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338 Sir Is a ac Newton 's BookIEL
yellowifli turn of the fun’s light caufes the blue not to be*
quite fo vifible in it, as it fhould be, were the light perfect¬
ly white ; but makes the beam of light incline rather to¬
wards a pale white.

Chap . II.

Of the properties of BODIES , upon which
. their COLOURS depend.

AFTER  having fhewn in the lafl chapter, that the*difference between the colours of bodies viewed in o-
pen day-light is only this, that fome bodies are difpofed to
reflect rays of one colour in the greateft plenty , and other
bodies rays of fome other colour ; order now requires us
to examine more particularly into the property of bodies,,
which gives them this difference . But this our author fhews
to be nothing more , than the different magnitude of the
particles , which compofe each body : this I queftion not
will appear no fmall paradox . And indeed this whole chap-
er will contain fcarce any aflertions , but what will be al-
moft incredible , though the arguments for them are fo ftrong
and convincing , that they force our affent . In the former
chapter have been explained properties of light , not in the
leaft thought of before our author ’s difcovery of them ; yef
are they not difficult to admit , as foon as experiments are
known to give proof of their reality ; but lome of the pro-
pofltions to beftated here will, I fear, be accounted almofl:
paft belief ; notwithftanding that the arguments , by which-
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they are eftablifhed are unanfwerable . For it is proved by
our author , that bodies are rendered tranfparent by the minute-
nefs of their pores, and become opakeby having them large;
and more , that the moil tranfparent body by being reduc¬
ed to a great thinnefs will become lefs pervious to the light.

2 . But  whereas it had been the received opinion , and
yet remains fo among all who have not ftudied this philo-
fophy , that light is refleded from bodies by its impinging
againft their folid parts, rebounding from them , as a tennis
ball or other elaftic fubftance would do , when ftruck a-
gainft any hard and refitting furface ; it will be proper to
begin with declaring our author ’s fentiment concerning this,
who fhews by many arguments that refledion cannot be
caufed by any fuch means a: fome few of his proofs I fhall
fet down , referring the reader to our author himfelf for
the reft.

3. It  is well known , that when light falls upon any
tranfparent body , glafs for inftance , part of it is refleded and
part tranfmitted ; for which it is ready to account , by fay¬
ing that part of the light enters the pores of the glafs, and
part impinges upon its folid parts . But when the tranfmit¬
ted light arrives at the farther furface of the glafs, in pa£>
fing out of glafs into air there is as ftrong a refledion caufed,
or rather fomething ftronger . Now it is not to be conceiv¬
ed , how the light fhould find as many folid parts in the
air to ftrike againft as in the glafs, or even a greater num-

» Opt. Book II. prop. 8.
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ber of them . And to augment the difficulty , if water
be placed behind the glafs, the reflexion becomes much
weaker . Can we therefore lay, that water has fewer folid
parts for the light to ftrike againft , than the air ? And if
we fhould , what reafon can be given for the reflexion ’s be¬
ing ftronger , when the air by the air-pump is removed
from behind the glafs, than when the air receives the rays
of light . Befldes the light may be fo inclined to the hin¬
der furface of the glafs , that it ffiall wholly be refleXed,
which happens when the angle which the ray makes with
the furface does not exceed about 49 - degrees ; but if the
inclination be a very little increafed , great part of the light
will be tranfmitted ; and how the light in one cafe fhould
meet with nothing but the folid parts of the air , and by
fo fmall a change of its inclination find pores in great plenty,
is wholly inconceivable . It cannot be faid, that the light
is refleXed by ftriking againft the folid parts of the furface
of the glafs ; becaufe without making any change in that
furface , only by placing water contiguous to it inftead of
air, great part of that light fhall be tranfmitted , which could
find no paflage through the air. Moreover in the laft ex¬
periment recited in the preceding chapter , when by turn¬
ing the prifms DEF , GHI,  the blue light became wholly
refleXed , while the reft was moftly tranfmitted , no poflible
reafon can be affigned , why the blue-making rays fhould
meet with nothing but the folid parts of the air between
the prifms, and the reft of the light in the very fame obli¬
quity find pores in abundance . Nay farther, ,when two glaffo
es touch each other , no refleXion at all is made ; though:

