434
LEIBNIZ:
PHILOSOPHICAL PAPERS AND LETTERS

REFERENCES

1 Inthe Re i

® The diff %ﬂﬁa@&ﬂ n«&i&ﬁ. e&.ma:aaa (ed. Adam and Tannery, V,

conioapt of 4 oa etween Leibniz’s conception of an origi g T -T0)-
pacity or the possibility of action is thus n_om_nnmsbw

of the Scholastic notion i
otion is i : N
concept of the ind retained in his system, since this

3 See No. 47,

woanmnazgom
C ch i
But as primary force moBM_em:o

ivid force i .
idual. The concept of force is more fully awhﬂorh,mm %onnn_ww_w in the
0. 46, Part |

46

SPECIMEN DYNAMICUM
1695

While in Italy Leibniz had written an extensive Dynamics (GM., VI, 281-514) which
.E:SE:.N«& his criticism of Descartes’s physical principles and at the same time supple-
mented what he regarded as an incompleteness in Newton’s hypotheses. The manuscript
of this work he left at Florence with the Baron Bodenhausen, tutor of the sons of the
Duke of Tuscany, with the intention of "publishing it after it had undergone the criticism of
his friends (see his letter to L’Hospital, January 15,1696 [GM., 11, 305-11)). The present
work is @ summary of this longer one, made in response to a general demand for his new
ideas. Part I was printed in the Acta eruditorum in April, 1695; the second part remained
unpublished and was found by Gerhardt among the Hanover manuscripts. The two parts
together comprise a mature statement of Leibniz's theory of dynamics.

SPECIMEN DYNAMICUM; FOR THE DISCOVERY OF THE ADMIRABLE LAWS OF
NATURE CONCERNING CORPOREAL FORCES, THEIR MUTUAL ACTIONS, AND
THEIR REDUCTION TO THEIR CAUSES

[GM., VI, 234-54])
Part I

Since we first mentioned a new science of dynamics, which was still to be founded,
many prominent men in various places have asked for a fuller explanation of its
teachings. But as we have not yet found leisure to write a book, we shall here set down
some things which may cast some light on it — light which will be returned to us with
interest if we succeed in eliciting the opinions of men who combine force of insight
with distinction of style. We confess that their judgment will be most welcome and
we hope, usefulin advancing the perfection of the work.

We have suggested elsewhere that there is something besides extension in corporeal
things; indeed, that there is something prior to extension, namely, a natural force
everywhere implanted by the Author of nature —a force which does not consist merely
in a simple faculty such as that with which the Scholastics seem to have contented
themselves but which is provided besides with a striving or effort [conatus seu nisus)
which has its full effect unless impeded by a contrary striving.! This nisus sometimes
appears to the senses, and is in my opinion to be understood on rational grounds, as
present everywhere in matter, even where it does not appear to sense. But if we cannot
ascribe it to God by some miracle, it is certainly necessary that this force be produced
by him within bodies themselves.? Indeed, it must constitute the inmost nature of the
body, since it is the character of substance to act, and extension means only the conti-
mEm:os or diffusion of an already presupposed acting and resisting substance. So far
is extension itself from comprising substance!

1t is beside the point here that all corporeal action arises from motion and that mo-
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tion itself comes only from other motion already existing in the body or ..Bn_.oauoa
upon it from without. For like time, motion taken in an exact sense never exists, be.
cause a whole does not exist if it has no coexisting parts. Thus there is nothing rea]
in motion itself except that momentaneous state which must consist of a force striving
toward change. Whatever there is in corporeal nature besides the object of 8eometry
or extension, must be reduced to this force. This reasoning does justice, at last, both &
truth and to the teachings of the ancients. Our age has already saved from contempt
the corpuscles of Democritus, the ideas of Plato, and the tranquillity of the Stoics
which arises from the best possible connection [nexus] of things; now we shall reduce the
Peripatetic tradition of forms or entelechies, which has rightly seemed enigmatic and
scarcely understood by its authors themselves, to intelligible concepts. Thus we be-
lieve that this philosophy, accepted for so many centuries, must not be discarded but
be explained in a way that makes it consistent within itself (where this is possible) and
clarifies and amplifies it with new truths.

This method of study seems to me best suited both for the wisdom of the teacher and
for the advancement of the learners; we must guard against being more eager to destroy
than to construct, and against being tossed about uncertainly, as if by the wind,
among the perpetually changing teachings put forth by certain freethinkers. Then
after it has curbed the passion of sects, which is stimulated by the vain lust for novelty,
mankind will at length advance with firm steps to ultimate principles in philosophy no
less than in mathematics. For if we overlook entirely the harsher things which they say
against others, the writings of outstanding men, both ancient and modern, usually
contain many true and good things which deserve to be collected and arranged in the
public treasury of knowledge. Would that men might choose to do this rather than to
waste their time with criticisms that serve only to satisfy their own vanity. Indeed,
though fortune has so favored me with the discovery of certain new things of my own
that friends often urge me to think only about these, I nevertheless find pleasure in
the views of others and appraise each according to its own worth, however this may
vary. This may be because I have learned in my widespread activities not to despise
anything. But now let us get back on the road.

Active force, which may well be called power, as it is by some, is of two kinds. The
first is primitive force, which is in all corporeal substance as such, since I believe that a
body entirely at rest is contrary to the nature of things. The second is derivative force,
which is exercised in various ways through a limitation of primitive force resulting
from the conflict of bodies with each other. Primitive force, which is nothing but the
first entelechy, corresponds to the soul or substantial form, but for this very reason it
relates only to general causes which cannot suffice to explain phenomena. Therefore
I agree with those who deny that forms are to be used in investigating the specific and
special causes of sensible things.® This I must emphasize to make it clear that in res-
toring to the forms their proper function of revealing the sources of things to us, I am
not trying to return to the word battles of the more popular Scholastics. A knowledge

of forms is necessary, meanwhile, for philosophizing rightly, and no one can claim to
have grasped the nature of body adequately unless he has paid some attention to such
things and has come to understand that the crude concept of a corporeal substance
which depends only on sensory imagery and has recently been carelessly introduced by
an abuse of the corpuscular philosophy (which is excellent and most true in itself) is
imperfect, not to say false.* This can also be shown by considering that such a concept
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£ body does not exclude cessation or rest from matter and cannot provide reasons for
o

f nature which apply to derivative force. o o
auwv _mﬂ,u.”\m force is likewise of two kinds ~ primitive and derivative. The primitive force

