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[abridged]

Quest. 31. Have not the small Particles of Bodies certain Powers, Virtues, or Forces, by which
they [Pg 376] act at a distance, not only upon the Rays of Light for reflecting, refracting, and
inflecting them, but also upon one another for producing a great Part of the Ph&nomena of
Nature? For it's well known, that Bodies act one upon another by the Attractions of Gravity,
Magnetism, and Electricity; and these Instances shew the Tenor and Course of Nature, and make
it not improbable but that there may be more attractive Powers than these. For Nature is very
consonant and conformable to her self. How these Attractions may be perform'd, I do not here
consider. What I call Attraction may be perform'd by impulse, or by some other means unknown
to me. I use that Word here to signify only in general any Force by which Bodies tend towards
one another, whatsoever be the Cause. For we must learn from the Phanomena of Nature what
Bodies attract one another, and what are the Laws and Properties of the Attraction, before we
enquire the Cause by which the Attraction is perform'd. The Attractions of Gravity, Magnetism,
and Electricity, reach to very sensible distances, and so have been observed by vulgar Eyes, and
there may be others which reach to so small distances as hitherto escape Observation; and
perhaps electrical Attraction may reach to such small distances, even without being excited by
Friction.

[Newton then offers extended reflections on how “Chymists” should properly understand
“Composition” (chemical mixtures) as the result of particle interactions. He regards “the
universal Impenetrability of Matter” as evident for experimental purposes.]

Now the smallest Particles of Matter may cohere by the strongest Attractions, and compose
bigger Particles of weaker Virtue; and many of these may cohere and compose bigger Particles
whose Virtue is still weaker, and so on for divers Successions, until the Progression end in the
biggest Particles on which the Operations in Chymistry, and the Colours of natural Bodies
depend, and which by cohering compose Bodies of a sensible Magnitude. If the Body is
compact, and bends or yields inward to Pression without any sliding of its Parts, it is hard and
elastick, returning to its Figure with a Force rising from the mutual Attraction of its Parts. If the
Parts slide upon one another, the Body is malleable or soft. If they [Pg 395] slip easily, and are of
a fit Size to be agitated by Heat, and the Heat is big enough to keep them in Agitation, the Body
is fluid; and if it be apt to stick to things, it is humid; and the Drops of every fluid affect a round
Figure by the mutual Attraction of their Parts, as the Globe of the Earth and Sea affects a round
Figure by the mutual Attraction of its Parts by Gravity.

And thus Nature will be very conformable to her self and very simple, performing all the great
Motions of the heavenly Bodies by the Attraction of Gravity which intercedes those Bodies, and
almost all the small ones of their Particles by some other attractive and repelling Powers which
intercede the Particles. The Vis inertice is a passive Principle by which Bodies persist in their
Motion or Rest, receive Motion in proportion to the Force impressing it, and resist as much as



they are resisted. By this Principle alone there never could have been any Motion in the World.
Some other Principle was necessary for putting Bodies into Motion; and now they are in Motion,
some other Principle is necessary for conserving the Motion. For from the various Composition
of two Motions, 'tis very certain that there is not always the same quantity of Motion in the
World... Seeing therefore the variety of Motion which we find in the World is always
decreasing, there is a necessity of conserving and recruiting it by active Principles, such as are
the cause of Gravity, by which Planets and Comets keep their Motions in their Orbs...

All these things being consider'd, it seems probable to me, that God in the Beginning form'd
Matter in solid, massy, hard, impenetrable, moveable Particles, of such Sizes and Figures, and
with such other Properties, and in such Proportion to Space, as most conduced to the End for
which he form'd them; and that these primitive Particles being Solids, are incomparably harder
than any porous Bodies compounded of them; even so very hard, as never to wear or break in
pieces; no ordinary Power being able to divide what God himself made one in the first Creation.
While the Particles continue entire, they may compose Bodies of one and the same Nature and
Texture in all Ages: But should they wear away, or break in pieces, the Nature of Things
depending on them, would be changed. Water and Earth, composed of old worn Particles and
Fragments of Particles, would not be of the same Nature and Texture now, with Water and Earth
composed of entire Particles in the Beginning. And therefore, that Nature may be lasting, the
Changes of corporeal Things are to be placed only in the various Separations and new
Associations and Motions of these permanent Particles; compound Bodies being apt to break, not
in the midst of solid Particles, but where those Particles are laid together, and only touch in a few
Points. [Pg 401]

