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of thofe Rays unequally refrafted, which the Lens makes to converge towards 

and after DecuiTation to diverge again. And H  I, the Paper, at divers Di- 
ftances, on which the Colours are projeded ; which in Qconftitute Whitenefs, 
but are Red and Yellow in R, r, and and Blue and Purple in P, p, and tt.

If you proceed further to try the ImpoiTibility of changing any uncom­
pounded Colour (which I have aflerted in the third and thirteenth Propofitions)
^is requifite that the Room be made very dark, left any fcattering Light, mix­
ing with the Colour, difturb and allay it, and render it compound, contrary 
to the Defign of the Experiment. ’ Tis alfo requifite, that there be a perfeder 
Separation o f the Colours, than, after the Manner above defcribed, can be 
made by the Refrañipn of one fingle Prifm ; and how to make fuch further- 
Separations, will fcarce be difficult to them that confider the difcovered Laws- 
of RefraiStions. But if  Trial ihall be made with Colours not thoroughly fepa- 
rated, there muft be allowed Changes proportionable to the Mixture. Thus, if- 
compound Yellow Light fall upon the Blue Bife, the Bife will not appear per­
fectly Yellow, but rather Green j becaufe there are in the yellow Mixture 
many Rays endued with Green, and Green being lefs remote from the ufual 
Blue Colour of Bife than Yellow, is the more copioufly refleóted by it.

In like manner, if any one o f  the prilmatic Colours, fiippofe Red, be in­
tercepted, on Defign to try the aíTerted Impoflibility ot reproducing that Co­
lour out o f  the others v^hich are pretermitted ; ’ tis neceíTary, either that the 
Colours be very well parted before the Red be intercepted, or that together 
with the Red, the neighbouring Colours, into which any Red is fecretly dif- 
perfed (that is, the Yellow, and perhaps Green too) be intercepted; or elfe, 
that Allowance be made for the emerging of fo much Red out of the Yellow- 
Green, as may poifibly have been difFufcd, and fcatteringly blended in thofe 
Colours. And if thefe Things be obferved, the new Frodudion of Red, or 
any intercepted Colour, will be found impoíTibk;

II. I .  T o  contraft the Beams of the Sun without the Hole of the Window, 5« me F.xpiri- 

and to place the Prifm between the Focus of the Lens and the Hole.
2. T o  cover over both Ends o f the Prifm with Paper at feveral DiílanceSíi/jí'i.'oo-. 

from the Middle ; or with moveable Rings, to fee how that will vary or di-^; ®3-/'-40;9’ 
vide the Length of the Figure.

3. T o  mov-e the Prifm fo, as the End may turn about, the Middle being 
fteddy.

4. T o  move the Prifm by fhoving it, till firfi; the one Side, then the Middle, 
then the otlier Si-de pafs over the Hole, obferving the fame Parallelifin.

2, I fuppofe the Defign of the Propcfer of thefe Experiments is, to haveí>í/"í''>'i5« »5 
their Events expreíTed, with fuch Obfervations as may occur concerning 
Touching t h e I  have obferved, that the folar Image falling on a Paper 4-060.

placed at the Focus o f  the Lens, was by the interpofed Prifm drawn out in
l.ength proportional to the Prifm’s Refradion or Diftance from that Focus,
And the chief Obfervablehere, which I remember, was, that the ilreight Edges 
of the oblong Image were dirtindler than they would have bean without the 
Lens,
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Confidering that the Rays coming from the Planet Fenus, are much lefs 

inclined one to another, than thofe which come from the oppofite Parts of 
the Sun’s Diik; I once tried an Experiment or two with her Light, And 
to make it fufficiently ftrong, I found it necefiary tocolleft it firfl: by a broad 
Lens and then interpofing a Prifm between the Lens and its Focus, at fuch 
Diftance that all the Light might pafs through the Prifm, i found the Focus,- 
which before appeared like a lucid Point, to be drawn out into a long fplendid 
Line by the Prifm’s Refraction. >

Concerning the fecond Experiment, I have occafionáüy obfcrved, that by 
covering both Ends ot the Prifm with Paper at feveral Piftances fronv the 
Aliddie, the Breadth o f the folar Image will be increafed or diminillied as 
much, as is the Aperture of the Prifm, without any Variation of tlie Length: 
Or, if  the Aperture be augmented on all Sides, the image on all Sides will.be. 
fo much and no more augmented.

O f  the third Experiment 1 have occafion to fpeak in my Anfwer to ano­
ther Pcrfon*, where you will find the Effeéls o f  two Prlfms, in all crofs Po- 
fitions of one to another, defcribed. But i f  gne Prifm alone be turned about, 
the coloured Image will only be tranflated from Place to Place, defcribing a 
Circle, or fome other conic Section on the Wall, on which it is:projeCled, 
without fuffering any Alteration in its Shape, uniefs fuch as may arife frpm̂  
the Obliquity of the Wall, or cafual Change of the Prifm’s Obliquity to the 
Sun’s Rays.

The Efi-'ed of the fourth Experiment I have already infinuated, telling you 
that Light paffing through Parts of the Prifm of divers Thickneffes, did (till 
exhibit the fame Phaenomena.