7 isting constitutes the very thing which the Scholastics call materia
of a .&@.ﬂ:.w MM_M MMM“MMoMP It brings it about, namely, that one body is not penetrated
prima, _._mc t opposes an obstacle to it and is at the same time possessed of a kind of
by y :o:.MM ﬁ“ %M»w or a repugnance to motion, and so does not allow itself to be set
mwn_sow.mm: without mmaoirm» breaking the force of the body acting upon it. Hence the
in 02 ; e force of suffering thereafter shows itself in various ways in secondary matter.®
&mzﬁwﬂnw aside these general and primary considerations, and having established
But moﬁ that every body acts by virtue of its form and suffers or resists by virtue of its
the fac we must now proceed to the doctrine of derivative forces and resistances and
%MMMM the question of how bodies prevail over or resist each other in various ways
by their varied impulses. For to these ann?mﬁ.?o forces wwc_.w the laws of action, which

not only known by reason but also verified by sense itself through Ewo:oanmm.
mzwmoa therefore, we understand by derivative force, or the force by which co&om
moEm:m act and are acted upon by each .w:.nﬁ only that force which is connected 4;9
motion (local motion, that is) and which in turn tends to produce Enro_. local motion.
For we admit that all other material phenomena can be axc:.::&. through local
motion. Motion is the continuous change of place m:@ thus requires time. But as the
moving body has its motion in time, so it has a velocity at every moment of »“Ba_ a
velocity which is the greater in the degree :.z; more space is passed through in less
expenditure of time. This velocity along with direction is called .Sxa:a” Impetus,
however, consists in the product of the mass [molis]® of the v.o% by its .<o_os€. M.Ea S0
its quantity is that which Cartesians usually call the quantity of Bo:o? that 5..3«
momentaneous quantity, although speaking more accurately, the quantity of motion,
having an existence in time, is an integral of the mBnnEmam.Aiw.—Qro_. equal or unequal)
existing in the moving body multiplied by the oo:nmuosa_nm._:ﬁo_é&w of :B.u”. In our
debate with the Cartesians, however, we have followed their way of mwwmw_n.m. Yet
in the scientific use of terms, as we may conveniently distinguish an Eo.nomm@ im:o: _.amm
already taken place, or one still to come, from one which is now On.oz._,::m. aom_mawcsm
this latter as the increment or element of the increase; so we can distinguish the mm:_:.m
of a body at the present moment from the fall which has already taken place 2?&... it
increases. So we can also distinguish the present or instantaneous element of motion
from the motion extended through time and call it ‘motion’. Then what mm.vovimzw
called motion would be called quantity of motion. But although we can readily comply
with any accepted terminology after its meaning is established, we n.:_._mo be careful
about terms until this is done, in order not to be misled by their ngm:.:%.q. )
Furthermore, just as the calculation of motion carried out through time is 58@.8.8&
from an infinite number of impetuses, so in turn the impetus itself Ao<9w thoughitisa
momentaneous thing) arises from a succession of an infinite ==ch.. o.». _vaoﬁm on the
same moving body; so it too contains a certain element from which it can arise .oz_w
through infinite repetitions. Assume a tube AC rotating about a mxma center C witha
definite uniform velocity and in the horizontal plane of this page (Figure 29). >..,wm=.3a
a ball B moving within the tube without any chain or impediment and hence camE:m:w
to move by centrifugal force. It is obvious that the beginning of the conatus of receding
from the center (the conatus, namely, by which the ball B tends toward the end of the
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tube A) is infinitely small with respect to the impetus which it already has fro,

rotation or that by which the ball B tend i
110n or tha s from D to D’ along with th i
retaining its distance from the center. But Ra..oon::.mm: o ¢ bube itsel,

the nw::_on is onwnmscoa for some time, there must arise in the ball, from its ow
gression, a certain complete centrifugal impetus D’B’ ’

rotation DD’. Hence the nisus is obviou
one which I also call a solicitation and one formed by

of these elementary impulsions, that is i i
t 3 the impetus itself, B
these mathematical entities are really mmEa in Ay

means of making accurate calculations of an abstract mental kind

A

Cc
Fig. 29.

Hence mo:mo is also of two kinds: the one elementary, which I also call dead force®
because Bmzo: does not yet exist in it but only a solicitation to motion, such as Ewm
of Eo. ball in the tube or a stone in a sling even while it is still held by nm.a string; the
other is ordinary force combined with actual motion, which I call living force [vis L.—E
An o.an.u_o of dead force is centrifugal force, and likewise the force of gravity o_”
mg:._bos_. 3.32 also the force with which a stretched elastic body begins to restore
itself, H.wE In 1impact, whether this arises from a heavy body which has been falling for
m.onwo time, or from a bow which has been restoring itself for some time, or from sone
mS:_m.: cause, the force is living and arises from an infinite number of mo::::o:m im-
pressions of dead mo_.oo. This is what Galileo meant when in an enigmatic way, he
called the force of impact infinite as compared with the simple impulsion of m_.nh:.Q.

But even though impetus is alwa i ith livi
; ys combined with living forc
different, as we shall show below, ¢ ® the tw0 are nonetfeless

m the
: . while
gal impulsion proceeding from
1} Pro-
comparable to the impetus of
sly twofold, an elementary or infinitely small

the continuation or repetition

ot mean that
nature as such but merely that they are

A
A
|
,_
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Living force in any aggregate of bodies can further be understood in two senses -
pamely, as total and partial. Partial force in turn is either relative or directive, that is,
either proper to the parts themselves or common to all. xwa\mg.em or proper force is
that by which the bodies included E. an aggregate can interact upon each other;
directive or common force is that by which the wmm:..\mm_.”n can zm.o_m also act externally, I
call this ‘directive’ because the integral force of total direction is conserved in this par-
tial force. Moreover, if it were assumed that the .wmm_,nmwﬁo should w._aag_w become
rigid by the cessation of the motion of the parts S_ﬁ:\m toeach omro_...ﬂr_m alone would be
left. Thus absolute total Jorce is composed of relative and directive force taken to-
gether. But this can be understood better from the rules to be treated below.®

So far as we know, the ancients had a knowledge of dead force only, and it is this
which is commonly called mechanics, which deals with the lever, the pulley, the in-
clined plane (applicable to the wedge and screw), the equilibrium of liquids, and similar
matters concerned only with the primary conatus of bodies in itself, before they take
on an impetus through action. Although the laws of dead force can be carried over,
in a certain way, to living force, yet great caution is necessary, for it is at this point
that those who confused force in general with the quantity resulting from the product
of mass by velocity were misled because they saw that dead force is proportional to
these factors. As we pointed out long ago, this happens for a special reason, namely,
that when for example, different heavy bodies fall, the descent itself or the quantities of
space passed through in the descent are, at the very beginning of motion while they
remain infinitely small or elementary, proportional to the velocities or to the conatuses
of descent. But when some progress has been made and living force has developed, the
acquired velocities are no longer proportional to the spaces already passed through in
the descent but only to their elements.'® Yet we have already shown, and will show
more fully, that the force must be calculated in terms of these spaces themselves.
Though he used another name, and indeed, another concept, Galileo began the
treatment of living force and was the first to explain how motion arises from the accele-
ration of heavy falling bodies. Descartes rightly distinguished between velocity and
direction and also saw that in the collision of bodies that state results which least
changes the prior conditions. But he did not rightly estimate this minimum change,
since he changes either the direction alone or the velocity alone, while the whole change
must be determined by the joint effect of both together. He failed to see how this was
possible, however, because two such heterogeneous things did not seem to him to be
capable of comparison or of simultaneous treatment — he being concerned with mo-
dalities rather than with realities in this connection!; not to speak of his other errors
in his teachings on this problem. .

