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equally diftant from all the Colours, fo that it might
be equally illuminated by them all it appeared white.
And 1n this laft fituation of the Paper, if fome Colours
were intercepted, the Paper loft its white Colour, and
appeared of the Colour of the reft of the Light which
was not intercepted. So then the Paper was illuminated
with Lights of various Colours, namely, red, yellow,
green, blue and violet, and every part of the Light re-
tained its proper Colour, until it was incident on the
Paper, and became refletted thence to the Eye ; fo that
if it had been either alone (the reft of the Light being
intercepted) or if it had abounded moft and been pre-
dominant in the Light refle¢ted from the Paper,it would
have tinged the Paper with its own Colour ; and yet be-
ing mixed with the reft of the Colours in a due propor-
tion, it made the Paper look white, and therefore by a
compofition with the reft produced that Colour. The
feveral parts of the coloured Light refletted from the
Speétrum, whilft they are propagated from thence thro’
the Air, do perpetually retain their proper Colours,
becaule wherever they fall upon the Eyes ot any Specta-
tor, they make the {everal parts of the Spettrum to
appear under their proper Colours. They retain there-
fore their proper Colours when they fall upon the Pa-
per V, and fo by the confufionand perfet mixture of
thofe Colours compound the whitenefs of the Light
refleCted from thence.

EXPER. X.

Let that Spe¢trum or folar Image P'T fall now upon Fig. 6.
the Lens MN above four Inches broad, and about fix
N 2 Feet



[ 100 ]

~ Feet diftant from the Prifm ABC, and fo figured that
it may caufe the coloured Light which divergeth from
the Prifm to converge and meet again at its Focus G,
about fix or eight Feet diftant from the Lens, and
there to fall perpendicularly upon a white Paper DE.
- And if you move this Paper to and fro, you will per-
ceive that near the Lens, as at de, the whole {olar Image
(fuppofe at pt) will appear upon it intenfly coloured
after the manner above-explained, and that by receding
from the Lens thofe Colours will perpetually come to-
wards one another, and by mixing more and more di-
lute one another continually, until at length the Paper
come to the Focus G, where by a perfe¢t mixture they
will wholly vanifh and be converted into whitenefs, the
whole Light appearing now upon the Paper like a little
white Circle. And afterwards by receding further from
the Lens, the rays which before converged will now
crofs one another in the Focus G, and diverge from
thence, and thereby make the Colours to appear again,
but yet in a contrary order ; fuppofe. at #:, where the
red t 1s now above which before was below, and the
violet p is below which before was above.

Let us now ftop the Paper at the Focus G where
the Light appears totally white and circular, and let us
confider its whitenefs. I fay, that this is compofed of
the converging Colours. For if any of thofe Colours
be intercepted at the Lens, the whitenefs will ceafe and
degenerate. into that Colour which arifeth from the
compofition of the other Colours which are not inter-
cepted. And then if the intercepted Colours be let
pafs and fall upon that compound Colour, they mix
with it, and by their mixture reftore the whitenefs.

So.
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So if the violet, blue and green be intercepted, the re-
maining yellow, orange and red will compound upon
- the Paper an orange, and then if the intercepted Co-
lours be let pafs they will fall upon this compounded
orange, and together with it decompound a white. So
alfo 1t the red and violet be intercepted, the remaining
yellow, green and blue, will compound a green upon
- the Paper, and then the red and violet being let pafs
will fall upon this green, and together with 1t decom-
pound a white. And thatin this compofition of white
the feveral rays do not fuffer any change in their colori-
fic qualities by acting upon one another, but are only
mixed, and by a mixture of their Colours produce
white, may further appear by thefe Arguments.