it
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it does not in the leaft appear , how the rays fhould avoid
the folid parts of glafs, when contiguous to other glafs, any
more than when contiguous to air. But in the laft place
upon this fiippofition it is not to be comprehended , how '
the moft polifhed fubftances could refled ; the light in that
regular manner we find they do ; for when a polifhed look¬
ing glafs is covered over with quick filver, we cannot fuppofe
the particles of light fo much larger than thofe of the quick-
filver, that they fhould not be fcattered as much in refledion>
as a parcel of marbles thrown down upon a rugged pavement,.
The only caufe of fo uniform and regular a refledion mull be
fome more fecret caufe, uniformly fpread over the whole fur-
face of the glafs,.

4 . But  now , fince the refledion of light from bodies:
does not depend upon its impinging againft their folid parts,,
fome other reafon mull be fought for. And firft it is

paft doubt that the leaf!: parts of almoft all bodies are tranfpa-
rent , even the microfcope fhewing as much a; befides that
it may be experienced by this method . Take any thin plate
of the opakeft body , and apply it to a fmall hole defigned
for the admiflion of light into a darkened room ; however

opake that body may feem in open day-light , it fhall un¬
der thefe circumftances fufficiently difcover its tranfparency,,
provided only the body be very thin . White metals indeed
do not eafily fhew themfelves tranfparent in thefe trials, they;
refle&ing almoft all the light incident upon them at their
firft fuperficies j the caufe of which will appear in what

»-Opt; Book II ; par-. 3, prop, at)
fellows
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follows a. But yet thefe fubftances , when reduced into parts
of extraordinary minutenefs by being diffolved in aqua fortis
or the like corroding liquors do alfo become tranfparent.

f.  Since therefore the light finds free paffage through
the leaft parts of bodies, let us confider the largenefs of
their pores, and we {hall find , that whenever a ray of light
has paffed through any particle of a body , and is come
to its farther furface , if it finds there another particle con¬
tiguous , it will without interruption pafs into that particle;
juft as light will pafs through one piece of glafs into ano-

./ ther piece in contact with it without any impediment , or
any part being reflected : but as the light in pafiing out of
glafs, or any other tranfparent body , {hall part of it be re¬
flected back , if it enter into air or other tranfparent body
■ofa different denfity from that it paffes out of ; the fame
thing will happen in the light ’s pafiage through any parti¬
cle of a body , whenever at its exit out of that particle it
meets no other particle contiguous , but muft enter into a
pore , for in this cafe it fhall not all pafs through , but part
of it be reflected back . Thus will the light , every time it
enters a pore , be in part reflected ; fo that nothing more
feems neceffary to opacity , than that the particles , which com-
pofe any body , touch but in very few places, and that the
pores of it are numerous and large , fo that die light may
in part be reflected from it , and the other part , which en¬
ters too deep to be returned out of the body , by numerous
reflections may be ftifled and loft b ; which in all probabi-

• § 17. b Opf, Book II. par. j . prop. 4.
lity
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lity happens , as often as it impinges againft the folid part
of the body , all the light which does fo not being refleCfc-
ed back , but ftopt , and deprived of any farther motion a.