Honoratius Fabri, Marcus Marci, John Alph. Borelli, Ignatius Baptista Pardies,
Claude Deschales, and other most acute men have given us things that are not to be de-
spised in the doctrine of motion, yet they have not avoided these capital errors.!? So far
as I know, Huygens, whose brilliant discoveries have enlightened our age, was also the
first to arrive at the pure and transparent truth in this matter, and to free this doctrine
from fallacies, by formulating certain rules which were published long ago. Almost the
same rules were obtained by Wren, Wallis, and Mariotte, all excellent men in this field,
though in differing measure.!3 But there is no unity of opinion about the causes; hence
men who are outstanding in these studies do not always accept the same conclusions.
It would seem, indeed, that the true foundations of this science have not yet been
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revealed. Not everyone has accepted the proposition which seems certain to me — thy;
rebound or reflection results only from elastic force, that is, from the resistance offereq
by an internal motion. Nor has anyone before me explained the concept of forceg
itself, a matter which has always disturbed the Cartesians and others who could not
understand that the sum of motion or of impetuses, which they take for the quantity
of forces, can be different after collision than it was before, because they believed that
such a change would change the quantity of forces as well.

While I was still a youth and followed Democritus, and Gassendi and Descartes, hjg

disciples in this matter, in holding that the nature of body consists in inert mass alone,
I brought out a small book entitled A Physical Hypothesis, in which 1 expounded g
theory of both abstract and concrete motion. This writing seems to have pleased
many distinguished men far more than its mediocrity deserved. There I set up the pro-
position that assuming this conception of the nature of body to be true, every
colliding body must give its conatus to the body receiving the blow or directly
opposing it as such. For since it tries to proceed in the moment of impact, and thus to
carry the opposing body with it, and (because of the indifference to motion and rest
which I then held bodies to have) this conatus must have its full effect upon the oppo-
sing body unless it is impeded by a contrary conatus, and indeed, even if it is impeded,
since these diverse conatuses must be compounded with each other, it was obvious that
no reason could be given why the colliding body should not attain the effect to which it
strives, or why the opposing body should not receive the full conatus of the colliding
one, so that the motion of the opposing body would be compounded of its own original
motion and of that newly received from the external conatus. From this I showed
further that if the body is understood in mathematical terms only - magnitude, figure,
position, and their change — and conatus is admitted only at the moment of impact
itself, no use being made of metaphysical notions such as active power in form, or of
passive power and resistance to motion in matter, if therefore it is necessary to deter-
mine the outcome of the collision solely by the geometric composition of conatuses, as
I have explained; then it must follow that the conatus of even the smallest colliding
body must be transmitted to even the largest receiving body, and thus that the largest
body at rest will be carried away by a colliding body, no matter how small, without
any retardation of its motion, since such a notion of matter involves no resistance to
motion but rather indifference to it. Thus it would be no more difficult to move a large
body than a small one, and hence there would be action without reaction, and no
estimation of power would be possible, since anything could be accomplished by
anything.'# Since this and many other matters of the same kind are contrary to the
order of things, and in conflict with the principles of a true metaphysics, I believed at
that time (and indeed, rightly) that in this construction of the system the most wise
Author of things had particularly avoided these things which would have followed per
se from the bare laws of motion derived from pure geometry.

Later, however, after I had examined everything more thoroughly, I saw wherein the
systematic explanation of things consists and discovered that my earlier hypothesis
about the definition of a body was incomplete. In this very fact, along with other argu-
ments, I found a proof that something more than magnitude and impenetrability must
be assumed in body, from which an interpretation of forces may arise. By adding the
metaphysical laws of this factor to the laws of extension, there arise those rules of
motion which I should call systematic ~ namely, that all change occurs gradually, that
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action involves a reaction, that no new force is E.o.a:nma.i:roﬁ diminishing ﬁn
so that a body which carries another with it is retarded by ﬁro.corw
ied away, and that there is neither more nor less power in :.5 effect than in the
carr i this law is not derived from the concept of mass, it must follow from
caus® m_son_mo which is in bodies, namely, from force itself, which always preserves the
something a.n even though it is used by different bodies. I concluded, therefore, that
s n:w_”ﬂ._w_w mathematical principles subject to the imagination, there must be wm-
cmmaMm n:&: metaphysical principles perceptible only by the mind and that a ooq.ﬂm:_
B_:o nma so to speak, formal principle must be added to that of material mass, since
higher &7 ths about oo_..uoam_ things cannot be derived from logical and moo.Bm:.._ow_
n__. the »:__ozo namely, those of great and small, whole and part, figure and situation,
mx_oﬂmﬁwﬁwﬂm must cm added those of cause and effect, action and nmmmmoq._. w.- order to
c.cﬁansmnommo:wc_o account of the order of things. Whether we call Emm principle 32:.
M”Ma_onrw or force does not matter provided that we remember that it can be explained
i igibl: h the concept of forces. )
_aw_a_u_w__uw_waomwnwﬁornewmm certain EMB?Q: men today, however, who see the inade-
quacy of the popular concept of matter, .GE nm:. in God ex machina »mawﬂﬂsoé %:
force of action from things themselves, as is done in a work on the Zoﬂm_o_ n_r owmoww
as Fludd called it. For although I should agree zﬁ: they have mw.oéa clearly em_n ere
can be no distinct influx of one created substance _E.e m:on.ro_.. if the szan is tal omos
metaphysical rigor, and I also admit freely that all :.EEM arisebya mosszco:mﬁomn.‘ﬂ on
from God, yet I think that there is no natural truth in things for eﬁzor we Bcw n _
reason in the divine action or will but that God has always v.ﬁ into s::.%_ t mawn _”.om
some properties by which all their predicates can be .ax.vms_:oa. Ooﬁ.m.: y Go M
created not only bodies but also souls, to which the u:E.:Zo mao_nmr_om correspond.
But I shall demonstrate these matters elsewhere by following out their proper reasons
ly. ) )
Bﬁwwﬂﬂmmwrowos though I hold that an active nannmc_m which is superior :.v WMQB_
concepts and so to speak, vital exists everywhere in _uo&.om. 1 do not agree wit p enry
More and other men distinguished for piety and spirit, 250.8»_8 use o .ch.M.
Archeus ~ I know not what — or hylarchic principle, even .8 explain vr.«:oagw. as mm
there are some things in nature which cannot be oxv_m_zaa. mechanically .m:a as _~~
those who undertake a mechanical explanation aim to aos.w _n..oonn.oam_ co_zmmriz
a suspicion of impiety — or as if it were necessary to appoint _Eo___m.nsoom for ﬂao :ﬂ
volving starry orbs as Aristotle did, or to say that Em elements are a.:.<o= :.u_émn_ MS
downward by their own form, a teaching that is certainly as naive as 1t is fruitless. than
With these things, I say, I do not agree, and this vr.:o.a,ovrw pleases me no BMR Em
the theology of those who believed so firmly that Jupiter thunders m:a snows that they
even branded those who sought after the specific causes of &omo ﬁr_nﬁ. with a._o o_”_:ha
of atheism. In my judgment the best answer, which wm:mmam. piety and science w___wmm is nm
acknowledge that all phenomena are indeed to be explained cw. Boovma.ow ¢ M.o
causes but that these mechanical laws are themselves to be derived in general nonw
higher reasons and that we thus use a higher efficient cause only to oﬂmc__mr :xw genera
and remote principles. Once this is established, we need not maB.: entelechies any
more than we admit superfluous faculties or mzaxc_mow_u._o sympathies, as long Mm we
are dealing only with the immediate and particular efficient causes of E.:Ew_ n_u __:n?
For the first and most universal efficient cause must not enter into special problems,