«

‘Tbt Genuire HI. I cannot think it eíFeétual for determining Truth, to examine the feveral
which Phsenomcna may be explained, uniefs where there can be a 

rŷ hyMr. perfedt Enumeration of all thofe Ways. You know, the proper Method 
"̂004̂  *̂ ’ for enquiring after the Properties of Things, is to deduce them from Expe- 

jaiy, An. i672.riments. And I told, you that the T’heory which I propounded, was evinced
to me, not by inferring Uis thus, becaufe ’ tis not ctberwife; that is, not by 
deducing it only from a Confutation of contrary Suppofitions, but by de­
riving it from Experiments concluding pofitively and direótly. T h e  Way 
therefore to examine it, is, by confidering, Whether the Experiments which I 
propound do prove thofe Parts of ú)e.Theory to which they are applied, or by 
profecuting other Experiments which the Theory may fuggeft for its Exami­
nation. And this I would have done in a due Method; the Laws o f Refra­
ction being thoroughly enquired into and determined, before the Nature of 
Colours be taken into Confideration. It may not be amiis to proceed ac­
cording ro the Series of thefe Queries j which I could w i i l i  were d e te rm in e d  

by the Event of proper Experiments, declared by thofe that may have the 
Curiofity to examine them.

I . Whether that are alike incident on the fame Medium, have «/?-
eq̂ ual RefroMions ? And how great are the Inequalities o f their Refradions at 
any Incidence.^

2. What
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■ 2. W hat is Law  according to which each Ray is more or lefi refra^ed 
viiether it be that the fame Ray is ever refrafted according to the fame Ratio 
of the Sines of Incidence and Refradion ; and divers Rays, according to di­
vers Ratio’s ; or that the Refradion of each Ray is greater or lefs without any 
certain Rule? That is, whether each Ray have a certain Degree o f  Refran- 
gibility, according to which its Refraélioii is performed ; .or is refraded 
•without that Regularity ?

3. Whether /¿ajyj, which are endued with particular Degrees of Refrangi- 
bility  ̂ when they are by any iVleans feparated, liave particular Colours conjlantly 
belonging to thsm\ viz. the lealt Retrangible, Scarlet; the moit Refrangible, 
deep Violet; the middle, Sea-Green; and others, other Colours? And on 
the contrary ?

4. Whether the Colour of any fort o f  Rays afart may be changed by Re- 
fraSiion ?

5. Whether Colours by coalefcing do really change one another to produce 
a f^ew Colour  ̂ or produce it by mixing only ?

, 6. Whether a due Mixture of Rays  ̂ indued with all variety o f  Colours, 
produces Light perfeftly like that of the Sun̂  and which hath all the fame 
Properties, and exhibits the fame Phenomena ?.

7. Whether the component Colours o f each Mixture be really changed; or be 
only [eparaied  ̂ when from that Mixture various Colours arc produced again 
by RefracTtion ?

. 8, Whether there be any other Colours produced by RefraSHon  ̂ than fuch 
as ought to refult from the Colours belonging to x\\tdiverfly Refrangible Rays  ̂
by their being feparated or mixed by that Refractan ?

T o  determine by Experiments thefe and fuch like Queries, which involve 
the propounded Theory, feems the moil proper and direit W ay to a Conclu- 
fion. And theretore I could wiih all Obje-ilions were fufpended, taken from 
Hypothefes, or any other Heads than thefe two; of ihewing the InfufRciency 
of Experiments to determine thefe Queric*?, or prove any other Parts of my 
Theory, by ailigning rhe Flaws and Defecfts in my Conclufiohs drawn from 
them ; or of producing other F.xperimehts which direéVIy contradidi me, i f  
any fuch-may (eem to .occur. For if the Experiments, which I urge, bedefe- 
¿tive» ic cannot be difficult to Hicw the Dcfcdls; but i f  valid- then by prO- 
.ving. the Theory they muil render all Objedlions invalid,

IV. I .  This ib extraordinary an Hypothefis, which overturns’ the very 
Bovindationx of Dioptrics, and makes uf- efs all the Practice that has hithertb"^’ '̂ *̂ 
obtained* is intireiy built upon that Experiment of the Cilafo Prifm, in which oaf¡caPa.du’s. 
the Ray5:of LJght entering at the Hole of a Window into a dark Risom, 2nd 
then tlriking againil the Wall, or r<;ceived upon a Paper, are not gathered"  ̂ ’ • •
into a round Spot, as Mr. Newton, icevned to exped from the received Laws 
of Rcfradtions, but appeared to be extended into an oblong Figure. Whence 
he concludcd, that this oblong Figure piocecded from this Caufe, that feme 
of the Rays were refradlcd-  ̂more and fome lefs.

' Bat-
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But it feems to me, that according to the common and received Laws of 

Dioptrics, that Figure ought not to be round but oblong. For fince the 
Rays proceeding from the oppofite Parts of the folar Diik have a different 
Inclination in paffing through the Prifm, they ought to be differently re­
fracted ; and fince the Inclination of Ibme is greater than the Inclination of 
others by at leafl 30 Minutes, the Refra6lion alfo muft become greater.

Therefore the oppofite Rays, emerging from the other Superficies of the 
Prifm, diverge and divaricate more, than if all had proceeded without Re­
fraction, or at leafl had been equally refracted. But that Reíraétion of the 
Rays is performed only towards thofe Parts which may be conceived to be in 
Plains perpendicular to the Axis of the Prifm : For there is no Inequality of 
Refradion towards thofe Parts which are underflood to be in Plains parallel 
to the A x is ; as may be eafily demonflrated. For the two Superficies o f  the 
Prifm may be judged as parallel to one another, in refpeft to the Inclination 
o f the Axis, fince each is parallel to the Axis. But the Refraction through 
two parallel plain Superficies is reckoned as none, becauie as much as the 
Ray is defie<Sed one Way by the firft Superficies, fo much it is turned the 
other Way by the other Superficies. Therefore fince the Rays o f the Sun 
paiTing from the Hole through the Prifm are not refraCled at the Sides, they 
proceed farther as if no Superficies o f  the Prifm had intervened, (refpeCt only 
being had, as I faid before, to that lateral Divarication j) but fince the fame 
Rays are refracted towards the upper or lower Parts, fome indeed more and 
fome leis, as being unequally inc ined ; it is neceíTar)' that they muft divari­
cate more, and therefore mufl be extended into a longer Figure.

