Be of quite a different
nature from those which produce the sensation of
the other colours ; hence it is easily comprehended
that each colour is attached to a certain quality of
the rays which strike the organ of vision. A body
appears to us red, when the rays which it emits are

ommuﬂ:&8mmnwnmmbczw.mwmmmummmsmmﬂoﬁ&.m.ﬁ.
colour. :

¥ See Letters XXVIL XXV and XXX in Volume 1.

£y
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The whole, then, results in an inquiry into the
difference of the rays which variety of colours pro-
duces. This diffevence must be great, to produce
so many particular sensations in onr eyes. = But
wherein can it consist? This is the great question,
toward the solution of which our present-research is
directed.

The first difference between rays which presents
itself is, that some are stronger than others. It ean-
not be doubted that those of the sun, or of any other
body very brilliant, or very powerfully illuminated,
must be much stronger than those of a body feebly
llaminated, or endowed with a slender degree of
light ; our eyes are assuredly struck in a very differ-
ent manner by the one and by the other.

Hence it might be inferred, that different colours
result from the force of the rays of light ; so that the
most powerful rays should produce, for example,
red; those which are less so, yellow; and in pro-
gression, green, and blue.

But there is nothing more easy than to overturn
this system, as we know from experience that the
same body always appears to be of the same eolour, -
be it less or more illuminated, or whether its vays
be strong or feeble. A red body, for example, ap-
pears equally red, exposed to the brightest lusive of
the sun, and in the shade, where the rays are ex-
tremely faint. We must not, then, look for the
cause of the difference of colour in the different de-
grees of the force of rays of light, it being possible
to represent the same colour as well by very forcible
as by very faint rays. The feeblest glimmering serves
equally well to discover to us difference of colours,
as the brightest effulgence,

It is absolutely necessary, therefore, that there
should be another difference of rays discovered,
which may characterise their nature relatively to the

c?
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diffevent colours. You- will undonbtedly conclude,
that in order to discover this difference, e must be
better acquainted with the nature of luminous rays;
in other words, we must know what it is that, reach-
ing our eyes, renders bodies visible; this definition
of a ray must be the justest, ag in effect it is nothing
else but that which enters into the eye by the pupil,
and exeites the sensation in it

I have already informed yon, that there are only
two systems or theories which pretend to explain the
origin and nature of rays of light. The ene is that
of Newton, who considers them as emanations pro-
ceeding from the sun and other luminons bodies;
and the other, that which I have endeavonred to de-
moustrate, and of which I have the reputation of be-
ing the author, though others have had nearly the
game ideas of it. Perhaps I may have succeeded
better than they, in carrying it to a higher degree of
evidence. It will be of importance, then, to show,

in both systems, on what principle the difference of

colours may be established.

In that of emanation, which supposes the rays to
izsue from luminous bodies, in the form of rivers, or
rather of fountains, spouting ont a fluid in all direc-
tions, it is alleged that the particles of light differ in
size or in substance, as a fountain might emit wine,
oil, and other tiquids ; so that the different colowrs
ave occasioned by the diversity of the subtile matter
which emanates from luminous bodies. Red would
be, accordingly, a subtile matter issuing from the lu-
minous body, and so of yellow and the other colonys,
This explanation would exhibit clearly enough the
origin of the different colours, if the system itself
had a solid foundation. - I shall enter into the sub-
ject more at large in my next letter.

2d June 1761,

Let. 19. THE ANALOGY, &e. ‘ 59

Lerrer XIX.—REFLECTIONS ON THE ANALOGY
ETWEEN CoLoURs AND SOUNDS.

You will be pleased to recollect the objections I
offered to the system of the emanation of light.*
They appear to.me so powerful, as completely to
overturn that system. I have accordingly succeeded
in my endeavours to convinee certain natural philo-
sophers of distinction, and they have embraced my
sentiments of the subject with expressions of singular
satisfaction. _

Rays of light, then, are not an emanation from the

sun and other luminous bodies, and do not consist

of a subtile matter emitted forcibly by the sun, and

transmitted to us with a rapidity which may well

fill you with astonishment. If the rays employed
only eight minutes in their course from the sun to
us, the torrent would be terrible, and the mass of
that luminary, however vast, must speedily be ex-
hausted. . _ ‘

According to my system, the rays of the sun, of
which we have a sensible perception, do not proceed
immediately from that luminary ; they are only par-
ticles of ether floating around us, to which the sun
communicates nearer and nearer a motion of vibra-
tion, and consequently they do not greatly change
their place in this motion. .

This propagation of light is performed in a man-
ner similar to that of sound. A bell, whose sound
you hear, by no means emits the particles'which en-
ter your ears, You have only to touch it when
struck, to be assuved that all its parts are in a very
sensible agitation. ‘This agitation immediately com-~

municates itself to the more remote particles of air,

*® See Lietters XVIL and XVIL in Volume I
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50 that all receive. from it successively a similar mo-
tion of vibration, which, reaching the ear, excite in
it the sensation of sound. The strings of a musical
instrument put the matter beyond all doubt; youn see
them tremble, go and come: It is even possible to
determine by calenlation how often in a second each
string vibrates ; and this agitation, being communi-
cated to the particles of air adjacent to the organ of
hearing, the ear is struck by it precisely as often in
o second. It is the perception of this tremulous
agitation which constitutes the nature of sound. The
greater the number of vibrations prodnced by the
siring in a second, the higher or sharper is the sound.
Vibrations less frequent produce lower notes,

We find the circumstances which accompany the
sensation of hearing, m a manner perfectly anala-
gous, in that of sight.