every
earlier force,
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aside fj iewi
things _HMN_MHM me.ﬂ%mquo ends to which the Divine Wisdom adhered in orderin,
in his praise. ’ © neglect any opportunity to sing the most beautiful hympg
In fa
S_Gcanmmw\_Howwumcmhﬂij by the remarkable example of the principles of optics
final causes may be m::NMMMoMwﬂﬂ%mwwmﬂnwhmwmﬂwgmaaG..szon in his b-.eﬁlmaﬁo
) - S even i i :
M_M. %wwhwow ﬂwww “:mmd_”w ”o Increase our admiration for the SOMM MMMM.%MMO “ﬂ_:mnnmowmog
ot e wbvm_.o.z : ut also to help us make un.o&omoam by means of them which w the
Philosophers have “ QMMGE perhaps hypothetically, thr ough the use of efficient omo__E
causes. It must be h&:wmwhww w”“.ﬂwnﬂwwwﬂmmmwéw ocwo?oa ihis advantage om_m”m
: g Xistent facts can be ined i
MUM.”Q M.MM,Mmﬂﬂ Mnmmwama of power or w\&.&mﬁ causes and through a E:omx%mﬂs%% :M. Mio
ding to Tame mn. o Momiﬁom bodies as machines in an architectural manner woocs
that b o<~Mn%=:_= e or of mathematics but does so for the benefit of souls »MM
ey BoBM mocmm on the 092” EE&.. which are capable of wisdom, as ov
indond of o @5&.2% _n.u the mwmso society with himself, in the manner of a m_.msoo Mm
morality, Thus thoce ac S_mn to his own glory according to the laws of goodness or of
never confused and nwﬁn MMHH%MMAMMM MMM NMM.»S omo.r o%.a_.. yeL their laws are
and th ¢ ] ved, imum in the kingdom of
en Som Mwﬁﬂhww MMMWMM“__ “. M.Smam.a. .8_8 place together. But here cwo have =%%MHN“
specil officiont oo, or effective forces, which we can then use in explaining
cwﬁww_wﬂmﬁm:wn % :.:nO estimation of mm:oom and at exactly the same one, moreover
Space, tims ot ¥ wwm. 0 ne was a priori, based on the most simple consideration Om
om_oc_.m ting m.ou.o _u _Mn. this H shall axu_w._n elsewhere. The other was a posteriori by
not any oftect %v w the effect it ancon.m in expending itself. For by effect I mean m.e.o
may thofo a n”_nn c:.ﬁ that for which force is expended or consumed and which
along 3 pertoct e Mn .oa violent. .dmo force which a heavy body exercises in moving
effect s meolon wn m:N_oEm_ plane is not of this kind, because however far such an
ciple in ou_oc_mm:m s _” %. ways retains the same force, and though we use the same prin-
from conedars MM Z_w effect also, which we may call harmless, we now exclude it
most capable of rm oreover, I oroo%.ﬁmﬁ particular form of violent force which is
found in the ascent %Mmmwm%ﬂ%moﬂ.omﬁmmﬂu am mmmmmnruza equal parts, such as is
to . C vity. For the elevation of a hea
Enw omﬂmomwﬂ ,M%Mmozw double or triple the elevation of the same weight 8<w~ WMMM
25 the clevatinn 5 M of a body twice as heavy to 3 feet is exactly six times as great
exposition, et pr a sz.b_o body for 1 foot, assuming of course, for the sake of
is ot trug ,. o fot 9@ 0 _am.rmé mro same 4&&: at different heights, for though this
lihod 1o shares w %022 will be ~Bmonoan:c_o. Homogeneity is not so easily estab-
masses o &m.onoon _oﬂ. .ﬁmono».oa. since I wanted to compare bodies with different
B twice 25 largs n_u <~n MHQ:om. I saw of course that if body A is a simple unit and body
must be & sins _o,c p._n M velocity is equal in the two cases, the force of the former
once in the ».owaann“: 8” mrﬁ of the latter double, since whatever is assumed to occur
matter ip tuice fe cw e Swms to occur exactly twice in the latter. For in B the
and C are equal wawrwza oac.E»_oE on.. A ..mba nothing more. But if the bodies A
that the proames” e velocity of A4 is simple and that of C twice as large, I saw
properties of 4 would not be exactly doubled in C, since, though the <m_oo=<
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1 saw that an error had been committed here by those
d merely by the doubling of a property. I have
already observed and explained long ago that we do not yet have the true art of cal-
culating in spite of the many ‘Elements of Universal Mathematics’ that have been
written and that this art consists in arriving at length at homogeneous things, that is,
at an accurate and complete duplication of things as well as their properties. No
petter or more iltuminating example of this method can be given than the one shown
in this argument.'”