6. This  notion of opacity is greatly confirmed by the'
obfervation , that opake bodies become tranfparent by fill¬
ing up the pores with any fubftance of near the fame den-
fity with their parts . As when paper is wet with water or
oyl ; when linnen cloth is either dipt in water , oyled , or
varnifhed ; or the oculus mundi ftone fteeped in water b.
All which experiments confirm both the firft aflertion , that'
light is not reflected by ftriking upon the folid parts of
bodies ; and alfo the fecond , that its paffage is obftru &ed*
by the reflections it undergoes in the pores ; fince we find
it in thefe trials to pafs in greater abundance through bo¬
dies, when the number of their folid parts is increafed , on¬
ly by taking away in great meafure thofe reflections ; which
filling the ^pores with a fubftance of near the fame denfi-
ty with the parts of the body will do. Befides as filling,
the pores of a dark body makes it tranfparent ; fo on the
other hand evacuating the pores of a body tranfparent , or *
feparating the parts of fuch a body , renders it opake . As
falts or wet paper by being dried , glafs by being reduced to
powder or the furface made rough ; and it is well known that
glafs vefiels difcover cracks in them by their opacity . Juft
fo water itfelf becomes impervious to the light by being
formed into many fmall bubbles , whether in froth , or by
being mixed and agitated with any quantity of. a liquor .;'

» Opt. Book II. pag. H 1-* k Ibid . png.. iZij*.
with/;4
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with which it will not incorporate , fuch as oyl of turpentine,

or oyl olive.

7 . A certain electrical experiment made by Mr. Hauks-
bee may not perhaps be ufelefs to clear up the prefent fpe-

Culation, by fhewing that fomething more is neceffary be-

lides mere porofity for tranfmitting freely other fine fub-

ftances. The experiment is this ; that a glafs cane rubbed

till it put forth its electric quality would agitate leaf brafs

inclofed under a glafs veffel, though not at fo great a dift-
ance , as if no body had intervened ; yet the fame cane

would lofe all its influence on the leaf brafs by the inter-

pofition of a piece of the fineft muflin , whole pores are

immenfely larger and more patent than thofe of glafs.

8 . T h u s I have endeavoured to fmooth my way, as much

as I could , to the unfolding yet greater fecrets in nature ;

for I fhall now proceed to fliew the reafon why bodies ap¬

pear of different colours . My reader no doubt will be

fufliciently furprized , when I inform him that the knowledge
of this is deduced from that ludicrous experiment , with

which children divert themfelves in blowing bubbles of water

made tenacious by the folution of foap. And that thele

bubbles , as they gradually grow thinner and thinner till

they break , change fuccefiively their colours from the fame

principle , as all natural bodies preferve theirs.

9 . Our  author after preparing water with foap, fo as to

render it very tenacious, blew it up int6 a bubble , and plac-
3 ing
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ing it under a glafs, that it might not be irregularly agitated
by the air, obferved as the water by fubfiding changed the
thicknefs of the bubble , making it gradually lefs and lefs till
the bubble broke ; there fucceffively appeared colours at the
top of the bubble , which fpread themfelves into rings furround¬
ing the top and defcending more and more , till they vanifbed
at the bottom in the fame order in which they appeared a.
The colours emerged in this order : firft red , then blue ; to which
fucceeded red a fecond time , and blue immediately follow¬
ed ; after that red a third time , fucceeded by blue ; to which
followed a fourth red , but fucceeded by green ; after this a
more numerous order of colours , firif red , then yellow,
next green , and after that blue , and at laft purple ; then
again red , yellow , green , blue , violet followed each other
in order ; and in the laft place red , yellow , white , blue;
to which fucceeded a dark fpot, which reflefted fcarce any
light , though our author found it did make fome very ob-
fcure reflexion , for the image of the fun or a candle might
be faintly difcerned upon it ; and this laft fpot lpread itfelf
more and more , till the bubble at laft broke . Thefe co¬
lours were not fimple and uncompounded colours , like thofe
which are exhibited by the prifm , when due care is taken
to feparate them j but were made by a various mixture of
thofe fimple colours, as will be fhewn in the next chapter:
whence thefe colours, to which I have given the name of
blue , green , or red , were not all alike , but differed as fol¬
lows. The blue , which appeared next the dark fpot , was a
pure colour , but very faint, rcfembling the sky-colour ; the

a Ibid . Obf. 17. &c.
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white next to it a very ftrong and intenfe white , bright¬