Now if a Calculation be rightly made; as the lateral Rays are found by 
the learned Newton in fuch a Breadth as fubtends an Arch o f 3 1 Minutes, 

"which Arch anfwers to the Sun’s Diameter •, fo I don’t at all doubt, but that 
Height alfo of the Image being found, which fubtends an Arch of 2^. 49'. 
is that itfelf which in that Cafe anfwers to the fame Diameter of the Sun af­
ter the unequal RefraCtions.

And in reality, fuppofing the Prifm to be A  B C whofe Angle A  is 60 
Degrees, the Ray to be D E ,  which makes an Angle o f 30 Degrees with the 
Perpendicular E  H ; 1 find it at emerging through F  G to make with the 
Perpendicular F I  an Angle of 7 6 ° .  22'. But fuppofing another Ray i/E, 
which with the Perpendicular E H  makes an Angle of 29° . 30'; I find this, 
as it emerges through to make with the Perpendicular f t  an Angle of 
78*^. 45'. Whence thole two Rays D  E , c^E, which are fuppofed to pro­
ceed from oppofite Parts of the Solar Diik, make an Angle with each other 
of 30 Minutes ; but the fame at emerging in the Lines F G ,  f g ,  fo diverge,

• as to conftitute an Angle of 2° . 23'. with each other. Now if  two other 
Rays were affumed, that approach more to the Perpendicular E H ,  (which 
make, for infliance, with the fame Perpendicular, one an Angle of 29“ . 
30', the other an Angle of 29^ . 0',) then the fame Rays at their em erging  

'would diverge ilill more, and would make a greater Angle, even ibmetimes 
more than three Degrees. And moreover.that Interval of the refraéteí

Rays is farther increafed from hence, that the two Rays D E ,  ¿/E, meeting
in
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in E, immediately begin to divaricate, and hit upon two feparate Points o f  
the other Superficies, that is, in F  and/. Therefore it is not fufficieñt for 
duly performing the Calculation, from the L.ensth of the 'Image projefted 
upon the Paper to fubtraft the Magnitude of the Hole of the Window j fmc6 
even fuppofing the Hole E  to be indivifible, there would be as it were an­
other broad Hole in the other Superficies, which is F /.

As to what he calls Eicperimentum Crucis  ̂ to me it feems to fall in with 
the commonly received Rules of Refradion. For, as I have now ihewn, the 
Solar Rays, which approaching and converging make an Angle of 30 De­
grees, after they have paiTed through the indivifible Foramen, diverge into an 
Angle of two or three Degrees. Therefore it is no wonder if the fame Rays  ̂
iingly impinging upon another Prifm which isalfo opened with a fmall Hole, 
ihould be unequally refraéled, fince their Inclination is unequal. Nor is it 
to the purpofe that thofe Rays are raifed or deprefled by the Rotation o f the 
firft Pnfm, the fecond Prifm remaining without Motion, (which yet cannot 
be done in every Cafe >) or that, the firft remaining immoveable, the fecond 
ihould be moved, that it may fuccefllveJy receive the coloured Rays o f the 
whole Image, and tranfmit them through its own Hole. For in either W ay 
it is necelTary, that thofe extreme Rays, that is the Red and Violet, ihould 
fall upon the fecond Prifm at an unequal Angie, and thereby that their Re- 
fra(5i:ion ihould be unequal, ib that That of the Violet Rays ihould be the
greater.

Since therefore a manifeft Caufe appears, why the Figure o f the Rays 
ihould be oblong, and that Caufe arifes from the very Nature of Refra6tion ; 
there feems no Occafion to have Recourfe to any other Hypothefis, or to ad­
mit any different Frangibility o f the Rays.

What afterwards he has conceived concerning Colours, that indeed com- 
modioufly follows from rhe foregoing Hypothefis; yet even that is obnoxious 
to fome Difficulties. For as he affirms, that no Colour at all, but rather 
Whitenefs, will appear, when the Rays of all Colours are mixed promifcuoufly, 
that does not feem conformable to all the Phenomena. Surely the Varieties 
which are obferved in the mingling of different Bodies, which are imbued 
with different Colours, the very fame are perceived in the mingling o f  differ­
ent Rays that are alfo imbued with different Colours. And he well obferves, 
that as from a Yellow and Blue Body a Green Colour arifes, ib from a Yel­
low and Blue Ray a Green Colour will alfo arife. So that i f  all the Rays of 
all Colours were confounded together, it is neceifary in that Hypothefis, that 
the fame Colour ihould appear which really appears in a Mixture of all 
Paints. But now if thofe Colours, that is. Red and Yellow, together with 
Blue and Purple, and all others, if  there be more, were beaten together and 
mingled •, not White would appear, but a dark fad Colour. Therefore a 
like Colour would appear in the ordinary Rays of Light, it it confifted of a 
Mixture of all forts of Colours.