The medium only, and the rapidity of the vibra-
tions differ. In sound, it is the air through which
the vibrations of sonorous bodies are transmitted.
But with respect to light, it is the ether, or that me-
dium incomparably more subiile and mere elastic
than air, which is universally diffused wherever the
air and grosser bodies leave interstices.

As often, then, as this ether is put into a state of
vibration, and is transmitted to the eye, it excites in
it the sentiment of vision, which is, in that case, no-
thing but a similar tremulous motion, whereby the
small nervous fibres at the bottom of the eye are
agitated. :

You easily comprehend, that the sensation must
be different, according as this tremulous agitation is
mote or less frequent; or according as the number
of vibrations performed in a second is greater or less,
Hence there must result a difference similar to that
which takes place in sounds, when the vibrations are
more or less frequent. This difference is clearly

R F)
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perceptible by the ear, as the character of sounds-in
respect of flat and sharp depends on it. You will
recollect that the note marked C in the harpsichord
performs about 100 vibrations in a second ; note D

112; note E 125; note F 133 ; note (& 150; note
A 166; note B 187 ; and € 200. Thus the nature
of sounds depends on the number of vibrations per-
formed in a second.

It cannot be doubted that the sense of seeing may
be likewise differently affected, according as the num-
ber of vibrations of the nervous fibres of the bottom
of the eye is greater or less. 'When these fibres vi-
brate 1000 times in a second, the sensation must be
quite different from what it would be did they vi-
brate 1200 or 1500 times in the same space.

True it is, that the organ of vision is not in a con-
dition to reckon numbers so great, still less than the
ear is to reckon the vibratioms which constitute
sound ; but it is always in our power to distinguish
between the greater and the less. .

In this difference, therefore, we must look for the
cause of difference of colour; and it is certain that
each of them ecorresponds to a certain number of vi-
brations, by which the fibres of our eyes are struck
in a second, though we are not as yet in a condition
to determine the number .corresponding to each
particular colour; as we can do with respect to
sounds.

* Much research mmust have been employed before
it was possible to ascertain the numbers correspond-
ing to all the notes of the harpsichord, though there
was an antecedent conviction that their difference
was founded on the diversity of those numbers, Qur
knowledge respecting these objects is nevertheless
considerably advanced, from our being assured that
there prevails 2 harmony so delightful between the
different notes of the rﬁ.ﬁwwnroﬂ.% and the different
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colours; and that the circumstances of the one serve
to elucidate those of the other. This analogy ac-
cordingly furnishes the most convineing proofs in
support of my system. But I have reasons still
more solid to adduce, which will secare it from every
atfack,

6t/ Emzm 17861,

LerrER XX.—CONTINUATION.

NoTmine is more adapted to the communication
of knowledge respecting the nature of vision, than
the analogy discoverable, almost in every particular,
between it and the hearing, Colours are to the eye
what sounds are to the ear. They diifer from each
other as flat and sharp notes differ. Now we know
that flat and sharp in sounds depends on the num-
ber of vibrations whereby the organ of hearing is
struck in a given time, and that the nature of each
1s determined by a certain number, which marks the
vibrations performed in a second. Fromsthis I con-
clude, that each colour is likewise restricted to a
number of vibrations which act on vision; with this
difference, that the vibrations which produce sound
reside in gross air, whereas those of light and colours
are transmitted through a medium incomparably
more subtile and elastic. The same thing holds as
to the objects of both senses. Those of hearing are
all of them bodies adapted to the transmission of
sound, that is, susceptible of a motion of vibration,
or of a tremulous agitation, which, communicating
itself to the air, excites in the organ the sensation
of a sound corresponding to the rapidity of the vi-
brations.
~ Such are all musical instruments; and, to confine
myself principally to the harpsichord, we ascribe to

e
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each string a certain sound which it produces when
struck, Thus, one string is named C, another D,
and so on, A string is named C, when its structure
and tension are such, that being struck, it produces
about 160 vibrations in a second ; and it it produced
less or more in the same time, it would have the
name of a different note, higher or lower.

You will please to recollect, that the sound of a
strings depends on three things—its length, its thick-
ness, and the degree of tension; the more it is
stretched, the sharper its sound becomes; and as
long as it preserves the same disposition, it emits
the same sound ; but that changes as soon as the
other undergoes any variation.

Let us apply this to bodies which are the objects
of vision. The minuter particles which compose the
tissue of their surface, may be considered as strings
distended, in as much as they are endowed with a
certain degree of elasticity and bulk, so that being
struck they acquire a motion of vibration, of which
they will finish a certain number in a second ; and
on this number depends the colour which we ascribe
to such body, Itis red, when the paviicles of its
surface have such a degree of tension, that heing
agitated, they perform precisely so many vibrations
in a second as are necessary to excite in us the sen-
sation of that colour. A degree of tension which
would produce lgations more or less rapid, would
excite that of a différent colour, .and then the body
would be yellow, green, or blue, &c.

‘We have not as yet acquired the ability of assign-
ing to each colour the number of vibrations which
constitute its essence; we do not so much as know
which ave the colours that require a greater or less
rapidity of vibration, or rather, it is not yet deter-
mined what colours correspond with high or low
notes, It is sufficient to know, that each colonr is