er much than the white , which the bubble reflected ', before

any of the colours appeared . The yellow which preced¬

ed this was at firft pretty good , but foon grew dilute ; and

the red which went before the yellow at firft gave a tin *-

<fture of fcarlet inclining to violet , but foon changed into

a brighter colour ; the violet of the next feries was deep

with little or no rednefs in it ; the blue a brisk colour , but

came much fhort of the blue in the next order ; the green

was but dilute and pale ; the yellow and red were very

bright and full , the beft of all the yellows which appeared

among any of the colours : in the preceding orders the pur¬

ple wasreddifh , but the blue , as was juft nowfaid , the bright-

eft of all ; the green pretty lively better than in the order

which appeared before it, though that was a good willow

green ; the yellow but fmall in quantity , though bright ; the

red of this order not very pure : thofe which appeared be¬

fore yet more obfcure , being very dilute and dirty ; as were
likewife the three firft blues.

IO . Now it is evident , that thefe colours arofe at the

top of the bubble , as it grew by degrees thinner and thin¬

ner : but what the exprefs thicknels of the bubble was, where

each of thefe colours appeared upon it, could not be de¬

termined by thefe experiments ; but was found by another

means, viz. by taking the object glafs of a long telefcope,,.

which is in a fmall degree convex , and placing it upon a

flat glafs, fo as to touch it in one point , and then water be¬

ing put between them , the fame colours appeared as in the.
bubble.,.
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bubble , in the form of circles or rings furrounding the
point where the glaffes touched , which appeared black for
want of any reflection from it, like the top of the bubble
when thinneft a: next to this fpot lay a blue circle, and
next without that a white one ; and fo on in the fame or¬
der as before, reckoning from the dark fpot. And hencefor¬
ward I fliall fpeak of each colour , as being of the firft , fe-
cond , or any following order , as it is the firft , fecond , or a-
ny following one, counting from the black fpot in the cen¬
ter of thefe rings ; which is contrary to the order in which
I muft have mentioned them , if I fhould have reputed
them the firft , fecond , or third , & c. in order , as they arife
after one another upon the top of the bubble.

il . But  now by meafuring the diameters of each of thefe
rings, and knowing the convexity of the telefcope glafs, the
thicknefs of the water at each of thofe rings may be determi¬
ned with great exaCtnefs: for inftance the thicknefs of it,
where the white light of the firft order is reflected , is a-
bout 3 | fuch parts, of which an inch contains I000000 b*
And this meafure gives the thicknefs of the bubble , where

it appeared of this white colour , as well as of the water
between the glaffes ; though the tranfparent body which
furrounds the water in thefe two cafes be very different:
for our author found , that the condition of the ambient

body would not alter the fpecies of the colour at all , though
it might its ftrCngth and brightnefs ; for pieces of Mufcovy
glafs, which were fo thin as to appear coloured by being

1 Ibid . Obf. io . b Ibid. pig. 106.
Y y x wet
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wet with water , would have their colours faded and made

lef$ bright thereby ; but he could not obferve their fpecies
at all to be changed . So that the thicknefs of any trans¬
parent body determines its colour , whatever body the light
pafles through in coming to it \

II . But it was found that different tranfparent bodies
would not under the fame thickneffes exhibit the fame co¬

lours : for if the forementioned glaffes were laid upon each
other without any water between their furfaccs, the air it-
felf would afford the fame colours as the water , but more

expanded , infomuch that each ring had a larger diameter,
and all in the lame proportion . So that the thicknefs of the
air proper to each colour was in the fame proportion larger*
than the thicknefs of the water appropriated to the fame b.