Now at firft Afpecb nothing feems more ingenious or more proper, than 
what he fays concerning the Experiment o f  the moft acute Mr. Hook, in 
which two different Liquors, the one Red the other Blue, and both fepa-

V o L .  I. U  rately
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lately tranfparent, but when mixed together become opaque. This, the 
learned Newton fays, arifes from hence, that one of the Liquors can only 
tranfmit the Red Rays, the other only the Blue ; whence being mingled they 
can tranfmit none. This, I íáy, at firft fight feems very oppofite j never- 
theiefs it íhould follow from hence, that a like Opacity would arife fiom the 
Mixture of any Liquors of different Colours, which yet is not true.

2. The Reverend Father Pardies makes the Reiradtions on tiie different 
Sides of the Prifm as unequal as. he can, whereas I make them equal, both 
in my Experiments, and in the Calculation founded upon thofe Experiments, 
Let A B C  be a Sedion of the Prifm perpendicular to its Axis, F L ,  K G , 
two Rays crofling one another in x the middle ot the Hole, and falling upon 
that Prifm at G  and L ,  and let their refradled Rays be G H , L  and again 
H I  and ntn. And whereas I have fuppofed that their Refra6lions at the 
Side A  C  are nearly equal to thofe at the Side B C •, if A  C and B C are put 
equal, the Rays G H  and L  m will have a like Inclination to the Bafe of the 
Prifm A B ;  and therefore the Angle CL»?, =  Ang. C H G, and Ang, 
C  mL. Ang. C  G H. Wherefore alio the Refraflions in G and m will be 
equal, as likewife in L  and H ,  and fo Ang. K  G A  =  Ang. n m B, and 
A ng. F  L  A  =  Ang. B H  I : And therefore the refraded Rays H  I and mn 
wiJ have the fame Inclination to one another as the incident Rays F  L  and 
K G .  Therefore if the Angle F ic K  be 30 Minutes, or equal to the Sun’s 
Diameter, then alfo the Angle comprehended by H I  and will be 30 
Minutes, i f  the Rays F  L  and K  G  are fuppofed equally refrangible. But to 
me, who have tried it, that Angle comes out about , 49', which the Ray 
H I  exhibiting the utmoft Violet Colour, contains with the Ray m « of a Blue 
Colour j and therefore it muft be neceffarily granted* that thofe Rays are dif­
ferently refrangible, or that the Refradions are performed according to an 
unequal Ratio of the Sines of Incidence and Refradlion.

The Reverend Father adds befides, that for rightly performing the Calcu­
lation, it is not fufficient to fubtraft the Bignefs of the Hole from the Length 
o f  the Image projeded on the Paper •, becaufe even fuppofing the Hole to be 
Indivifible, there would ilill be as it were another wide Hole in the poflerior 
Superficies of the Prifm. Yet this notwithftanding it feems to me, that the 
Refraftions o f the Rays, croffing at the anterior as well as pofterior Surface 
o f  the Prifm, may be rightly computed from the Principles laid down. But 
i f  the Matter were otherwife, the Breadth of the Chafm in the latter Super­
ficies, which is as a Hole, could hardly make an Error of two Seconds; and 
in pr^ical Matter's I think it not worth while to take Notice o f  fuch minute 
Differences.

The Reverend Father does not contradidi that which I called Experimentum
Cnicis^ while he contends, that the unequal Refradions of the Rays, endued
with different Colours, are produced by the unequal Incidences. For when
the Rays pafs through two very fmall, diftant, and immoveable Holes, thofe
Incidences (as I made the Experiment) were plainly equal, and yet thefe Re-
fraélions were very unequal. But if he has any Doubt about my Experiments,
I beg that he would try himfelf, and meafure the Refractions of the Rays en­

dued
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dued with different Colours, from equal Incidences, and he will find them to 
be unequal. If he does not like the W ay I made ufe of to try this, (than 
which I think none can be more fatisfaftory) it is eafy to contrive others ; as 
I myfelf have experienced not a few, and with good Succefs.

It is objedied to the Theory about Colours, that Powders o f  different Co­
lours being mixed, they exhibit not a White, but a dark Brown Colour.
Now to me White, Black, and all intermediate Brown Colours, which can 
be compofed of White and Black mixed, feem to differ not io much in their 
Species of Colour as in the Quantity of Light. And in the Mixture of 
Paints, fince the feveral Corpufcles refle£t only their own Colour, and there­
fore the greateft Part o f  the incident Light is fuppreffed and ilifled; the re- 
fieftcd Light muft become obfcure, and mixed as it were with Darknefs, fo 
that it cannot exhibit intenfe Whitenefs, but fuch as would be caufed by a 
Mixture of Black, that is, a dark Brown.