In order to obtain these results, therefore, I considered whether these two bodies,

equal in magnitude but different in velocity, could produce any effects that were both
equipollent with their causes and homogeneous with each other. In this way things
which cannot easily be compared directly can at least be compared accurately through
their effects. 1 assumed that an effect must be equal to its cause if the entire force is
expended or consumed in producing it; the length of time taken to produce the effect
does not matter here. Assume therefore that bodies 4 and C are equally heavy and
that their force is converted into an ascent, as happens if they are understood to be
at the ends of vertical pendulums P4 and EC at the moment at which they receive the
given velocities, A’s velocity being simple and C’s twice as large (Figure 30). But the

is doubled, the body is not also.
who think that force is itself double
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demonstrations of Galileo and others have established the fact that if body 4, with a
velocity of 1, ascends to a maximum height 4. H of 1 foot over the horizontal, the
body C, with a velocity of 2, will ascend to a height C2R of 4 feet. Hence it follows
that a heavy body whose velocity is double that of another has a force four times
that of the other, since the expenditure of all its force can accomplish exactly four
times as much. In lifting 1 pound (that is, itself) 4 feet, it lifts 1 pound 1 foot exactly
four times. In the same way we can conclude in general that the forces of equal bodies
are proportional to the squares of their velocities and that the forces of bodies in
general are proportional, compositely, to their simple masses and the squares of their
velocities.

I have confirmed the same thing by reducing the contrary opinion, which is popu-
larly accepted, especially among the Cartesians, to an absurdity, namely, to perpetual
motion. According to this opinion, forces are believed to be proportional to the pro-
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ducts of their masses and velocities. I have also sometimes used this method to givean
a posteriori definition of two states unequal in force and at the same time to provide 5
sure criterion for distinguishing the greater from the smaller. If by substituting eithey
for the other, we can get a perpetual mechanical motion or an effect greater than itg
cause, then these forces are not in the least equipollent, but that which was substituteq
for the other was more powerful, since it brought something greater to pass. I assume
it to be certain, however, that nature never substitutes for forces something unequal to
them but that the whole effect is always equal to the full cause. Thus we, in turn, can
safely substitute things which are equal to these forces in our reckoning, freely assu-
ming that this is just as if we actually carried out the substitution itself, without any
fear!® of perpetual mechanical motion. If it were true, as men are commonly persua-
ded, that a heavy body A of magnitude 2 (for this is now our assumption) and velocity
1, and heavy body C with magnitude 1 and velocity 2, are equipollent to each other
we should be able to substitute one for the other with impunity — a thing which is not
true. For let us assume that 4, with magnitude 2, has acquired a velocity of 1 in its
descent 4,4, from the height 4 ,H, which is 1 foot!?; and then let us substitute for it,
as it exists on the level of A4 ,, the weight C (which they claim is equipollent to it) with
magnitude 1 and velocity 2, which ascends to C, a height of 4 feet. Thus, merely by
the descent of a 2-pound weight 4 from the height of 1 foot 4 ,H, we have, by substi-
tuting its supposed equipollential, brought about a rise of 1 pound to 4 feet, which is
double the former effect. Therefore we have gained this much force or achieved a
perpetual mechanical motion, which is absurd. Whether we can actually accomplish
this substitution through the laws of motion is irrevelant, for equipollents can safely
be substituted for each other in the mind. But I have also thought out various methods
by which we can actually carry out, as nearly as we wish, the transfer of the whole
force of the body A to the body C, previously at rest, so that C alone is placed in
motion while A4 is brought to rest. The result should be that to the double weight of
velocity 1 there would succeed a 1-pound weight with velocity 2, if these are equi-
pollent, and as we have shown, an absurdity arises from this. These considerations are
not worthless, nor are they merely verbal, for they have important applications in the
comparison of machines and motions. For if enough force is received, from water
power, animals, or some other cause, to keep a heavy body of 100 pounds in constant
motion, so that it can complete a horizontal circle 30 feet in diameter in a fourth of a
minute, and someone claims that a weight twice as large put in its place would complete
half the circle in the same time, and with less expenditure of power, and claims that
this means a profit to you, you may know that you are being deceived and are losing half
of the force. But having now put these errors to flight, we will propound the true and

genuinely admirable laws of nature a little more distinctly in the second part of this
study.2°®

Part II

The fact that the nature of body, and indeed of substance in general, is not well enough
understood has resulted, as we have already suggested, in outstanding philosophers of
our time locating the notion of body in extension alone and being driven therefore to
take refuge in God to explain the union between soul and body and even the communi-
cation between bodies themselves. For it must be admitted that it is impossible for
mere extension, which involves only geometric concepts, to be capable of action and
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vwmmmoa. So only o:o.vOmmmE:Q moanm to nonm.: .no“ them — :w: :“ﬂ“ MWMM MN_MMM
and starts to move his arm, God, as if .c< an origina agreement, oV D B
him; and conversely, that when there is a Boﬂ._ou in the E.ooa and anima mru_a m
God excites a perception in the soul. But mcm_._ views are foreign to the true B& od o
hilosophizing and should have shown their authors that they ia-.o.aouga_am on a
v_ e principle and had not set up a correct concept of substance, since such conse-
?:wn%om followed from it. We show, therefore, that there is in every m:cms.soo aforce
mm action and that if it is created substance, there m.m mdmo a force of m_mm.ozsm. <<m show
too that the concept of extension is not on.VBEoS in :w%.. but qonEz.um. a aw_w:os. to
something which is extended and whose a_n.cm._os or ooi_zcomm nmvo::os it implies,
and therefore that it presupposes also a bodily substance which 5,.8_<mm the power
to act and resist, and which exists everywhere as ooamuau._ mass, the a_mzm_o.s of which
is contained in extension. Sometime we shall use this view to throw new .__mE on the
union of body and soul.2! But now we must show that there follow @.9.: it i.o:ao_.?_
and most useful practical theorems which apply to dynamics, the science which deals
particularly with the laws of corporeal forces. )

First of all, we must recognize that force is something absolutely real even in created
substances but that space, time, and motion have something akin to a Bo:ﬁ._ construc-
tion [de ente rationis} and are not true and real per se but only insofar as they involve the
divine attributes of immensity, eternity, and activity or the force of created substances.
Hence it follows at once that there is no vacuum in space and time; that motion apart
from force (or insofar as it involves only a consideration of the geometric concepts of
magnitude, figure, and their variations) is in fact nothing but change of situation; and
thus that motion insofar as it is phenomenal consists in a mere relationship. Descartes,
too, acknowledged this when he defined it as translation from the position of one
body to the position of another. But he forgot his definition when he deduced its
consequences and set up rules of motion as if motion were something real and absolute.
Therefore, we must hold that if any number of bodies are in motion, we 0.253
determine from the phenomena which of them are in absolute determinate motion or
rest; rest can be attributed to any one of them you may choose, and yet the same pheno-
mena will be produced. It follows therefore (Descartes did not notice this) that the
equivalence of hypotheses is not changed by the impact of bodies upon each other and
that such rules of motion must be set up that the relative nature of motion is saved,
that is, so that the phenomena resulting from the collision provide no basis for deter-
mining where there was rest or determinate absolute motion before the collision. Hrzm
the rule of Descartes, which claims that a body at rest can in no way be driven
from its place by a smaller body, hardly squares with the truth. He has other rules of
this kind, too, than which nothing is further from the truth. It also follows from the
relative nature of motion that the action of bodies upon each other or their force of per-
cussion is the same, provided they approach each other at the same velocity. That is n.o
say, if the given phenomena appear the same, whatever may be the true :Suoﬁsom_w
or however we may ascribe motion or rest to them, the same result will be E.omcooa._:
the unknown or the resulting phenomena, even with respect to the action of bodies
upon each other. This conforms to our experience; we will feel the same pain whether
our hand strikes a stone which is at rest, suspended from a thread, if you will, or the stone
strikes our hand at rest with the same velocity. Meanwhile we speak as the situation
demands, in whatever way provides the more fitting and simpler explanation of the