13 . I f we examine with care all the circumftances of thefe
colours , which will be enumerated in the next chap¬
ter , we lhall not be furprized , that our author takes them to
bear a great analogy to the colours of natural bodies c. For
the regularity of thofe various and ftrange appearances relating
to them , which makes the moll myfterious part of the a&i-
on between light and bodies, as the next chapter will fhew,
is fufficient to convince us that the principle , from which
they flow, is of the greatefl: importance in the frame of
nature ; and therefore without queftion is defigned for no
lefs a purpofe than to give bodies their various colours , to
which end it feems very fitly fuited . For if any fuch trail f-

* Obfer. jj . h Obfcrv. p  compared with OLfcrv. to . c Hid. prop, p
parent
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parent fubftance of the thicknefs proper to produce
any one colour fhould be cut into {lender threads *
or broken into fragments , it does not appear but
thefe fhould retain the fame colour ; and a heap of fuch
fragments fhould frame a body of that colour . So that this
is without difpute the caufe why bodies are of this or the
other colour , that the particles of which they are compo-
fed are of different fizes. Which is farther confirmed by
the analogy between the colours of thin plates, and the co¬
lours of many bodies. For example , thefe plates do not
look of the fame colour when viewed obliquely , as when
feen dired ; for if the rings and colours between a convex
and plane glafs are viewed firft in a dired manner , and then at
different degrees of obliquity , the rings will be obferved to di¬
late themfelves more and more as the obliquity is increafed a;
which fhews that the tranfparent fubftance between the glades
does not exhibit the fame colour at ‘the fame thicknefs in all
fituations of the eye : juft fo the colours in the very fame
part of a peacock ’s tail change , as the tail changes pofture
in refped of the fight . Alfo the colours of filks, cloths,
and other fubftances , which water or oyl can intimately
penetrate , become faint and dull by the bodies being wet
with fuch fluids , and recover their brightnefs again when
dry ; juft as it was before faid that plates of Mufcovy glafs
grew flint and dim by wetting . To this may be added , that
the colours which painters ufe will be a little changed by being
ground very elaborately , without queftion by the diminution
of their parts . All which particulars , and many more "that

‘ Oblcrp. 7.

might
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might be extracted from our author , give abundant proof of the
prelent point . I fhall only lubjoin one more : thefe tranfpa-
rent plates tranfmit through them all the light they do not re-
fled :; fo that when looked through they exhibit thofe colours,
which relult from the depriving white light of the colour re-
fleded . This may commodioufly be tryed by the glaffes fo
often mentioned ; which if looked through exhibit coloured
rings as by reflected light , but in a contrary order ; for the mid¬
dle Ipot, which in the other view appears black for want
of refleded light , now looks perfectly white , oppoflte to
the blue circle ; next without this fpot the light appears
tinged with a yellowifh red ; where the white circle ap¬
peared before, it now leems dark ; and fo of the reft a.
Now in the fame manner , the light tranfmitted through fo¬
liated gold into a darkened room appears greenilh by the
lofs of the yellow light , which gold refleds.

1^ . Hence it follows, that the colours of bodies
give a very probable ground for making conjedure concerning
the magnitude of their conftituent particles b. My reafon for
calling it a conjedure is, its being difficult to fix certainly the
order of any colour . The green of vegetables our au¬
thor judges to be of the third order , partly becaufe of the in-
tenfenefs of their colour ; and partly from the changes they
fuffer when they wither , turning at firft into a greenifh or
more perfed yellow , and afterwards fome of them to an o~
range or red ; which changes feern to be effeded from their
ringing particles growing denfer by the exhalation of their

» Ob'erv. 9, b Ibid prop . 7.
2 moifture
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moifture , and perhaps augmented likewife by the accretion*
of the earthy and oily parts of that moiflure . How the men¬
tioned colours fhould arife from increaling the bulk of thole
particles , is evident ; feeing thole colours lie without the ring of
green between the glalTes, and are therefore formed where
the tranfparent fubftance which reflects them is thicker-
And that the augmentation of the denlity of the colorific
particles will' confpire to the production of the fame effect,.
will be evident ; if we remember what was faid of the dif¬
ferent fize of the rings, when air was included between the
glaftes , from their fize when water was between them ;
which fhewed that a fubftance of a greater denfity than*
another gives the fame colour at a lefs thicknefs . Now'
the changes likely to be wrought in the denfity or magni¬
tude of the parts of vegetables by withering feem not
greater , than are fufficient to change their colour into thofe of
the lame order ; but the yellow and red of the fourthorder.
are not full enough to agree with thofe, into which thefe fub-
ftances change , nor is the green of the fecond fufficiently
good to be the colour of vegetables ; lo that their colour
mu ft of necefiity be of the third order.