It is then objeiled, that from any Liquors of different Colours mixed in 
the fame Veffel, as well as being contained in different VeiTels, Opacity 
Ihould be produced, which yet (he fays) is not true. But I do not fee the 
Confequence. For very many Liquors a6l upon one another, and fecretly 
induce a new Configuration o f  Parts upon one another ; whence they may 
become opaque, tranfparent, or endued with various Colours, fuch as could 
by no means arife from a Mi«ture of Colours. And for this I always thought, 
that Experiments of this kind were lefs fit, from whence Conclufions could 
be drawn. Yet here I will obferve, that for this Experiment Liquors are 
required, which are endued with ftrong and intenfe Colours, which tranfmic 
but few Rays except thofe o f their own Colour. Such are rarely to be met 
with, as may be feen by illuminating Liquors in a dark Room with the dif­
ferent Colours of the Prifm. For few are found which appear very tranfpa­
rent in their own Colours, and opaque in others. It is alio convenient, that 
the Colours made ufe o f  ihould be oppofite to one another, fuch as I think 
Red and Blue to bê  or Yellow and Violet, or alfo Green and that Purple 
which approaches to Scarlet. And perhaps fome o f  thefe Liquors, whofe 
tinging Particles will not come together, when mixed may become more 
opaque. But I am nothing folicitous about the Event, as well becaufe the 
Experiment will be more perfpicuous in Liquors when íéparate, as becauie I 
propofed that Experiment (as likewife that of the Rainbow, of the Tinfture 
of Lignum Nephriticum^ and the Phaenomena of other natural Bodies) not 
fo much to prove the Dodrine as to illuftrate it.

Now as to the Reverend Father’s calling my Theory an Hypothefis  ̂ I take 
it not amifs, becaufe to him it may not yet appear. But I propofed it with 
another Intent, and it feems to contain nothing elfe but certain Properties of 
Light, which being now found I think it not difficult to prove j and which 
if I did not know to be true, I ihould rather choofe to rejedt as vain and 
empty Speculation, than to own them as my Hypothefis.

3. In that Hypothefis which our Grimaldm explains at large, in which 
is fuppofed that Light is a certain Subftance moving with a moft rapid M o -pa/dS n .  8 5 . '  

tion, fome Diffufion of Light might be made after paffing through the Hole,^
TT - and-' ‘
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and the DecuíTation of the Rays. Alfo iri that Hypothefis, in which Light 
is fiippofed CO proceed through certain Undulations of fiibtiíé Matter, as lihe 
very ingenious Hook explains j Colours might be accounted for by fome kind 
o f Diffufion and Expanfion of Undulations, which may be made at the Sides' 
o f the Rays beyond the Hole, by Contail itfelf, and by the Continuation of 
the Matter. And indeed I have recourfe to fuch an Hypothefis, in the Dif- 
fertation concerning the Motion of Undulation, which is the fixth Part of my 
Mechanics. Where I fuppofe, that thoie appearing Colouts are produced 
by that Communication o f Motion alone, which is propa^ted at the Sides 
by the Undulations going direélly on. As if  Rays entering at the Hole a 
go on towards the direct Undulations (having regard to ilrait and natural 
Motion) ought to be terminated at the Right Line « ¿ ; yet becaufe of the 
Continuity of Matter, there will be fome CommunicatiorT of Motion towards 
the Sides ec, where a certain tremulous and iiibfultory SuccuiTion will be ex­
cited. Now if Colours may be fuppoied to confift in that lateral fubHiltory 
Motion, I imagine all the PHienomena o f Colouts might be explained, as I 
have endeavoui'ed to do more at large in the Diflertation now mentionied. 
From which being llippofed it will alfo appear, why the Breadth of the Co­
lours muft be expanded farther than the Divarication o f the Rays themfelves 
would require.

A s to the Eicperimenttnn Crucis  ̂ I do not at all doubt, but that in his Ex­
periment he makes ufe o f  fuch a Situation, as that there may be an eqiiaf 
Inclination of the incident R a y s; fince he exprefly affirms it was fo done bf 
him. But I was not able to guefs that from what I had read before, where 
are fuppoftd two fmall and very diftant Holes, and one Prifm near the firit 
Hole which is in the Window ; through which Prifm the coloured Rays 
proceeding, fall upon the other diftant Hole. It was alfo added, that in or­
der that all the Rays might fall fucceíTiveiy on that fecond Hole, the fíríl: 
Prifm v̂ as turned about its Axis. But by this means it muft neceíTarily be,' 
that the Inclination o f the Rays falling upon the fecond Hole muft be changed.
I alfo fnggefted, that the Thing would be the fame, whether the firft Prifm 
remaining immoveable, the fecond Hole was raifed or depreflfed, that it 
might receive fuccefllvely all the Rays of the painted Solar Im age; or, that! 
fecond Hole remaining immoveable, the firft Prifm was turned about, fo 
That the fame Image might change its Situation, and all the Parts might fiic- 
ceffively impinge upon the fecond Hole. But without doubt the moft faga- 
cious Newton made ufe o f other Cautions.

A s to what I had objefted about the Colours, I think it very well folved. 
And that I called his Theory an Hypothefis, I did it without any Defign, 
but made ufe of the Word that firft occurred. Therefore I defire him not 
to think, that I ufed that Word in any kind of Contempt.

4. T h e  Reverend Father fays, that it is poflible to explain the Length of 
md Colours, without a different Refrangibility o f  the different Rays j fup'
juVAn^i^z. pofe from the Hypothefis of P. Grimaldus  ̂ by the Diffufion of Light, which

is fuppofed to be a certain Subftance moved with the greateft Rapidity or
by t le Hypothefis of our Hook, by the Diffufion or Expanfion of Undula­

tions,
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tions,- 'v̂ Iiich Fie pretends are excitéd in the ^ th er by Jucid Bodies, and fo 
be propagatéd every W ay. T o  which I add, that by the Hypothefis of 
Carteftus may alfo be imagined a like Diffufion or Endeavour of the PreiTiire 
of the Gbbules, in like MPanher as is fuppofed in the Explication o f  the Tail 
of a Comet. And the fame DifFufion or Expanfion may be feigned accor- 
dino- to any other Hypothefis, in which Light is fuppofed to be a Force, 
Aélion, Quality, or Subilance of any kind, emitted on all Sides from lumi­
nous Bodies.