For references see p. 450
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rest in the given series as well as its results in the unknown series is
cases of directed motion, or the common limit of linear or continuous
as it were, a special case of both. When I examined the Cartesian rul
means of this touchstone, which I carried over from geometry into physics, it turneq
out that a kind of hiatus or leap was revealed which is contrary to the nature of thingg
for when the quantities involved were expressed graphically, the motion of B comoz.“
collision in all its cases being taken for the abscissas, and the motion of B after collj.
sion as the unknown, for the ordinates, and a line was drawn through the ordinates ac-
cording to their values by Descartes’s rules, this line proved not to be one continuum
but something with amazing gaps, with leaps of an absurd and unintelligible kind_ 23
On that occasion I had also observed that the rules of the Reverend Father Male.
branche did not meet this test in all respects, and after weighing the matter again with
his usual candor, that distinguished man admitted that this led him to change his rules,
and he brought out a small book to this effect. Yet it must be admitted that he had not
yet sufficiently mastered the use of this new device and has left things which even now
do not yet fit together completely.24
From what has been said it also follows, remarkably, that every passion of a body
is spontaneous or arises from an internal Jorce, though upon an external occasion. But I
mean by this the passion proper to it, which arises from percussion, or which remains
the same whatever hypothesis may be chosen or to whatever body we may ascribe rest
or motion. For since the percussion is the same regardless of what body the true mo-
tion belongs to, it follows that the effect of percussion will be equally distributed
between both, and thus that both act equally in the collision, so that half of the effect
comes from the action of one, the other half from the action of the other. And since
half of the effect or passion is also in one and half in the other, it suffices to derive the
passion which is in one from the action which is in it, so that we need no influence of
one upon the other2*; even though the action of one provides an occasion for the
other to produce a change within jtself, Certainly when 4 and B collide, the resistance
of the bodies combined with elasticity causes them to be compressed through the per-
cussion, and the compression is equal in both, whatever may be the hypothesis about
their original motion. Experiments show this, too, if we let two inflated balls collide,
whether both are in motion or one is at rest, and even if the one at rest is suspended
from a string so that it can swing back with ease, for if the velocity of approach or
relative velocity is always the same, the compression or elastic tension will be the same
and will be equal in both. Then the balls 4 and B will restore themselves by force of
the active elasticity compressed within them, repel each other, and burst apart as if
driven by a bow, each being driven back from the other with equal force, and thus
receding, not by force of the other, but by its own force. But what is true of inflated
balls must be understood of every body insofar as it suffers in percussion. Repercussion
and repulsion, namely, arise from elasticity within the body itself, or from the motion
of an ethereal fluid matter which permeates it, and so from an internal force existing
within it. But, as I have said, I mean the proper motion, belonging to the bodies,
separate from the common motion, or motion which can be ascribed to their common
center of gravity; hence their proper motion is to be thought of (in a hypothetical way)
as if they were carried in a ship which has a motion common to their center of gravity,
while they themselves move in such a way that the phenomena can be saved, both with
regard to the composite motion common to the ship or to their center and that proper

the limit of the
motion, and so,
es of motion by
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to themselves.28 It isalso understood from irﬁwwm%oaw_: MHMMWMM N“«MM hw h«..waw M“ MNHM
1 j ual to ea
e\g&a 4:?%.“ «M.MNMMM M_”.M Mﬂws.w%“%hwhmi from it at any moment oxmm.ﬁ (for mm. we
Also, m__s.ooa above, motion never truly exists), and every effort Smam in a straight
have exp alne thatall wze:.e: is in straight lines, or compounded of straight ~.§§. Io.:on
line, mo:o%m: ws that whatever moves in a curve strives always to Eeamm.& in a straight
it not only 1 N but there also arises here, the frue notion of firmness, i.Eor one would
line tangem 2 1 if we assume that some one of those bodies which we call firm
hardly axnoor. 10._, - fact absolutely firm or fluid but has a certain degree of firmness
Au_:_o:.mv :c_wwﬁm M.__Wa firm by us only out of a predominant regard .».On our senses) -
and fluichy, H”owm these bodies to rotate about its center, its parts will m.:_<o to fly off
i we mmmcaa%w:aoaa they really begin to fly off. But because this separation from each
e S.:monwm. the Bomo: of the body surrounding them, they are thus noun:o.a Or Crow-
oﬁro.n o h other again, as if there were a magnetic force in the center which mznwoﬂm
ded Int® <=5 if there io_.o.w centripetal force in the parts themselves. ,Edo n@mc_.n isa
Ema.. o ounded of the rectilinear effort along the tangent and this 8&«6@3_
mo:ﬁ_o: M oﬂmyﬂ So all curvilinear motion arises as a non.:ncocm composition of
“,”%u“www% Mm.o:w. with centripetal ones, and at the M::a time %_Mwwﬂwwwuwﬁﬁwﬁ
i i nding bodies is the cause o . -
E._m owo ﬂﬂm_w gmmowwmow&woo MMWM%_ ocnw:m:own motion to be ooBcOmmn of mere
M_wm:_:oﬁ motions. This gives us another ::Mxnooaa wqmcﬁﬂ.m“ﬂ %Mw%n mﬂﬂmgﬂw
Nothing more foreign to nature can be n@:oazo. , moreover, tha ;
i i est in bodies, and nothing but rest can arise
M_owmw“,o“w _.M”M.xmrme.mmﬂ MMM N:M,m_w be at rest in relation n% each other, if WM“
. i i i curs,
actually, at least relatively (accurately m.vom_c:m. roigwb n\ _wa“a<wan= Mn.w o
no body ever preserves exactly the same distance \2.5. anot %.0 cﬁ ann nsth of time,
however small), and though whatever once rests will u._iwww .aw. cst umless & new
cause is added yet it does not follow that, because B resists a striking n.o:w? will 2150
resist that which separates it from others, so that 4 imEE at ozoom llow Shen the
resistance of B is overcome or B is itself _.vz.vmo:oa. But if true attractio! mo_. e hing
found in nature, were explained from a E_B_cwa firmness, or :Eﬂumr S_m ot o
similar, this would certainly follow. Firmness _m.nrannno_d not to be oxuomm_ozo roop! as
made by the crowding together by Ea surrounding Bmﬁ.ﬁon. —M.om WMM..M oo 1t
adequately explain the problem, as if only the separation o Cro A i
must be understood that they do in fact separate m_.oB each o out are again
driven together by the surrounding Bm:on.. so that this coamoﬂmsmmnw e ain
produced by the composition of two Eo:onm. Thus :..Omo_.«”. Mammc_o O e o,
slabs or imperceptible layers in bodies, like two slabs of polis .oﬁ B O o,
gether exactly, which it is difficult to separate because o.n the resistanc e e i
ing matter, and who explain the firmness of two sensible bodies in this .w.
aoma Mmg,ca speaking the truth; but since they H.,Sm:gomo some maasmmm m_M MMMMW%M
themselves, they have given no ultimate explanation of firmness. m.”noB Eo o consider.
ations it can be understood why I cannot mcuuozrwomwn %_M Mwo. %W_WMMM wma < oMB ons
i mathematicians on this matter, who : i
N”. MMM”M. NH“” the theory of attraction but also ro_a. motion to co.w.n mwwmn_n__:wagmﬂm
and claim to prove this from rotation and the oo:ﬁ?.mm_ force m:m_nm.» ».o:oim. o
since rotation arises only from a composition of rectilinear motions, 1
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if the equipollence of hypotheses is saved in rectilinear motions, however they
assumed, it will also be saved in curvilinear motions.?” fre