It seems to me farther, that these Particles have not only a Vis inertice, accompanied with such
passive Laws of Motion as naturally result from that Force, but also that they are moved by
certain active Principles, such as is that of Gravity, and that which causes Fermentation, and the
Cohesion of Bodies. These Principles I consider, not as occult Qualities, supposed to result from
the specifick Forms of Things, but as general Laws of Nature, by which the Things themselves
are form'd; their Truth appearing to us by Ph&nomena, though their Causes be not yet discover'd.
For these are manifest Qualities, and their Causes only are occult. And the Aristotelians gave the
Name of occult Qualities, not to manifest Qualities, but to such Qualities only as they supposed
to lie hid in Bodies, and to be the unknown Causes of manifest Effects: Such as would be the
Causes of Gravity, and of magnetick and electrick Attractions, and of Fermentations, if we
should suppose that these Forces or Actions arose from Qualities unknown to us, and uncapable
of being discovered and made manifest. Such occult Qualities put a stop to the Improvement of
natural Philosophy, and therefore of late Years have been rejected. To tell us that every Species
of Things is endow'd with an occult specifick Quality by which it acts and produces manifest
Effects, is to tell us nothing: But to derive two or three general Principles of Motion from
Phanomena, and afterwards to tell us how the Properties and Actions of all corporeal Things
follow from those manifest Principles, would be a very great step in [Pg 402] Philosophy, though
the Causes of those Principles were not yet discover'd: And therefore I scruple not to propose the
Principles of Motion above-mention'd, they being of very general Extent, and leave their Causes
to be found out.



Now by the help of these Principles, all material Things seem to have been composed of the hard
and solid Particles above-mention'd, variously associated in the first Creation by the Counsel of
an intelligent Agent. For it became him who created them to set them in order. And if he did so,
it's unphilosophical to seek for any other Origin of the World, or to pretend that it might arise out
of'a Chaos by the mere Laws of Nature; though being once form'd, it may continue by those
Laws for many Ages. For while Comets move in very excentrick Orbs in all manner of Positions,
blind Fate could never make all the Planets move one and the same way in Orbs concentrick,
some inconsiderable Irregularities excepted, which may have risen from the mutual Actions of
Comets and Planets upon one another, and which will be apt to increase, till this System wants a
Reformation. Such a wonderful Uniformity in the Planetary System must be allowed the Effect
of Choice... And since Space is divisible in infinitum, and Matter is not necessarily in all places,
it may be also allow'd that God is able to create Particles of Matter of several Sizes and [Pg 404]
Figures, and in several Proportions to Space, and perhaps of different Densities and Forces, and
thereby to vary the Laws of Nature, and make Worlds of several sorts in several Parts of the
Universe. At least, I see nothing of Contradiction in all this.

As in Mathematicks, so in Natural Philosophy, the Investigation of difficult Things by the
Method of Analysis, ought ever to precede the Method of Composition. This Analysis consists in
making Experiments and Observations, and in drawing general Conclusions from them by
Induction, and admitting of no Objections against the Conclusions, but such as are taken from
Experiments, or other certain Truths. For Hypotheses are not to be regarded in experimental
Philosophy. And although the arguing from Experiments and Observations by Induction be no
Demonstration of general Conclusions; yet it is the best way of arguing which the Nature of
Things admits of, and may be looked upon as so much the stronger, by how much the Induction
is more general. And if no Exception occur from Pha&nomena, the Conclusion may be
pronounced generally. But if at any time afterwards any Exception shall occur from
Experiments, it may then begin to be pronounced with such Exceptions as occur. By this way of
Analysis we may proceed from Compounds to Ingredients, and from Motions to the Forces
producing them; and in general, from Effects to their Causes, and from particular Causes to more
general ones, till the Argument end in the most general. This is the Method of Analysis: And the
[Pg 405] Synthesis consists in assuming the Causes discover'd, and establish'd as Principles, and
by them explaining the Phaenomena proceeding from them, and proving the Explanations.

... And if natural Philosophy in all its Parts, by pursuing this Method, shall at length be
perfected, the Bounds of Moral Philosophy will be also enlarged. For so far as we can know by
natural Philosophy what is the first Cause, what Power he has over us, and what Benefits we
receive from him, so far our Duty towards him, as well as that towards one another, will appear
to us by the Light of Nature. And no doubt, if the Worship of false Gods had not blinded the
Heathen, their moral Philosophy would have gone farther than [Pg 406] to the four Cardinal
Virtues; and instead of teaching the Transmigration of Souls, and to worship the Sun and Moon,
and dead Heroes, they would have taught us to worship our true Author and Benefactor, as their
Ancestors did under the Government of Noah and his Sons before they corrupted themselves.

[text taken from Gutenberg Project]