That I may anfwer this, it is to be obferved, that theDoflrine I have ex­
plained concerning Refrañions and Colours, confiils only in certain Proper­
ties o f Light, negleding all Hypotheies by which thofe Properties may be 
explained. Wherefore I thought proper here wholly to refrain from the 
Coniideration o f Hypothefes, as being no fit Place of Argumentation ; and I 
will abftraft the Force of the Objedlion, that it may receive a fuller and 
more general Anfwer.

Therefore by Light I underftand any Being or Power o f  a Being, (whe­
ther it be a Subfiance, or any Power, Aftion, or Quality o f  it) which pro­
ceeding direftly from a lucid Body is adapted to excite Vifion. And by 
Rays of Light Í underftand the leaft Parts o f it, or any indefinitely little Parts 
of it, which do not depend on one another; fuch as are all thofe Rays which 
luminous Bodies emit according to Right Lines, either at' the fame Tim e or 
fucceíTively. For thofe as well collateral as fiicceíTive Parts o f  Light are in­
dependent, fince fome without others may be intercepted, and may be fepa- 
rately reflected or refradted any W ay. And this being allowed, all the Force 
of the Objeftion confiils in this, that the Colours may be ftretched out in 
Length by fome Diffufion o f the Light beyond the Hole, which does not 
arife from the unequal Refrangibility of different Rays, or of the independent 
Parts of Light.

But I have ihewn above, that they are not lengthened by any other Means; 
and that I might confirm the whole in the ilrifteft Manner, I have added 
that Experiment which now is well known by the Name o f Experimentum 
Crucis ; o f the Conditions of which fince the Reverend Father has had fome 
Doubt, I have thought fit to reprefent it by a Scheme. Let B C  be the 
former little Board to which the Prifm A is immediately prefixed, and let' 
D E  be the latter Board, at the Diftance of about 12 Feet from the former, 
behind which the other Prifm F is fix’d. But let the Boards be fo perforated 
at X andjy, that a little of the Light refratfted by the former Prifm may be 
tranfmitted through each of the Holes to the fecond Prifm, and there again 
be refraéled. Now let the former Prifm be converted about its Axis by a 
reciprocal Motion, and the Colours falling upon the latter Board D E ,  will' 
be raifed and depreffed by Turns, by which Means another and another Co­
lour at Pleafure may be fucceffively made to pals through its Hole y  to the 
latter Prifm, while the other Colours will fal upon the Board. Then you 
will fee, that the Rays which are endued with different Colours will fufFer a; 
different Refraótion in that latter Prifm, becaufe. they will arrive to different 
Places of the oppofite Wall, or of any Obftacle G H  removed at the Diftance
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oF fome Feet farther. The Violet Rays will come fuppofe to H , the Red 
to G , and intermediate ones to intermediate Places. And yet becaufe of 
the determinate Pofition of the Holes, the Incidencc of the Rays o f each Co­
lour paiTmg through each Prifm muft needs be alike. And thus it appears 
by meafuring, that the Rays affeiled with different Colours will have differ­
ent Laws of Refraélions.

But I fufped what it was that led the Reverend Father into a State of 
Doubt •, he feems to have placed his firft Prifm A  behind the Board B C, 
and thus by converting it about its Axis, it is probable that the Inclination 
o f  the Rays, which come between the two Holes, may have fuffered fome 
Change becaufe of the intermediate RefraAion. But by the Defcription be­
fore explained, that Board ought to be placed after the Prifm, that the Rays 
may fa 1 directly between the Holes, as may appear from my W ords; / look 
two Boards  ̂ and placed one of them clofe behind the Prifm at the IVindow. And 
the Defign oí the Experiment requires the fame Thing.

But farther I fliall obferve, that in this Experiment, becaufe o f the R e­
fraction o f the fecond Prifm, the coloured Light is far lefs diffufed, and diva­
ricates lefs, than when it is quite White, fo that the Image at G  or H  is al- 
moil Circular-, efpecially if the Prifms are made parallel, and in a contrary 
Situation of their Angles, as is reprefented in the Scheme. And farther, if 
the Diameter o f  the Holejy is equal to the Breadth of the Colours, there will 
be no Extenfion of the fame coloured Light in Length •, but the Image 
which is formed by any Colour at G or H  will be really Circular; fuppofing 
the Holes to be Circular, and the Refra6lion of the latter Prifm not to be 
greater than of the former, the Rays being nearly perpendicular to the Ob- 
itacle. This fhews the Diffufion mentioned before to proceed from a certain 
Law of the Refraftions of every kind of Rays, and not from the Contad or 
Continuity of Matter undulating or moving very fwiftly, or any the like 
Caufe. But why that Image iliould be Circular in one Cafe, and in others 
fomething ftretched out in Length, and how the Extenfion of the Light into 
Length may be leffened at Pleafure in any Cafe, I ihall leave to be deter­
mined by Geometricians, and then to be compared with Experiment.