It can also be understood from what has been said that the motion common to
system of bodies does not change their actions among themselves, because the _.a_wm«.a
velocity with which they approach each other and so the force of collision with iEom
they approach each other are not changed. There follow from this the outstand;
experiments which Gassendi reported in his letters about a motion imparted cv.nm
moving body which is itself being translated; he did this to answer those who thought
they could infer that the earthis at rest from the motion of projectiles, It is certain, how.
ever, thatif people are being transported in a large ship (assumed to be closed, or at least
so constructed that the passengers cannot observe external things), and the ship moves at
a great velocity, yet smoothly and without acceleration, they will have no principle by
which to discern whether the ship is at rest or in motion (on the basis, that is, of what js
happening within the ship), even if they play ball or carry out other motions. Thig must
be noted in support of those who believe in the Copernican theory, which they do not
rightly understand. According to them, bodies projected from the earth into the air
are caught up by the air which is turning with the earth, and so follow the motion of
the earth, and likewise fall back to earth as if this were at rest. This view is rightly to be
judged inadequate, since the most learned men who use the Copernican hypothesis
think rather that whatever is on the surface of the earth moves with the earth, and if
it is shot by a bow or catapult, it carries with it the impetus impressed on it by the
rotation of the earth, together with the impetus impressed by its projection. Hence,
since its twofold motion is in part common with the earth, in part peculiar to its pro-
Jection, it is not surprising that this common motion changes nothing, Meanwhile
it must not be concealed that if projectiles can be driven so far, or the ship be conceived
as so large and moving with so great a velocity that before the descent the earth or
the ship will describe an arc perceptibly different from a straight line, a difference
would be perceived, because then the motion of the earth or ship, being circular, would
not remain common with the motion impressed on the missile by the ship or by the ro-
tation of the earth, which was rectilinear. In the striving of heavy bodies toward a center,
moreover, an external action is added which can produce a diversity of phenomena, no
less than if there were a compass in the enclosed ship which pointed to the pole and
which would certainly indicate a variation in the ship’s direction. But whenever the
equipollence of hypotheses is involved, every factor contributing to the phenomena
must be included. It is also understood from these matters that the composition of
motions or the resolution of one motion into two or any number whatever can safely
be used, even though, according to Wallis, one brilliant man has raised plausible
doubts. For the matter certainly deserves to be proved and cannot be assumed to be
known in itself, as many have done.
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1 the individual monads and the laws of their functional dependence, which would be

?w“ﬂm if physical analysis and synthesis could be completed.
noo= the n

ature of the corpuscular philosophy see p. uawc. woa _.An. m_n..mm,—.ﬂw:.mmw: ww Mwm h”o..w.aw
nism as ultimate or applicable to substance itself.
c:nwoﬁ-uwmﬂwooﬂw wa<oﬁzoa by Descartes thus exceeds the limits of a sound corpuscular
Jducing substance to extension. ] ) o
phy c«%ﬂ is :mno defined in relation to the quality of .n@m_mnw:on and inertia En.ro
h_aco% Contrast No. 39, and p. 366, note 4, where it is related to the mona oM
oaowwccmﬁwawo. This dual function of materia prima appears throughout the m_._cmoﬂcow
e matter. Cf. Introduction, Secs. III and VIL Secondary Bwsm__. on the uua_o—. and,
3&8._ property of inertia and resistance in the composite body involved in

sactions.
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to matter but
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7 See p. 301, note

is a quantitative measure of inertia or materia prima as oxvonanuoon in materia
ompare the distinction between moles and massa on p. 508, note 12. R
2. Leibniz now defines momentary motion Ez_. aggregate motion _ﬂ

antity of motion and quantity of force in 1636. Every body has a

ime: v=(ds/drt). The product of the mass by this velocity is
e sl : n’; my=(mds/dt), while the

sense in which he used qu

i tion, or merely ‘motio
called the quantity of Bo:.namﬁ. motion, A .
”“_.moazw of motion over a period of time would be the integral:
m .n. ds/dt dt = ms. .
But, since distance is proportional to v?, this is Leibniz’s own quantity of force as defined in
]

. &. n . o YR .
Zw_.mo following table presents the mathematical equivalents of Leibniz’s concepts:

Leibniz Modern Formula
Conatus, momen- <a~mo=< {vecto- v=ds/dt
tary velocity rial) o