If the Paper be placed beyond the Focus G, {fuppofe
at ¢, and then the red Colour at the Lens be alternate-
ly intercepted, and let pafs again, the violet Colour on
the Paper will not {utfer any change thereby, as it ought
to do if the feveral forts of raysacted upon one another
in the Focus G, where they crofs. Neither will the
red upon the Paper be changed by any alternate ftop-
ping, and letting pafs the violet which crofleth it. -

And if the Paper be placed at the Focus G, and the
white round Image at G be viewed through the Prifm
H1K, and by the refrattion of that Pri{fm be tranflated
to the place rv, and there appear tinged with various
Colours, namely, the violet at v and red at r, and
others between, and then the red Colour at the Lens be
often ftopt and let pafs by turns, the red at r will ac-
cordingly difappear and return as often, but the violet
at v will not thereby futfer any change. ‘And fo by

ftopping and letting pafs alternately the blue at the
Lens,
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Lens, the blue at r will accordingly difappear and re-
turt, withoutany change made in the red atr. The
red therefore depends on one fort of rays, and the blue
on another fort, which inthe Focus G where they are
commixt do not aét on one another. And there is the
{ame reafon of the other Colours. .

I confidered further, that when the moft refrangible
rays P p, and the leaft refrangible ones T't, are by con-
verging inclined to one another, the Paper, if held very
oblique to thofe rays in the Focus G, might refle¢t one
fort of them more copioufly than the other fort, and by
that means the refle¢ted Light would be tinged in that
Focus with the Colour of the predominant rays, pro-
vided thofe rays feverally retuained their Colours or co-
lorific qualities in the compofition of white made by
them in that Focus. But it they did not retain them
in that white, but became all of them feverally endued
there with a difpofition to ftrike the fenfe with the per-
ception of white, then they could never lofe their white-
nets by fuch reflexions. I inclined therefore the Paper
to the rays very obliquely, as in the fecond Experiment
of this Book, that the moft refrangible rays might be
more coptouily refle¢ted than the reft, and the white-
nefs at length changed fucceflively into blue, indico
and violet. Then I inclined it the contrary way, that
the moft refrangible rays might be more copious in the
refleCted Light than the reft, and the whitenefs turned
fucceffively to yellow, orange and red.

Laftly, I made an Inftrument XY in fathion of a
Comb, whofe Teeth being in number fixteen were
about an Inch and an half broad,and the intervals of the
Teeth’ about two Inches wide. Then by interpofing

{uc-
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fucceffively the Teeth of this Inftrument near the Lens,
I intercepted part of the Colours by the interpofed
Tooth, whilft the reft of them went on through the in-
terval of the Teeth to the Paper DE, and there pain-
ted a round folar Image. But the Paper I had firft pla-
ced fo, that the Image might appeur white as often
as the Comb was taken away ; and then the Comb be-
ing as was faid interpofed, that whitenefs by reafon of
the intercepted part of the Colours at the Lens did al-
ways change into the Colour compounded of thofe
Colours which were not intercepted, and that Colour
was by the motion of the Comb perpetually varied fo,
that in the pafling of every Tooth over the Lens all
thefe Colours red, yellow, grecn, blue and purple, did
always fucceed one another. I caufed therefore all the
Teeth to pafs fucceflively over the Lens, and when the
motion was {low, there appeared a perpetual {ucceflion
of the Coloursupon the Paper: But if I fo muchacce-
lerated the motion, that the Colours by reafon of their
quick f{ucceffion could not be diftinguifhed from one
another, the appearance of the fingle Colours ceafed.
There was no red, no yellow, no green, no blue, nor
purple to be feen any longer, but from a confufion of
them all there arofe one uniform white Colour. Of the
Light which now by the mixture of all the Colours ap--
peared white, there was no part really white. One
part was red, another yellow, a third green, a fourth
blue, a fifth purple, and every part retains its proper
Colour till it ftrike the Senforium. If the impreflions
follow one another {lowly, fo that they may be feve-
rally perceived, there is made a diftinét fenfation of all
the Colours one after another in a continual fucceffion.