After the Properties o f Light have been fufficiently examined by thefe 
and the like Experiments, by confidering the Rays as Parts of it either col­
lateral or fucceíTive, of which we have found by their Independence that they 
are diftind from one another •, Hypothefes are thence to be judged of, and 
thofe are to be rejedled which cannot be reconciled with the Phaenomena. 
But it is an eafy Matter to accommodate Hypothefes to this Doflrine. For 
i f  any one has a Mind to defend the Cartefian Hypothefis, he may fay that 
the Globules are unequal, or that the Preffures of the Globules are fome 
ñronger than others, and thence' they become differently refrangible, and 
proper to excite a Senfation of different Colours. And fo according to Mr. 
Hook's Hypothefis, it may be faid, that the Undulations o f the ^cher are 
fome greater or denfer than others. And fo o f  the refl. For this feems to 
be the moil neceffary Law and Condition o f Hypothefes, in which natural 
Bodies are fuppofed to confift o f  a Multitude o f Corpufcles cohering together,

that
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that From the different Particles of lucid Bodies, or from the different Parts of 
the fame Corpufcle, (according as they differ in Motion, Figure, Bulk, or 
any other Qualities) unequal Preffures, Motions, or moved Corpufcles, may 
be propagated every Way through the iEther, from v/hich being confufediy 
mixed together. Light may be fuppofcd to be conftituted. And nothing 
can be more difficult in theie Hypothefes than the contrary Suppofition.

From the Aperture or Dilatation of the Light in the latter Face of the 
Prifm, v.'hich the Rfeverend Father fays is a Hole as it were, it is fufficient 
that no fenfibie Error can arife, if  there is any at all. ■ And if  a Calculation 
is made exaclily according to the Obfervations, the Error will be none. For 
the Diameter of the Hole being fubtraóted from the Length o f  the Image, 
a Length will remain which the Image would have, if  the Hole before the 
Prifm were an indivifible Point, and that notwithflanding the aforefaid Dila­
tation of the Light in the latter Face of the Prifm ; as may eafily be ihewn.
Then from that given Length of the Image, and its Diflance from the indi- 
vifible Hole, as alfo from the Pofition and Form o f the Prifm, and from the 
Inclination of the incident Rays to it, and from the Angle which the refracted 
Rays tending to the Middle of the Image make with the incident Rays frorn 
the Center of the Sun, all the other Things may be determined. ‘ And what 
determines the Refractions and Pofitions of the Rays are fufficient to make  ̂
true Calculation of thofe Refra6lions. But this Matter is not of fuch Conft;- 
quence as to make any Difficulty.

As to the Reverend Father’s calling our Do(5lrIne an Hypochefis, I believe 
it proceeded from nothing elfe, but that he ufed the Word which firft oc­
curred to him , for a Cultom has prevailed, that whatever is explained in 
Philofophy is called an Hypothefis. And I had no other Defign in ihewing 
my Diflike to that Word, than to obviate an Appellation, which may mil- 
lead thofe who defire to philofophize the right Way.

5. Mr. Newion’s laft Anfwer to my Objedions has intirely fatisfied me.
The laft Scruple that I had, about the Experimentum Crucis., is fully 
moved. And now I clearly underftand by his Figure what I did not under-^- 
ftand before. When the Experiment was performed after his Manner, every '
Thing fucceeded, and 1 had nothing farther to defire.

V. The Confideration on my Tbeories confifts in ajcribing n̂ Irly 
to me, which is not mine; in afferting an Hpothefis, which, as to the prin-rwj. j iy •— 
cipal Parts, is not againft me ; in granting the greateilPart of m}'- Difcourfe, 
if explicated by that Hypothefis j  and in denying fome Things, the Truth ofj». 50S6. 

which wouid have appeared by an Experimental Examination. Nov. An, j6jz,
O f thefe Particulars 1 ihall difcourfc in Order. And ^rji of the Hypothe- 

fiy, which is afcribed to me in thefe Words: But grant this f r j l  Su^pofitioiiy 
that Light is a Body., and that as many Colours or Degrees as there may he., Jo 
many Bodies there may be j all which compounded together would make IVhitCy 
&c. This, it feems, is taken for my Hypothefis. *I'is true, that from my 
Theory I argue the Corporeity of Light j but I do it without any abfolute (■' 
Füfitiveneís, as the perhaps intimates; and make it at moil but a very |
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plaufible Confequence of the Dofbrine, and not a fundamental Siippofition, 
nor fo much as any Part of it j which was wholly compfehehded in the pre­
cedent Propofitlons. And I fomewhat wonder, how the Objeftor jcould ima­
gine, that, when I had aíTerted the Theory with the greateft Rigour, I fhould 
be fo forgetful as afterwards to aflfert the fundamental Suppofition itfelf with 
no more than a perhaps. Had 1 intended any fuch Hypothefis, I ihouki 
fomewhere have explained i t : But I knew, that the Properties, which I de­
clared of Light, were in fome meafure capable of being explicated, not only 
by that, but by many other mechanical Hypothefes; and therefore I chofe 
to decline thém all, and to fpeak o f Light in general Terms, confidering it 
abílraétly, as fomething or other propagated every W ay in ftreight Lines 
from luminous Bodies, without determining what that Thing is •, whether á 
confufed 'Mixture of difForm Powers, or Beings whatfoever. And ifor the 
Tame Reafon I chofe to fpeak o f  Colours according to the Information o f our 
Senfes, as i f  they were Qualities of Light without us. Whereas by that H y­
pothefis, I muft have confidered them rather as Modes o f Senfation, excited 
in the Mirid by various Motions, Figures, or Sizes of the Corpufcles of 
Light, making various mechanical Impreifions on the Organ of Senfe : as I 
éxprefíed it in that Place, where I fpake of the Corporeity of Light.