Impetus, momen- Momentum
tary motion
(quantity of motion
for Descartes) .
Quantity of motion e m _.o vdt
for Leibniz
Dead force Force of accel- a=dv/dt
sollicitation) eration (cf. po-
¢ tential energy) ma
Living force Vis viva (cf. ki-

netic energy) . 3 .
(i) In a single body m .n. vdt=m b.o ds/dt dt=ms ot my

(ii) In a compound system

(a) Absolute or .
total force X mv
(b) Progress of
direction Tm

8 1.e., force of acceleration. .
® Not only the total living force of a material system is conserved, therefore, but also (1) the

internal relative force of its members with regard to each o:.wh and (2) the n.onn_ aww_.noosum
progress of the system. The result of (1) is that the oanam. of gravity of the mv.mn.o_.: is n% e go_
by the motions of its component members. The principle of the conservation of direction
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progress differs from Descartes’s principle of the conservation of quantity of motigg in
considering the algebraic, not merely the arithmetic, sum of the progressive motion (mv) of its
members; thus motion in opposite directions would carry opposite numerical signs (cf. p 4
note 25). In this connection see H. Poincaré, ‘Note sur les principes de la mécanique agm
Descartes et dans Leibnitz’, in Emile Boutroux’s edition of La Monadologie, Parig 1881
pp. 225-31.
10 That is, to the derivative of the distance, ds/dt, or v. See p. 301, note 3.
1t See No. 42, Part I1, on Arts. 40-44. Among Descartes’s reifications of modal Or conceptya}
differences which Leibniz had criticized are the distinction between rest and motion, the
reduction of direction to the same and contrary motions, and now, the absolute mouwammmn of
direction and speed. Descartes’s distinction had saved his interactionism., Leibniz has jug
asserted that both force and direction of motion are conserved in a material system, and thig
implies that mind can effect neither; parallelism is thus inevitable.
12 See p. 302, note 4. Johannes Marcus Marci von Kronland, De proportione motus (1639);
Ignace Gaston Pardies, Discours du mouvement locale (1670),
13 On Huygens see p. 301, note 2, and p. 302, note 8. It was the laws of motion of Huygens
and Wren, formulated in 1668 in response to an invitation of the Royal Society, which occasi.
oned Leibniz’s own first efforts to develop laws of motion in 1669 (see Kabitz, Phil. des jungen
Leibniz, pp. 65-68, 135-48). Mariotte had further developed some of Wren’s work.
14 See p. 329, note 23.
15 Henry More’s Opera omnia reached Leibniz soon after publication in 1679, but his influence
is probably negligible beyond a few figures of speech which Leibniz appropriated from him,
His argument that force and motion are due to a hylarchic principle which imparts an ‘essential
spissitude’ to the bodies in which it inheres is developed in the Metaphysical Enchiridion, chap.
xiii, scholium. Cf. p. 204, note 20; p. 328, note 14; and p. 508, note 2.
18 William Molyneux’s Dioptrica nova appeared in two volumes (1692 and 1709). His reference
was to the ‘Unicum opticae, catoptricae, et dioptricae principium’, which Leibniz published in
the Acta eruditorumin 1682 (see No. 50).
17 Though the following argument has already been given three times (Nos. 34, 35, and 42), it
is here developed with an emphasis upon methodology, which is a special case of the general
method of analysis and synthesis. In No. 34 Leibniz attributed his method of analysis and the
substitution of equivalents to Huygens analysis of the compound pendulum (see p. 302,
note §).
18 Reading metu (Dut.) for motu (G.).
1% Reading unus for minus (G.).
20 Dut. adds “in the month of May”. The second part was not published, however, The
dynamic interpretation which Leibniz gives of his principles in this second part should be
compared with their a priori logical exposition in the ‘First Truths’ earlier (No. 30).
2L The New System was published this same year (No. 47).
2 See the last letter in No. 43, and p. 420, note 12, for Leibniz’s attempt to have his reconcili-
ation of the two views accepted at Rome.
23 Leibniz’s graph is on p. 412, note 34.
24 See No. 37. Malebranche undertook to correct his laws of motion as presented in the
‘Recherche’ in his Traité des lois de la communication des mouvements (1692).
%5 The passive force involved here corresponds to relative or proper force as defined in Part I,
not to directive or total force. The instance of the ship (the prototype of popular expositions of
relativity 7) makes this clearer.
28 To ‘save phenomena’ means not merely to avoid theories which contradict them but to
provide analyses (here causal) that explain them.
27 This criticism is directed at both Newton and Huygens, who had held that circular motion
is an argument for absolute motion (see No. 43, I1, I1I).

47

NEW SYSTEM OF THE NATURE AND THE COMMUNICATION
A OF SUBSTANCES, AS WELL AS THE UNION BETWEEN
THE SOUL AND THE BODY

Journal des savants, June 27, 1695

i jcal ‘. ; m&?%ms&:.
iz’ lished account of his metaphysical ‘system nv..um&. . . .
Leibriz's /i pusy 1 to which he had contributed scientific articles since his Paris

ished Paris journa ed . .
M,,.BEMN.:% its contents are directly related to the writings and controversies on dynamics
3&..

: i its emphasis is not theological, like that of the Discourse
in whick W“W w.ww& \vﬂhuwuﬂﬂwmhwxm bWeES: of the individuality of created .Ev&aznn...z.m
e\.w.mmwc“v.ﬂ&a:..wz is treated by analogy to his analysis of the relationships of force in a
mind-
ae%ﬁM Nﬂﬂh&%ﬂ“ﬂﬁhﬂﬁi\a thinking to a focus, since it 3.3&&&. the first .u.:v.:.a
discussion of his metaphysics as such, Foucher, wwn@&. NSHF. and Lami soon hwgwuzx.w

iticisms of it, to which Leibniz wrote careful replies. §.m 'second &GF:&.S: ma .an
| Q:M a.we these critics is added as a supplement. The text is that of the published article,
: HM.W} Schmalenbach reproduces; G. gives a later revision. The paragraph numbers were

added by Erdmann.
1

[Sch., I, 119-31 (G., IV, 477-87)]

1. It is some years ago that I conceived this system and vommn. ooBBMEMw_:nm MM“
learned men about it, especially with one of E.o greatest Eo.omow_gm and phi o,ﬂ% ors
of our time, who had been told about certain of my uoc_z_osm _u« a nn_ao:x e
highest nobility and had found them very paradoxical. >mm9.. receiving Bw.w_ % na
tions, however, he retracted in the most mga_”o:m m:a.oa.@_nw iwwrnewﬂoa.c nd
after approving a part of my propositions, he i_mrroa his censure 0 the o e mw on
which he still did not agree with me. Since that time I have oA.E:_an my m n_- ations
as occasions offered, so as to give to the public only well-examined oEE.ozm. w_ﬂ. o pave
tried also to answer the criticisms raised against my essays on dynamics whic 1 ha .
some connection with this. Since some eminent persons rw<o.wm_8a to see my oEEMM X
more clearly developed, I have ventured upon these Bm@:w:o:m. Socmﬂnwov. n“..w not
at all popular or suited to the enjoyment of all sorts of B:Ew.. 1 have decide LE:.. e
chiefly in order to profit by the criticisms of those who are B.n.owamn. on suc! ) SEW
since it would be too burdensome to seek out and call to my aid individually those the
would be disposed to give me instruction. This I shall always ca pleased nm noMM no...
provided that the love of truth be shown in it rather than a passionate attachme
rec i inions. ) .

P N.OMA_UMMMMMN am one of those who have done much sﬁnw in anroaw:ow.aﬂwmnwm
constantly meditated on philosophy from my youth up, for it has always seem

For references see p. 460