Xy. The blue colour of fyrup of violets our author*
fuppofes to be of the third order ; for acids, as vinegar , with,
this fyrup change it red, and fait of tartar or other alca-
lies mixed therewith turn it green . But if the blue colour -
of the fyrup were of the fecond order , the red colour,,
which acids by attenuating its parts give it, mull be of the •
firft order , and the green given it by alcalies by incraflating;
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its particles fhould be of the fecond ; whereas neither of thofe
colours is perfect enough , efpecially the green , to anfwer
thofe produced by thefe changes ; but the red may well e-
nough be allowed to be of the fecond order , and the green
of the third ; in which cafe the blue muft be likewife of
the third order.

36 . The  azure colour of the skies our author takes to

be of the firft order , which requires the fmalleft particles

of any colour , and therefore mod like to be exhibited by
vapours , before they have fufficiently coalefced to produce
clouds of other colours.

17 . The  mod intenfe and luminous white is of the

firft order , if lefs ftrong it is a mixture of the colours of
all the orders . Of the latter fort he takes the colour oflin-

nen , paper , and fuch like fubftances to be ; but white me¬
tals to be of the former fort. The arguments for it are

thele . The opacity of all bodies has been fhewn to arife

from the number and ftrength of the reflections made with¬

in them ; but all experiments ftiew, that the ftrongeft re¬

flection is made at thofe furfaces, which intercede tranlpa-
rent bodies differing moft in denfity . Among other in-
ftances of this, the experiments before us afford one ; for

when air only is included between the glaffes, the Coloured
rings are not only more dilated , as has before been faid,
than when water is between them ; but are likewife much

more luminous and bright . It follows therefore , that what¬

ever medium pervades the pores of bodies, if fo be there
1 is



Chap . 2 . PHILOSOPHY . 353

is any , thofe fubftances muft be moft opake , the denfity of
whofe parts differs moft from the denfity of the medium,
which fills their pores . But it has been fufficiently proved in
the former part of this tra <ft, that there is no very denfe
medium lodging in, at leaft pervading at liberty the pores
of bodies . And it is farther proved by the prefent expe¬
riments . For when air is inclofed by the denier lubftance
of glals, the rings dilate themfelves , as has been faid, by be¬
ing viewed obliquely ; this they do fo very much , that at
different obliquities the fame thicknels of air will exhibit all
forts of colours . The bubble of water , though furrounded
with the thinner fubftance of air, does likewile change its
colour by being viewed obliquely ; but not any thing near
fo much , as in the other cafe ; for in that the fame colour
might be feen, when the rings were viewed moft obliquely,
at more than twelve times the thicknels it appeared at un¬
der a dire<ft view ; whereas in this other cafe the thicknefs
was never found confiderably above half as much again.
Now the colours of bodies not depending only on the light,
that is incident upon them perpendicularly , but likewile
upon that , which falls on them in all degrees of obliquity;
if the medium furrounding their particles were denfer than
thofe particles , all forts of colours muft of neceflity be reflected
from them fo copiofilly , as would make the colours of all bodies
white , or grey , or at belt very dilute and imperfeft . But on the
other hand , if the medium in the pores of bodies be much rarer
than their particles , the colour reflected will be fo little
changed by the obliquity of the rays, that the colour pro¬
duced by the rays, which fall near the perpendicular , may
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fo much abound in the reflected light , as to give the body
their colour with little allay. To this may be added , that
when the difference of the contiguous tranfparent fubftances
is the lame , a colour reflected from the denier fubftance
reduced into a thin plate and furrounded by the rarer will
be more brisk, than the fame colour will be, when reflected
from a thin plate formed of the rarer fubftance , and fur-
rounded by the denfer ; as our author experienced by
blowing glafs very thin at a lamp furnace , which exhibited
in the open air more vivid colours, than the air does be¬
tween two glaffes. From thele conliderations it is manifeft,
that if all other circumftances are alike , the denfeft bodies
will be moft opake . But it was obferved before, that thele
white metals can hardly be made fo thin , except by being
diffolved in corroding liquors, as to be rendred tranfparent;
though none of them are fo denfe as gold , which proves
their great opacity to have fome other caufe belides their
denfity ; and none is more lit to produce this, than fuch a
fize of their particles, as qualifies them to refled the white
of the firft order.