But fuppoiing I had propounded that Hypothefis, I underftand not why 
the Objefcor iliould fo much endeavour to oppofe i t ; For certainly it has a 
much greater Affinity with his own Hypothefis, than he feems to be aware 
o f;  the Vibrations of the ^ th er being as uieful and necefiary in this, as in 
his j for affuming the Rays of Light to be fmali Bodies, emitted evtry Way 
from ihining Subftances, thofe, when they impinge on any refrailing or re- 
flefting Superficies, muft as neceíTarily excite Vibrations in the ^ther, as 
Stones do in Water when thrown into it. And fuppofing thefe Vibrations to 
be o f feveral Depths or ThickneiTes, accordingly as they are excited by the 
faid corpufcular Rays o f various Sizes and Velocities; of what Ufe they will 
be for explicating the Manner o f Refleftion or Refradlion, the Produfli'on of 
Heat by the Sun-Beams, the EmiiTion of Light from Burning, Putrifying, 
or other Subftances, whofe Parts are vehemently agitated, the Phsenomena 
o f  thin tranfparent Plates and Bubbles, and of all natural Bodies, the Manner 
o f  Vifion, and the Difference of Colours, as alfo their Harmony and Dif- 
cord ; I fhall leave to their Confideration, who may think it worth their 
Endeavour, to apply this Hypothefis to the Solution o f Phsenomena.

In the fecond Place, I told you, That the Objeftor’s Hypothefis, as to the 
fundamental Part of it, is not againft me. That fundamental Suppofition is; 
^ a t  the Parts of Bodies  ̂ when brijkly agitated  ̂ do excite Vibrations in the M ‘  
ther, which are propagated every Way from thofe Bodies in fir  eight Lines, and 
caufe a éenfation of Light by beating and daflsing againji the Bottom of the Eyê  
fomething after the Manner that Vibrations in the Air caufe a Senfation of 
Sound by beating againJl the Organs of Hearing. Now, the moft free and na­
tural Application o f  this Hypothefis to the Solution o f  Phsenomena, I take to 
be this ; That the agitated Parts o f  Bodies, according to their feveral Sizes, 
Figures, and Motions, do excite Vibrations in the iiEther o f  various Depths or
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Bigneffes, which being promifcuouny propagated through that Medium to 
our Eyes, eíFeél in us a Senfation of Light o f  a white Colour*, but if by any 
means thofe o f  unequal Bigneffes be feparated from one another, the Jargelt 
beget a Senfation of a red Colour; the lead or ihorteft, o f  a deep Violet; and 
the intermediate ones, o f  intennediate Colours j much after the manner that 
Bodies, according to their feveral Sizes, Shapes, and Motions, excite Vibra­
tions in the Air of various Bigneffes, which, according to thofe Bigneffes, make 
feveral Tones in Sound : That the largeft Vibrations are bell able to overcome 
the Refiftance o f a refracting Superficies, and fo break through it with leail 
Refradion; whence the Vibrations of feveral Bigneffes  ̂ that is, the Rays of 
feveral Colours, which are blended together in Light, muil be parted from 
one another by Refraition, and fo caufe the Phenomena of Prifms, and 
other refraéling Subftances : And that it depends upoh the Thicknefs o f a 
thin tranfpareiit Plate or Bubble, whether a Vibration ihall be reñe¿ted at 
its further Superficies, or tranfmitted j fo that, according to the Number of 
Vibrations interceding the two Superficies, they may be refleéled or tranf­
mitted for many fucceffive Thickneffes. And fince the Vibrations which 
make Blue and Violet, are fuppofed fhorter than thofe which make Red and 
Yellow, they muft be refleded at a lefs Thicknefs of the Plate: Which is 
fufficient to explicate all the ordinary Phasnomena o f  thofe Plates or Bubbles, 
and alfo of all natural Bodies, whofe Parts are like fo many Fragments of 
fuch Plates.

Thefe feem to be the moft plain, genuine, and neceffary Conditions of this 
Hypothefis. And they agree fo juftly with my Theory, that if the Animad- 
verfor think fit to apply them, he need not, on that Account, apprehend a 
Divorce from it. But yet how he will defend it from other Difficulties, I 
know not *, for to me the fundamental Suppofition itfelf feems impoilible, 
namely, that the W^aves or Vibrations of any Fluid, can, like the Rays ot 
Light, be propagated in ftreight Lines, without a continual and'very extra­
vagant fpreading and bending every W ay into the quiefcent Medium, where 
they are terminated by it. I miftake, i f  there be not both Experiment and 
Demonftration to the contrary. And as to the other two or three Hypothe- 
fes, which he mentions, I had rather believe them fubjed to the like Diffi­
culties, than fufped the Animadverfor fhould felecl the worft for his own.

What I have faid of this, may be eafily applied to all other mechanical 
Hypothefes, in which Light is fuppofed to be caufed by any Preffion or Mo­
tion whatfoever, excited in the ^ ’ther by the agitated Parts o f luminous 
Bodies; for it feems impoffible that any o f thoíe Motions or Preffions can 
be propagated in ftreight Lines, without the like fpreading every Way into 
the ihadowed Medium on which they border. But yet, if  any Man can 
think it poffible, he muft at leail allow, that thofe Motions, or Endeavours 
to Motion, caufed in the ^ th er by the feveral Parts of any lucid Body, that 
differ in Size, Figure, and Agitation, muft neceffarily be unequal: Which is 
enough to denominate Light an Aggregate o f  Bifform Rays, according to 
any of thofe Hypothefes. And if thofe original Inequalities may fuffice to 
difference the Rays in Colour and Refrangibility, I fee no reafon, why they.
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