But
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But if the impreflions follow one another fo quickly
that they cannot be feverally perceived, there arifeth
out of them all one common fenfation, which is nei-
ther of this Colour alone nor of that alone, but hath it
felf indifferently to’em all; and this is a fenfation of
whitenc(s. By the quicknefs of the fucceflions the im-
preflions of the feveral Colours are confounded in the
Senforium, and out of that confufion arifeth a mixt fen-
fation. If a burning Coal be nimbly moved round in a
Circle with Gyrations continually repeated, the whole
Circle will appear like fire ; the reafon of which is, that
the fenfation of the Coal in the feveral places of that
Circle remains impreft on the Senforium, until the
Coal return again to the fame place. And fo in a
quick confecution of the Colours the impreffion of every
Colour remains in the Senforium, until a revolution of
all the Colours be compleated, and that firft Colour re-
‘turn again. The impreflions therefore of all the fucceffive
Colours are at once in theSenforium,and joyntly ftir up
a fenfation of themall ; and fo it is manifeft by this Ex-
periment, that the commixt impreflions of all the Co-
lours do ftir up and beget a fenfation of white, that is,
that whitenefs is compounded of all the Colours.

And if the Comb be now taken away, that all the
Colours may at once pafs from the Lens to the Paper,
and be there intermixed, and together refle&ted thence
to the Spetators Eyes ; their impreffions on the Senfo-
rium being now more fubtily and perfeétly commixed

there, ought much more to ftir up a fenfation of white-
nefs.

You
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You may inftead of the Lens ufe two Prifms HIK
and LMN, which by refratting the coloured Light
the contrary way to that of the firlt refraltion, may
make the diverging rays converge and meet again in G,
as you fee it reprefented in the feventh Figure. For Fig. 7.
where they meet and mix they will compofe a white
Light as when a Lens is uied

EXPER. XL

Let the Sun’s coloured Image PT fall upon the Wall Fig. 8
of a dark Chamber, as in the third Experiment of the
firft Book, and let the fame be viewed through a Prifin
abec, held parallel to the Prifm ABC, by whofe refra-
&ion that Image was made, and let it now appear lower
than before, fuppofe in the place S over againft the red
colour T. And if you go near to the Image P'T, the
Spetrum S will appear oblong and coloured like the
Image PT ; but if you recede from it, the Colours of
the Spe&rum S will be contratted more and more, and
at length vanifh, that Spe¢trum S becoming pelfe&ly
round and vvhlte and 1f you recede yet further, the
Colours will emerge again, but in a contrary order.
Now that Spe&rum S appears white in that cafe when
the rays of feveral forts which converge from the feve-
ral parts of the Image P'T, to the Prifm abc, are fo
refrated unequally by it, that in their paflage from the
Prifin to the Eye they may diverge from one and the
fame point of the Spettrum S, and fo fall afterwards
upon one and the fame point in the bottom of the Eye
and there be mingled.

; o And
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And further, if the Comb be here made ufe of, by
whofe Teeth the Colours at the Image P'T may be fuc-
ceffively intercepted ; the Spectrum S when the Comb
is moved flowly will be perpetually tinged with fuc-
ceflive Colours: But when by accelerating the motion
of the Comb, the fucceflion of the Colours is fo quick
that they cannot be feverally feen, that Spetrum S, by
a confufed and mixt fenfation of them all, will appear
white.

EXPER. XIL

The Sun thining through a large Prifm ABC upon

" a Comb XY, placed immediately behind the Prifm, " his

Light which pafled through the interftices of the Teeth
fell upon a white Paper DE. The breadths of the
Teeth were equal to their interftices, and feven Teeth
together with their interftices took up an Inch in
breadth. Now when the Paper was about two or
three Inches diftant from the Comb, the Light which
pafled through its feveral interftices painted fo many
ranges of Colours k1, mn, op, qr, &c. which were
parallel to one another and contiguous, and without an
mixture of white. And thefe ranges of Colours, if the
Comb was moved.continually up and down with a re--
ciprocal motion, afcended and defcended in the Paper,
and whenthe motion of the Comb was fo quick, that
the Colours could not be diftinguifhed from oneanother,
the whole Paper by their confufion and mixture in the
Senforium appeared white.

Let
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