18 . For  producing black the particles ought to be
fmaller than for exhibiting any of the colours , viz. of a
fize anfivering to the thicknefs of the bubble , where by re-
fleding little or no light it appears col'ourlels ; but
yet they mull not be too fmall, for that will make them
tranfparent through deficiency of refledions in the inward
parts of the body , fufficient to flop the light from going
through it ; but they muft be of a fize bordering upon that
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dilpoled to reflect the faint bine of the firft order , which
affords an evident reafon why blacks ufually partake a little
of that colour . We fee too , why bodies diffolved by fire
or putrefa &ion turn black : and why in grinding glaffes up¬
on copper plates the dull of the glafs, copper , and fand
it is ground with , become very black : and in the laft place
why thefe black fubffimces communicate lb eafiiy to others
their hue ; which is, that their particles by reafon of the
great minutenels of them eafiiy overfpread the groffer par¬ticles of others.

19 . I shall now finilh this chapter with one remark
of the exceeding great porofity in bodies neceffarily requi¬
red in all that has here been faid ; which , when duly confidered,
muft appear very furprizing ; but perhaps it will be matter
of greater furprize , when I affirm that the fagacity of our
author has difeovered a method , by which bodies may eafiiy
become fo ; nay how any the leaf! portion of matter maybe wrought into a body of any affigned dimenfions how
great lo ever , and yet the pores of that body none of
them greater , than any the fmallefi: magnitude propofed at
pleafure ; notwithstanding which the parts of the body ffiallfo touch , that the body itfelf fhall be hard and folid a. The
manner is this : fuppofe the body be compounded of particles of
fuch figures, that when laid together the pores found be¬
tween them may be equal in bignefs to the particles ; how
this may ’ be effected , and yet the body be hard and folid,
is not difficult to underftand ; and the pores of fuch a bo-

* Opt. pag. 243.
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dy may be made of any propofed degree of fmallnefs. But
the folid matter of a body fo framed will take up only half
the fpace occupied by the body ; and if each conftituent
particle be compofed of other lefs particles according to
the fame rule , the folid parts of fuch a body will be but a
fourth part of its bulk ; if every one of thefe leffer parti¬
cles again be compounded in the fome manner , the folid
parts of the whole body fhall be but one eighth of its bulk;
and thus by continuing the compofition the folid parts of
the body may be made to bear as fmall a proportion to the
whole magnitude of the body , as fhall be defired , notwith-
ftanding the body will be by the contiguity of its parts ca¬
pable of being in any degree hard . Which fhews that this
whole globe of earth , nay all the known bodies in the u-
niverfe together , as far as we know , may be compounded
of no greater a portion of folid matter , than might be re¬
duced into a globe of one inch only in diameter , or even
lefs. We fee therefore how by this means bodies may ea-
fily be made rare enough to tranfmit light , with all that
freedom pellucid bodies are found to do . Though what
is the real ftru &ure of bodies we yet know not.

Chap . IIL

Of the Refraction , Reflection,
and Inflection  of Light.

i

T HUS much of the colours of natural bodies; ourmethod now leads*us to {peculations yet greater , no
lefs
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